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PREFACE

The enclosed report is the culmination of the US Army Engineer School’s effort to collect observations from Operations Iraqi Freedom and provide them to the Total Engineer Force—active, reserve, and civilian.  This report is published to provide the reader with observations related to engineer issues that arose during Operation Iraqi Freedom from deployment through the end of Phase III.  It focuses on the following objectives:


a.  To collect engineer-related information through unit after-action reports and reviews, and other documentation.


b.  To draw conclusions from assessments and focus our efforts on their improvement.


c.  To disseminate conclusions to the Engineer Regiment and incorporate them into our doctrine, organizations, training, materiel, leader development, personnel and facilities.  


This report covers four of the five engineer battlefield functions performed by Engineers: Mobility, Survivability, Geospatial, and General Engineering.  Also covered are the Battlefield Operating Systems of Command, Control, Communication, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR), as well as Engineer Equipment.

Short-term recommendations can be used by engineer units to improve ongoing training and leadership development.  Long-term recommendations can be used by combat and training developers to improve the engineer force over time. 


The US Army Engineer School’s Center for Engineer Lessons Learned (CELL) developed this report.  We welcome any comments that may further improve the quality of our observations. Comments may be sent directly to Commandant, US Army Engineer School, ATTN: ATSE-DOT-DD, Fort Leonard Wood, MO 65473-8929.  Telephone numbers are:  DSN 676‑4117/4106; Commercial (573) 563‑4117/4106.  Email:  Doctrine.Engineer@wood.army.mil

INTRODUCTION


This document is a look back on combat operations in Operation Iraqi Freedom (OIF).  From this look, we cannot help but feel a surge of pride from our nation’s military and the Engineer Regiment’s performance on the field of battle.  Standing on the shoulders of those who have gone before, the lessons learned from past conflicts have proven a valuable tool in creating the awe-inspiring capability that made this victory possible.  The ability of our regiment to look back and honestly reflect on its performance has been and will continue to be a valuable attribute for us.  As a document created by and for the Engineer Regiment, this After Action Review (AAR) serves to continue the tradition of looking back with critical reflection.  Engineers executed nearly every doctrinal engineer task in OIF.  The wealth of information gleaned from the success of these engineers will aid in shaping the engineer regiment of the future.  From Reception, Staging, and Onward Integration (RSOI), to offensive operations, to the transition to Stability Operations and Support Operations (SOSO), Sappers have played an indispensable role.  Prior to combat operations, engineers across Kuwait conducted force protection missions for massing troops.  Guard towers were built, berms constructed, and serpentine gates emplaced.


One of the Land Component Commander’s conditions for the initiation of hostilities was the construction of the Inland Pipeline Distributions System (IPDS) from Camp Virginia to Breach Point West (BPW).  Not only was this pipeline completed in time, but a second pipeline constructed beside the first to increase the flow of fuel to the front.  This second line was eventually recovered in order to stretch the entire distance to Logistics Supply Area (LSA) Adder near Tallil, Iraq, a total distance of approximately 240 miles.

Engineers were out front at the opening of hostilities, focusing on border breaches through wire, trenches, and mine obstacles.  In Iraq they conducted route reconnaissance, breached enemy positions, repaired damaged airstrips, and demolished tons of enemy explosives and equipment.  To add to their huge workload, Sappers frequently conducted operations under direct and indirect fire as the enemy often chose to fight aggressively, rather than flee.  Under fire, Sappers would place Medium Girder Bridges (MGB), float bridges, and thirteen Armored Vehicle Launched Bridges (AVLB). 


Engineers were also called upon to fight as infantry.  Sappers guarded camp perimeters and provided work site security.  While infantry or MP security is often assumed in training, engineers soon discovered that they would frequently attack and hold their own objectives.  At Objective Peach, Sappers used their knowledge of infantry tactics and demolitions to secure and derigg an “intact “bridge.  Under fire, these men crossed the river in rubber boats, secured and defended the objective, and removed command-detonated explosives emplaced by the enemy.


Engineers also led the charge into Baghdad, breaching obstacles around Baghdad International Airport (BIAP).  As BIAP and regime palaces were occupied, Prime Power units used both organic and local facilities to power military camps and restore power to the citizens of Iraq as the war transitioned to SOSO.


This is the first conflict where Field Force Engineering (FFE) concepts led to a total engineer regimental effort.  The US Army Corps of Engineers (USACE) and Forward Engineer Support Teams (FEST) in Iraq brought expertise to the strategic, operational and tactical level engineer effort.  They evaluated and assessed the Iraqi infrastructure systems of power, water, and oil and helped solve field-engineering problems associated with bridging, power generation, and field sanitation. USACE provided a TeleEngineering Kit (TEK) that was a valuable link back to centers of expertise. In one instance, this link enabled communication with the very best experts on bridge design.

Absent from this conflict was the separation of active, reserve, and National Guard components.  Professional and citizen sappers worked side-by-side in rear areas, up and down Lines of Communications (LOC), and on the front lines of battle, making this truly a “one regiment” fight.


Engineers continue their missions today, providing mobility for the troops and civilians alike, restoring utilities, and providing both force protection and quality of life for camps.  With the shortage of explosive ordnance disposal (EOD) forces, engineers have also taken on the task of unexploded ordnance (UXO) clearing.  The establishment of a Mine and Explosive Ordinance Information Coordination Center (MEOCC) allows our military engineers to coordinate efforts with other nation militaries and civilian demining efforts in theater.


Despite the myriad of successes, we faced numerous challenges in the campaign such as inadequate communications architecture, un-survivable combat vehicles, inadequate haul, low priority for every class of resupply, and an AVLB fleet in crisis.  We will review these challenges in an effort to build on the success of this operation for the future.

A:  MOBILITY

Issue A-1:  Applying the fundamentals of assured mobility, units determined that the best means to cross the Euphrates River was to capture existing bridges.  However, the bridges were prepared for demolition and units had no training or doctrinal references for derigging them.

Discussion:  Attacking units planned potential river-crossing operations across the Euphrates River en route to Baghdad.  Because of the constrictive nature of the terrain it was not feasible to conduct deliberate river crossings as it is currently recommended doctrinally.  Doctrine in FM 90-13/MCWP 3-17.1 River-Crossing Operations recommends avoidance of incorporation of existing bridges in site-crossing plans due to their unreliable nature and susceptibility to long-range indirect fires.  However, units found that it was essential to cross close to or on the fixed bridges due to difficult approaches at alternate crossing sites and the mandate of assured mobility to facilitate momentum of the attack.  The preferred river-crossing technique ended up being bridge seizure. 


Unit planners found little doctrinal reference for bridge seizure.  Tactics Techniques and Procedures (TTPs) and Mission Essential Task Lists (METL) that discuss bridge seizure presumed the bridges were not prepared for demolition.  Units had to conduct under-side bridge reconnaissance to clear bridges that had been seized prior to passing heavy forces.  All bridges over the Euphrates River en route to Baghdad except the Highway 1 Bridge near An Nasiriyah were rigged for demolitions and of those, four were blown or partially damaged. 


Combat engineers used Rubber Boat (RB)-15s from the Multi-Role Bridge Company (MRBC) rather than organic RB-3s.  The advantage to using the RB 15 was the capability to mount an outboard motor, for faster crossing under fire.  It also allowed the inclusion of Task Force (TF) Scouts equipped with Long Range Advanced Scout System (LRAS) devices and an Explosive Ordinance Disposal (EOD) team to help determine safe ways to clear any demolitions or booby traps under the bridges.  Although ultimately successful, Sappers had to “learn as they went” in order to accomplish this critical mission.

D   O   T   M   L   P   F

Recommendation:  

Issue A-2:  The traffic control and communication plan for river-crossings and Forward Passage of Lines (FPOL) was late and lacked sufficient detail to execute without significant deconfliction by engineers and Military Police (MP) units on the ground.

Discussion:  During planning, units applied Army doctrinal river-crossing and combined arms breaching control measures as a framework for traffic control for river-crossings and several FPOLs.  However, FPOL planning was not given priority over other planning efforts. Subsequently, the Fragmentary Order (FRAGO) publishing FPOL control measures, to include a common crossing area frequency was too late to allow rehearsals and, in general, lacked the necessary detail to adequately control the units executing the FPOLs.  As a result, units suffered delays and confusion during several FPOL operations, largely because units ignored or were unaware of control measures.  Engineers and MPs were forced to sort out traffic jams and congestion on the ground.  


In addition, the river-crossing operations were conceived of as “movements” over the bridge site, rather than combat operations requiring tactical pauses to maintain traffic flow resulting in significant delays at the crossing area.  During the crossing at Objective (OBJ) Peach, engineers templated Engineer Equipment Parks (EEPs) and Engineer Regulating Points (ERPs) to provide space for the bridging units to perform their assigned tasks.  However, the bridge company arrived at their designated areas to find several other units occupying.  Also, a considerable amount of traffic blocked access to the river crossing site, precluding crossing site reconnaissance and delaying bank preparation for several hours.  


The addition of a corps level engineer battalion headquarters with a combat engineer company and bridge companies to the crossing area Brigade Combat Team (BCT) was essential to the success of the river-crossing operations.  The additional battalion provided the necessary increase in staff and personnel to conduct the detailed and complex planning and execution of a river-crossing.  A single engineer battalion supporting a BCT would have been hard pressed to plan and execute an operation of this magnitude and, once committed to managing crossing site(s), would have been unable to disengage from the crossing area to support a continuation of the BCT’s attack.  


In both cases where a division prepared to execute a river-crossing, their forces attacked over extended distances, in excess of 50 kilometers, on fair weather roads that rapidly deteriorated under maneuver traffic.  By the time the following Multi-Role Bridge Companies (MRBCs) passed through, they became mired in soft sand, and arrived at the crossing site several hours late.  If the division had to construct it’s own bridges rather than use the existing bridges, they would have had to wait a long period in both cases for the MRBCs to catch up.  

D   O   T   M   L   P   F

Recommendation:  

Issue A-3:  Current bank preparation time estimates are not realistic and resulted in the desynchronization of tactical plans.

Discussion:  Units relied on FM 90-13, River-Crossing Operations and experience in division warfighter exercises to estimate the time required to prepare the near shore bank for bridging operations.  As part of synchronizing their overall river-crossing plan, units used one to two hours as a planning factor and maneuver commanders accepted this estimate because it was in line with experience ENCORDs provided in warfighter exercises.  (FM 90-13 currently provides little planning guidance for bank preparation and Appendix B, Engineer-Planning Calculations, provides no information on this topic).


There are a myriad of variables that impact the time required that are not codified in doctrine.   Units did not use bridging sites that had fixed or prepared access thus necessitating bank preparation time far in excess of estimations.  One bank preparation effort that was allocated two hours in planning actually took five days because soil conditions were very poor, the unit struggled to get heavy equipment forward, and materials that were ultimately required were not readily available.  These problems resulted in a lack of assured mobility through the loss of momentum.  


The use of different crossing sites or determination of actual requirements through reconnaissance could have alleviated some of these problems.   Unfortunately, engineers did not have a proper estimate of the time required at sites used and were not able to adequately advise the maneuver commander on proper site selection.  If maneuver commanders had known that it would take so long to prepare the banks at these sites, they may have chosen alternate sites that supported the maneuver plan or provided the necessary resources in the time allotted.  

D   O   T   M   L   P   F

Recommendation:  

Issue A-4:  Critical engineer assets lack transportation haul capability. 

Discussion:  Most engineer construction equipment (graders, scrapers, dozers, loaders, etc.) requires a haul asset such as a tractor-trailer or Heavy Equipment Transporter (HET).  Engineer Table of Organization and Equipment (TOE) and Modified Table of Organization and Equipment (MTOE) currently reflects a centralized logistics doctrine where transportation units or additional trucks will be resourced on request, to move equipment.


With extended Lines of Communication (LOC) and a tendency towards decentralized execution, many units were not resourced additional haul assets and lacked the organic haul assets to move all of their equipment.  Commanders had to make critical decisions about what equipment to leave behind.  The lack of critical equipment slowed work rates and extended the time troops were operating while exposed to enemy fires.

D   O   T   M   L   P   F

Recommendation:  

Issue A-5:  The Engineer Reconnaissance Team (ERT) is not authorized by Table of Organization (TOE) but is being employed during operations without the dedicated reconnaissance assets.

Discussion:  ERTs need specific training to be more effective to include obstacle reporting, bridge reconnaissance, how to use laser range finders, task force scout integration, bridge reconnaissance and assessment, obstacle marking, and route reconnaissance.  ERTs provided enormous advantages by placing engineer expertise well forward of the main body where they could give the commander mobility intelligence of the battlefield so he could make better decisions to maintain offensive momentum.  Engineers need eyes forward to determine what is needed to shape the battlefield.  ERTs are not authorized under current TOE.  Equipment and vehicles get reorganized internally at the discretion of the commander.  The ERT usually ends up taking the S3 or the Chaplain’s vehicle.  Current ERTs usually operate without dedicated vehicles, laser range finders and binoculars covered under battalion TOEs.  This issue was voiced by combat engineer battalions, bridge companies and combat heavy battalions.                                                                                                                                                                                                                                                                                                                    

D   O   T   M   L   P   F

Recommendation:  

Issue A-6:  The enemy in this operating environment exploited a seam between Engineer capabilities and the quantity of explosive ordnance disposal (EOD) force structure available for the operation.    

Discussion:  Throughout the operation, Explosive Ordnance (EO) in the form of Mines, Weapons and Ammunition Caches, Improvised Explosive Devices (IEDs), and Unexploded Ordnance (UXOs), hindered assured mobility and placed soldiers at risk.  The seam that exists between Sapper capabilities and EOD availability manifested itself in many forms throughout the operation.  

1.  EOD support was often not consistently responsive at the tactical level because of limited EOD force structure.   EOD support was provided on a DS or GS basis at the beginning of the conflict (until the beginning of Stability Operations).  Units would report the need for EOD support and the request forwarded to Corps.  Once the disposal mission was complete, the assets would return to their parent unit.  The 3rd Infantry Division conducted almost the entire conflict without Attached or OPCON EOD support.   When a unit discovered an EO, a request for EOD support was made through operational channels.  This process often required 48-hours from the time of initial reporting to final disposal.  This delay hindered friendly maneuver because the EO had to be guarded, avoided, and marked in the meantime.   Munitions caches were particularly problematic because if friendly units left munitions without destroying them, the enemy consistently recaptured and used them against friendly troops.  The vast quantity (measured in acres not tons) of caches exponentially exacerbated the lack of resources.   It was quickly learned that the place for this critical capability was with lead elements to ensure mobility.  Due to a lack of force structure, this was not possible.  

2.  With massive quantities of EO to deal with and limited EOD assets, maneuver commanders consistently turned to their engineers to conduct disposal missions. Despite a lack of proper training and equipment, nearly every Sapper unit was called upon to handle caches, dispose of UXOs, and destroy IEDs.  Sappers executed cache destruction without training, basing their actions on past experience, trial and error, and common sense.   Although the Sapper Spirit prevailed, the lack of training hampered operations because it increased the time required to conduct disposal missions, placed our soldiers at greater than acceptable risk, and took them away from other missions.  

3.  Often, Sappers had to transport captured munitions to centralized ASPs for future destruction without ensuring it was safe.  As noted in the 101st Airborne Division (AA), AAR, we have very specific standards and specifications for transporting our own ammunition but little or no guidance for transporting captured enemy ammunition.  This requirement greatly increased the risk exposure to our soldiers.

4.  The standards for reporting EO changed continuously throughout the operation leading to confusion, incomplete data, and difficulty setting priorities.  There was also a lack of feedback from units conducting disposal operations further complicating the coordination efforts.  


The lack of adequate EOD force structure and Engineer training in most areas of explosive ordnance disposal tasks negatively impacted mobility and put soldiers at risk. 

D   O   T   M   L   P   F

Recommendation:  

Issue A-7:  A common operating picture (COP) of mines and unexploded ordnance (UXOs) hampered assured mobility.

Discussion:  No standard minefield and UXO marking system was employed during combat operations.  Units were left to produce their own methods and this increased risk as different echelons of units moved throughout the battlefield.  Reporting of mines and UXO was not standardized which this led to incomplete information.  Dud producing sub-munitions, such as dual purpose improved conventional munitions (DPICM) and Air force Gator (BU 93) created UXO hazards which were not properly tracked.  There was also a lack of reporting of reduction efforts.  These shortcomings led to an incomplete and sometimes inaccurate COP that hampered the overall assured mobility effort.

D   O   T   M   L   P   F

Recommendation:  

Issue A-8:  Route and area clearance methods negatively impacted our ability to assure mobility.
Discussion:  Engineers were frequently tasked with route and area clearance mobility missions in support of brigades and divisions.  Often, routes were inundated with unexploded ordnance (UXO) and enemy mines.  The challenges presented by this explosive ordnance necessitated very deliberate means of disposal, which negatively impacted momentum.  Units conducted route and area clearance utilizing manual, explosive Mine-Clearing Line Charges (MICLIC), and mechanical methods.   

Mines and UXO posed serious threats to dismounted sappers conducting route clearance by manual means.  Manual methods included destroy in place, lasso, render safe procedures, and removal by hand.  Although leaders enforced rigorous safety standards, personnel were still wounded because unexploded cluster munitions detonated during clearance missions.  All manual methods proved slow, time consuming, and dangerous; thus reducing momentum.

During a mine obstacle reduction on Highway 8, engineers successfully fired a MICLIC rocket and charge with no significant effect on the high-density, surface laid, blast resistant VS 1.6 Italian anti-tank mines.  Sappers were subsequently forced to  reduce the minefield by manual and mechanical means.

Mechanical methods employed included the Caterpillar® D9 Mine Clearing Armor Plated (MCAP) dozer and Armored Combat Earthmover (ACE) for route and area clearance.  The D9 system consists of the D9, a Heavy Equipment Transporter (HET) and a crew of four personnel (two HET operators and two D9 operators) The D9 proved effective for route and area clearance, breaching obstacles in urban terrain, and clearing runways. The D9 was mechanically reliable throughout the entire operation.  There was one mine strike in which a D9 was partially disabled but still capable of self-recovery.

The HET could not move through soft sand while carrying the D9, but the system was self-recoverable as the D9 could push the HET.  The HET also suffered numerous flat tires that slowed movement.  The ACE proved effective in reducing obstacles consisting of surface laid antitank mines on a hardened surface highway.

D   O   T   M   L   P   F

Recommendation:  

Issue A-9:  Combat engineers do not have the doctrine, training, personnel and equipment to support Military Operations in Urban Terrain (MOUT) operations.

Discussion:  As expected, during this operation, engineers in a MOUT environment worked hand-in-hand with infantry and armor units.  Sappers were called upon to conduct breaching operations and require basic urban infantry skills to get to the breach.  

The quantity and types of obstacles encountered in MOUT demanded every infantry and tank unit in the Task Force to have combat engineers to accomplish its mission.  When task organizing for MOUT, maneuver units tended to rely on established relationships (one engineer platoon per each maneuver company) that restricted the ability to mass for the decisive effort.   This contravened FM 3-06 which states “Engineering assets will be at a premium; the task organization of a task force executing the decisive operation may require a one-to-one ratio of engineer units to combat units.”  The Force XXI Table of Organization and Equipment (TOE), futher decreases the engineers available with a platoon to 20 soldiers, with 12 dismounts.  

Combat engineers, and especially mechanized engineers, train very little on MOUT operations.  Reflexive fire training and building assault training is generally a part of a unit’s Mission Essential Task List (METLs) and not conducted.  When called upon to conduct MOUT, units must rely upon the knowledge of soldiers who have had MOUT training in a previous assignment.

MOUT requires special equipment that engineers generally do not have.  Units tasked with a MOUT mission must borrow equipment from infantry units or purchase them.  Some of the equipment is in the Army system but has not been fielded.  The unit is burdened with last minute IMPAC card purchases and the Sappers are not trained on the equipment before deploying.

D   O   T   M   L   P   F 

Recommendation:  

B:  SURVIVIBILITY
Issue B-1:  Doctrine that assumes Infantry or Military Police support for worksite security is incorrect.

Discussion:  The concept of receiving Infantry or Military Police security during missions is not realistic due to size of the overall force structure and mission requirements.  Engineers that plan and have been trained to operate in secured conditions found themselves responsible for their own security and combat logistical issues.  For example:

1.  The 565th Engineer Battalion had to provide their own security element while conducting the following missions: Main Supply Route (MSR) maintenance (i.e. MSR Boston, which is 350 kilometers long), stationary soldiers replacing a culvert, vehicles traveling on the route, and a quarry operation.

2.  The 62nd Engineer Battalion had to provide job site, convoy, and base camp security while constructing more than 220 miles of Inland Petroleum Distribution System (IPDS).  For the job site security, solders were used at both ends of the mobile construction site (as pipe is laid and coupled, the site moves forward.  Therefore, the security must also be mobile).  In base camps, almost every soldier in the unit found himself manning or assisting on a crew served weapon sometime during the deployment.  Current unit training standards do not provide for this level of weapons proficiency.
3.  In planning for bridging operations, the 299th EN BN received assurances that the crossing site would be “benign” prior to their arrival.  Doctrine generally describes the emplacement of the Medium Girder Bridge (MGB) and to a lesser degree the Assault Float Ribbon Bridge as being done after the near shore is secured.  As maneuver forces moved rapidly through the sector, however, the 299th EN CO and the 54th EN BN assumed the job of securing the crossing site before, during, and immediately after bridging operations.  The 299th took several prisoners holed up in surrounding villages during bank preparation activities and conducted bunker and house clearing operations in an effort to secure the area of operations.


While bridge companies are routinely called upon to perform infantry tasks and secure their own objectives, they are not authorized heavy crew served weapons such as the M2 .50 Caliber Machine Gun.  This leaves a gap in integrated firepower between the capabilities of the small machine guns and the MK (mark)-19.  While the MK-19 is a reliable and effective weapon, it does not protect static defenses and convoys from close threats, which are all to often the most obvious threat in urban warfare.

D   O   T   M   L   P   F

Recommendation:  

Issue B-2:  Combat Support/Combat Service Support (CS/CSS) units are not equipped and trained regularly for convoy live fire operations.
Discussion:  Engineer units conducted extensive convoy operations throughout their deployment.  While some had trained on convoy security operations at home station, many soldiers and leaders were not confident of their ability to execute to standard the proper procedures if attacked during a convoy.  

Engineers lacked the kits required to outfit their vehicles with the ring mounts for the M2/MK19 weapon systems. This severely hampered their ability to train, deploy and employ the key weapon systems for convoy operations.  

The MK-19, a reliable and effective weapon, does not protect the convoy from close threats, which usually was the most obvious threat.  Many times the real threat was from crowds along the street or highway and rouge terrorists coming near a vehicle and setting off a bomb or throwing a grenade.  A direct fire weapon is needed to augment force protection for a convoy.

D   O   T   M   L   P   F

Recommendation:  

C:  GEOSPATIAL ENGINEERING

Issue C-1:  Automated terrain analysis tools are extremely useful to commanders, but the data is difficult to manage.

Discussion:  Engineer delivery of terrain analysis was a huge success.  They enabled maneuver commanders to “see” the terrain like never before.  Commanders continuously sought high-resolution imagery, special map products, operational overlays, slope tints, moisture content analysis, and terrain analysis briefings.


Terrain visualization products, in combination with intelligence data from multiple sources, especially National Imagery and Mapping Agency (NIMA), were critical to developing a coherent plan whose details were well understood, and allowed fairly detailed understanding of the terrain’s limitations on operations.


The 3rd Infantry Division’s terrain detachment, equipped with Digital Topographic Support Systems, Light (DTSS-L), attached teams to the engineer battalions in Direct Support (DS) to the maneuver brigades.  This system worked extremely well, allowing the engineer brigade to mass terrain analysis capability to support division planners in the early planning stages. They then sent the terrain teams to the brigades already equipped with intimate knowledge of the terrain as it related to the division plan.  


However, during the entire planning phase, the collecting, reviewing and disseminating of terrain products developed by division and Echelons Above Division (EAD) topographic and intelligence organizations became completely overwhelming.  There was no central management for this information in all echelons of planning, it was hugely challenging for planners to respond to specific Requests For Information (RFI) for detailed terrain analysis.  Tactical Web (TACWEB)/ Secure Internet Protocol Router Network (SIPRNET) was used to find products produced by the Coalition Forces Land Component Command (CFLCC) or Outside Government Agency (OGA) sources, but because the data files for terrain products were so immense, units could not download or manage these files effectively due to the limited bandwidth in theater.  In addition, higher headquarters’ terrain products were simply posted to web pages without alerting units that the new products were available. This caused critical information to be received or found too late to affect the commander’s decision-making process.


Additionally, digitally produced Modified Combined Obstacle Overlays (MCOO) did not provide sufficient detail.  The need to manually develop and study a MCOO continues to be necessary, as it requires staff officers to understand the terrain to the required level of detail.

D   O   T   M   L   P   F

Recommendation:  

Issue C-2:  Adequate map products were available at the tactical level but improvements to the process are needed.

Discussion:  Units had much improved availability of map products over past experiences.   Clearly the ability of tactical units to internally produce products had a positive effect.  Many brigades had terrain teams in support of their operations.  However, there is room for improvement.  

On several occasions soldiers received maps labeled “Not for use in targeting or navigation.”  There were occasions when map data products conflicted with one another thus diluting soldier confidence in the products.  Junior leaders were forced to apply their best judgment, which is a difficult position when sending a request for fires.  The use of a Global Positioning System (GPS) enhanced navigation and tended to mitigate mapping issues.  


This conflict validated the utility of imagery at the soldier level.  Large-scale maps were useful in open terrain but much more detail was needed in complex, to include urban, terrain.  Imagery in such cases allowed junior leaders to assign sectors, navigate in close quarters, control movement, and direct fires better than any past map product.  Likewise, photos and imagery of specific targeted areas added to leader and soldier awareness thus helping to minimize collateral damage and coordinate the operation on the ground.

D   O   T   M   L   P   F

Recommendation:  

D:  GENERAL ENGINEERING / FIELD FORCE ENGINEERING  

Issue D-1:  Current Engineer Table of Organization and Equipment (TOE) and Modified Table of Organization and Equipment (MTOE) is not adequate for the repair of paved, asphalt and concrete runways.

Discussion:  Engineer units are outfitted to construct airstrips and execute Rapid Runway Repair (RRR).  The lesson in this campaign was that we will be using existing airstrips extensively, but basic construction equipment and RRR kits are not suited for deliberate repair.  While RRR kits are designed for and used by airmobile units, any horizontal construction unit may be called upon to repair an airstrip.  Even for units with RRR capability, the kit does not contain any tools, only expendable items.


Engineers must be able to fill in craters and continue maintenance by cutting out damaged or weak sections and replacing them.  Because they are not authorized the tools required for hard surface airstrips, units bought non-standard items such as base maintenance tool kits, Hooligan® tools to include: mallets, battering rams, collapsible ladders, and carpenter boxes to make repairs, often with little financial assistance.


Air Force engineers are outfitted with the equipment to conduct deliberate airfield repair, but it was Army engineers that made initial repairs to the airstrips before the Air Force could arrive.  And although Air Force engineers are doctrinally responsible for emergency repair of war-damaged air bases, improvement of airfields belongs to the army.

D   O   T   M   L   P   F

Recommendation:  

Issue D-2:  Rotary winged aircraft were continuously damaged and lost because of Foreign Object Damage (FOD).

Discussion:  Rotary aircraft were damaged and some lost due to foreign object damage to rotors and engines.  Several aviation units also lost aircraft due to brownout conditions caused by sand and dust.  Engineers attempted to mitigate FOD and dust using labor, time, and resource intensive methods to include fuel spraying, stabilizing cement, commercial soil stabilizers, gravel, and heavy equipment.  These Tactics, Techniques and Procedures (TTPs) are not part of current doctrine and are derived from lessons learned from past conflicts.  

Although some of these TTPs worked with limited success, their utility during rapid maneuver such as experienced in Operation Iraqi Freedom was questionable at best.  By the time the method was employed, its location no longer supported maneuver requirements.  Likewise, units had XM19 matting available but because it was excessively bulky and heavy, its use was highly constrained by an already over taxed transportation system.  At the end of major combat operations, a commercially available geotextile product known as MOBI-Mat® was used with great success in reducing FOD and dust.  This lightweight product was easy to install and highly flexible in its application.   

D   O   T   M   L   P   F

Recommendation:  

Issue D-3:  Forward Engineer Support Teams (FEST) were centralized and hard to use.

Discussion:  Divisional engineers all needed and asked for a FEST.  Coalition Forces Land Component Command (CFLCC) unnecessarily centralized these assets and denied the divisions their use even after the onset of stability operations.  With rolling transition into stability operations in the plan and the huge battle space that was to be covered, the need for FEST at the division engineer level is obvious.  FEST elements have civilian experts with construction estimating and technical skills that are keys to success for stability operations.  The FEST also provided a Telephone Engineering Kit (TEK) that offered the ability to coordinate engineer effort and priorities across a corps area of operations rapidly and effectively.
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Recommendation:  

Issue D-4:  The forward presence of the United States Army Corps of Engineers (USACE) proved to be an invaluable asset when providing and improving theater access in Turkey

Discussion:  The Europe District, USACE operates an Area Office (AO) on Incirlik Airbase in Turkey.  When the 18th Engineer Brigade deployed to assess and begin improving transportation infrastructure for theater access, they were able to leverage this existing resource to rapidly begin operations.  Personnel already assigned to the AO facilitated coordination for office space, communications, rental vehicles, supplies, and access to the local area network.  The Area Office was ultimately used by the entire ARFOR-T (Fwd) headquarters and as an interim operating base for initial entry personnel.  This team effort allowed the engineer team to plan and execute multiple projects rapidly in support of the theater access mission.

D   O   T   M   L   P   F

Recommendation:  

Issue D-5:  The combined employment of Facility Engineer Support Teams (FEST) and the Facility Engineer Teams (FET) led to success in reception and staging of troops.

Discussion:  Field Force Engineering is an emerging U.S Army Corps of Engineers (USACE) term and concept to give structure to ad hoc engineering structures, engineering command and control, and facility engineering support in a wide array of contingency operations and is articulated in FM 3-34, Engineer Operations.

The FETs and Facility Engineer Detachments (FED) have provided a wide variety of services in a Directorate of Public Works (DPW) capacity to include: Project management, construction management, quality assurance, contract management (COR), design services, facility master planning, maintenance and repair, utilities, environmental services, work order and service order management, housing management, real property management, force protection, mine & unexploded ordnance (UXO) clearance operations, training mission support, and contingency planning.
In August and September 2002, the Coalition Forces Land Component Command (CFLCC) leadership identified two tasks necessary for the build up of contingency forces in theater.  The first was develop an Army Airfield complex at Camp Udairi for bed-down of rotary wing aviation and other national assets.  The second was the expansion the bed-down capacity for Camps Pennsylvania, New York, New Jersey and Virginia in addition to sustaining DPW services to the rotational 3rd ID brigade combat teams.
The FET, serving as the DPW, provided the master planning, initial design and project management for Camp Udari.  A FEST from the Corps of Engineers Transatlantic Program Center (CETAC) was brought into theater on 11 September 2002 to work with the FET to complete the design and specifications for the design-build solicitation package.  Then the FEST conducted a solicitation through the Corps’ Installation Support Office and completed a technical review of the bidders for availability of award by 30 September 2002.  Three solicitations with a value of more than $20 million were completed and ready to award  within 19 days.

Integration of FEST into DPW or FET organizations made the project a success.  The USACE Project Management Business Process states that every project should have one project manager and one project delivery team.  The work is inherently process oriented and customer focused.  A DPW on the ground gives the commander responsive facility engineer support and effective liaison with other technical staffs that compose the Field Force Engineer.

The FEST and FET continue to provide facility engineer support to base camps and lodgment areas and provide engineering and environmental services to the war effort and the Coalition Provisional Authority (CPA) as they conduct stability operations in Iraq.

D   O   T   M   L   P   F

Recommendation:  

E:  C4 ISR

Issue E-1:  Echelons Above Division (EAD) attached engineer units were challenged to conduct Reception, Staging and Onward Integration (RSOI).

Discussion:  Several limitations made integration a challenge.  The physical separation of EAD units and engineer brigades tremendously complicated the planning and RSOI process.  Secret Internet Protocol Router Network (SIPRNET) was the primary communication means in the pre-deployment stages, but it proved incapable of passing large briefing files used in planning operations.  Uncertainty over units’ arrival dates in theater further complicated planning and the RSOI process. 


Many EAD units were not attached to the divisions until very late in the planning phase.  Units assigned to conduct RSOI for these EAD engineers were often short of resources such as combat equipment and materiel required to outfit the arriving units.


Engineer staffs also lacked experience working with the Field Engineering Support Team (FEST), Explosive Ordinance Disposal (EOD) and prime power.  Due to the late integration, units often did not discover the capabilities and support needs of these specialized teams until they actually went out on missions and recons with them.
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Recommendation:  

Issue E-2:  Divisional engineer brigades lacked the command and control (C2) capability required to effectively communicate with subordinates and higher echelons. 
Discussion:  Contrary to doctrine, divisional engineer brigades fought almost the entire campaign as a separate entity from the Division Main Command Post (DMAIN).  The Engineer Brigade Main Command Posts (EMAIN) controlled numerous forward passage of lines (FPOL) and stability operations that required long-range communication capabilities.  By modified table of organization and equipment (MTOE), engineer brigade units have limited long-range communication capabilities.  The following systems were used during the campaign:

1.  Single-Channel Ground and Airborne Radio System (SINCGARS) radios were used extensively for battalion and below communications, but very rarely could the engineer brigade talk to all of its subordinate units via Frequency Modulation (FM).  FM relay extended the range of the FM net but only in one general direction.  Retransmission (RETRANS) was not a viable option because they could not be secured in a non-contiguous, nonlinear battlefield.  

2.  The Mobile Subscriber Equipment (MSE) network worked well when units were stationary, but operation tempo (OPTEMPO) precluded MSE for major portions of the operation.

3.  The engineer brigade had a single Tactical Satellite(TACSAT) radio that enabled the brigade to listen to the division command net.  The division engineer could talk to the Commanding General (CG), but could not always accurately portray the engineer picture and make recommendations because he could not routinely receive reports from and talk to his subordinate commanders.  

4.  Force XXI Battlefield Command-Brigade and Below (FBCB2) was another long-range communication system that provided leaders with excellent situational awareness.  Unfortunately, there was only one system fielded to the engineer brigade, and most engineers had to rely on borrowing time on their supported maneuver units’ systems.
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Recommendation:  

Issue E-3:  Engineers accomplished assigned tasks by developing Engineers Effects Modules (EEM) to maximize use of limited resources.

Discussion:  The current engineer structure assigns an engineer brigade and three combat engineer battalions to mechanized divisions when needed.   Echelons Above Division (EAD) engineer assets such as construction, bridging, well-drillers, and other specialized units are tasked to support the division.  These additional units give the divisions the capability to execute the full range of wartime engineer tasks.  Division planners carefully prioritized engineer assets.  Because of the size of the division area of operations and the limited number of EAD engineers, not all missions were completed.  

Because of the long distances, rapid tempo, and the poor Lines of Communications (LOC) supporting the division’s attack routes planners were unable to change engineer task organization to mass engineer assets against all required tasks.  Divisional engineer brigades developed a set of Engineer Force Modules (EFM) for each engineer task.  These EFM were designed to last for the duration of the campaign with only critical task organization changes planned.  Capabilities and not unit assignment was the basis for task organization.  Combat heavy construction modules were assigned numerous tasks to accomplish sequentially along the axis of advance.  They were given specified disengagement criteria to ensure time-sensitive tasks were completed.  The long distances quickly out-stripped communications capabilities.  Many construction assets did not catch up to their elements for several days because of congestion on crowded LOCs and insufficient haul.  Engineers succeeded in accomplishing assigned tasks by adhering to a strict engineer schedules, developing engineers force modules to maximize asset allocation to tasks, and accepting risk in not being able to mass engineer assets on any single project.
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Recommendation:  

Issue E-4:  Division and corps engineer headquarters struggled with the task organization, command and support relationships, and mission priorities for Echelons Above Division (EAD) engineer units.
Discussion:  Upon Line of Departure (LD), EAD construction assets in support of a division consisted of about half of the corps engineer assets available in theater due to force flow.  As a result, the division was tasked with executing corps support requirements, to include clearing Tallil Air Base, and building an Unmanned Aerial Vehicle (UAV) and C-130 airstrip at Objective (OBJ) Rams / Logistic Support Area (LSA) Bushmaster.  


The division’s engineer brigade planned, prepared for, and executed these tasks.  During the planning process, the Corps Engineer Work Line (CEWL) typically the division rear boundary or forward, was not clearly specified for the various portions of the operation.  The CEWL delineates the area where Corps engineer assets execute missions so that divisional assets can focus forward.  Several times during combat operations, the division sent personnel and pieces of equipment well behind the CEWL and the division rear boundary in order to accomplish corps directed missions.  These tasks were particularly difficult, as they usually took no account of support relationships and requirements, communications ability, coordination for security in the battle space, or feasibility of execution.  


Engineer headquarters determined mission requirements, but did not have the resources to execute.  Often, based on “home station” command and support relationships, subordinate units were tasked to perform such missions, even though the operational command and support relationship was not the same.  In all cases, these tasks pulled the units backwards instead of forward and diverted leader energy away from the close fight and the strategic objective of seizing Baghdad. The size of the division’s battle-space and the distances involved between projects made these missions much more challenging.  


It was critically important that key assets meet timelines and move to the proper location at the designated time.  There were numerous tertiary impacts caused by “outside” taskings on a unit that already had a specific mission. The engineer group in support of the division was a great asset to have on the engineer battlefield.  The group allowed the Division Engineer (DIVENG) and division commander to focus on the close tactical fight while the engineer group commander focused on the rear area.  Since the division fought over extremely extended distances, sometimes stretching beyond the division designated rear boundary, the group headquarters’ complementary Command and Control (C2) capability proved essential.  This additional C2 node allowed the division to have a senior engineer in the rear area focused on Main Supply Route (MSR) maintenance, Division Support Area (DSA) construction and other general engineering operations.
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Recommendation:  

Issue E-5:  Mechanized Engineer Battalion’s Headquarters and Headquarters’ Company (HHC) are not manned properly, by Table of Organization and Equipment (TOE), to conduct combat operations.

Discussion:  Engineer battalions typically become the command and control headquarters for combat support units task organized to a Brigade Combat Team (BCT).  Since line companies are task organized to a task force, these platoon or smaller-sized units typically fall under the control of the HHC commander.  In some instances during operations, HHC engineer commanders controlled the brigade’s decontamination (DECON) platoon, military police, and other echelons above division (EAD) engineer elements in addition to the organic support platoon, maintenance platoon, and headquarters platoon.  One engineer HHC was given the mission to secure the BCT’s forward surgical team.  The current TOE has the HHC operating without an executive officer and operations sergeant.
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Recommendation:  

Issue E-6:  Command and Control (C2) enhancing computer programs do not communicate well with each other.
Discussion:  No Standing Operating Procedures (SOP) for connectivity of All Source Analysis Systems (ASAS) systems existed for separate battalions before deployment.  As a consequence, there was no wide connectivity until well after Tactical Operation Center (TOC) operations had commenced.  The reporting relationship was rapidly developed by the division G2 section and tasked to maximum capacity.  The All Source Analysis System (ASAS) for separate battalions remained virtually unused until after combat operations were complete and Stability Operations and Support Operations began.


Maneuver Control System – Light (MCS-L), Command and Control Personal Computer (C2PC), and Falcon View® are all good systems when they function properly.  With the Secure Internet Protocol Routing Network (SIPRNET), units post information in a folder where other Command Posts (CP) can access it.  Because Army Knowledge On-line (AKO) Secure Internet Protocol Routing (SIPR) was slow, this process was not efficient.  
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Recommendation:  

Issue E-7:  No Joint Task Force Headquarters or Joint Engineering Headquarters was established in Turkey.
Discussion:  The European Command -Forward- (EUCOM) element had a coordination function but no command authority.  Command and Control (C2) was exercised by a headquarters outside the Area of Operations (AO).  In addition, the combatant commander had North Atlantic Treaty Organization (NATO) duties, was a supporting commander to Central Command (CENTCOM), responsible for continuing operations in the Balkans, responsible for securing the line of communication (LOC) through the Mediterranean, providing 

Theatre Missile Defense (TMD) for Israel, and NATO TMD for Turkey.  There was insufficient focus on the Turkey area of responsibility.  

There was no commander on the ground to influence operations and to deal with the Turkish General Staff.  Eventually, Task Force North was established to provide C2 for Turkey, but was established late in the operation.  They had no opportunity to form a team or even plan the operations they were expected to command.  

No joint force headquarters meant there was no joint engineering effort, no cross leveling of service capabilities, and competition for engineering assets e.g. contract capacity from United States Army Corps of Engineers (USACE).  Each component in effect was running its own campaign in Turkey with no synchronization of effort.  Establishment of a joint engineering force was discussed, but staff officers in EUCOM and United States Air Force Europe (USAFE) and United States Army Europe (USAREUR) resisted.  
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Recommendation:  

Issue E-8:  Force XXI Divisions Staff Engineer Section (SES) do not have Command and Control (C2) capability over attached Echelons Above Division (EAD) units.

Discussion:  The Force XXI Heavy Division is organized without an engineer brigade headquarters.  The division Staff Engineer Section (SES) replaces the engineer brigade headquarters, and organic engineer battalions are attached to the maneuver brigades.


The division SES is not structured with the traditional staff elements associated with a command and control element.  While the division engineer is responsible for the close fight, he has no command and control authority over EAD units that are task organized to the maneuver brigades.  Because normal brigade support functions like supply and personnel management were not assigned, battle captains were tasked these functions as secondary duties.  


There were no Command, Control, Communications, Computer, Intelligence, Surveillance and Reconnaissance (C4ISR) assets associated with a brigade headquarters during the conduct of non-traditional missions such as Reception, Staging and Onward Integration (RSOI) and Sea Port of Debarkation (SPOD) operations.
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Recommendation:  

Issue E-9:  The integration of Civil Affairs (CA) and engineers facilitated speedy restoration of civilian public works infrastructure.
Discussion:  Operation Iraqi Freedom (OIF) was conducted mindful of the reconstruction effort that was to follow. The “rolling transition” from combat operations to Stability Operations meant that while some regions, cities, or districts were experiencing combat, others were beginning to rebuild.  To better win the “hearts and minds” of the people, decentralized efforts were required to quickly assess and repair utilities.


By attaching CA teams with interpreters to Engineer sections, units were able to rapidly identify and assess the infrastructure needs associated with restoring power, water, sewage, and oil services to the public.  Civil Affairs personnel were quick to help identify community leaders and engineers vital to re-establishing the infrastructure.  Engineers retained the technical capability to assess the needs of the facility.  Civil Affairs and Engineers on one team allowed this assessment and repair to begin rapidly.
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Recommendation:  

Issue E-10:  Units used the assured mobility construct during planning and execution of operations and validated the concept.

Discussion:  Several organizations have focused on developing Tactics, Techniques and Procedures (TTPs) to implement the emerging engineer doctrine of assured mobility.  Units have focused on the tasks required to predict, prevent, detect, and/or neutralize obstacles to mobility on the battlefield.  As a result of this effort, engineers focused on mobility tasks in preparation for combat to include route marking.  Units were issued various pieces of equipment as part of the effort to increase their ability to assure mobility to include the D9 Dozer, Handheld Standoff Minefield Detection System (HSTAMIDS), the MineLab F1A4 Mine Detector, Panther mine clearer, and TeleEngineering kits from United States Army Corps of Engineers (USACE).  

Although these were capable systems, their potential was not realized due to the short training time the units had between fielding and deployment.  During the campaign itself, engineers executed many missions to assure mobility to include high value asset survivability positions, terrain analysis product production, non-explosive obstacles such as wire and berms, route reconnaissance and clearing, road craters, bridge construction, enemy explosive ordnance destruction, and mine clearing operations to name a few (and fought as infantry).  Engineers were able to focus their efforts because they utilized the tenants and fundamentals of assured mobility throughout the campaign.
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Recommendation:  

Issue E-11:  Parallel and collaborative planning efforts were hampered by compartmentalization and classification of information.

Discussion:  Engineer units and staffs planned numerous courses of action.  Although few were executed as planned, the time spent allowed units to become experts on the enemy situation and terrain.  This enhanced their ability to execute branches and sequels during Phase III of the operation.  

Units were expected to conduct parallel and collaborative planning efforts.  This was severely hampered because planning details were held at a high level for security reasons.  Commanders found it difficult to conduct the Military Decision Making Process (MDMP) at the tactical level without having knowledge of the operational plan.  Like the operational plan, terrain products were often not released to tactical planners for security reasons thus hampering planning efforts.  Clearly the MDMP was an effective tool for staffs at all levels but the reality of information security made the collaborative effort cumbersome and less effective. 
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Recommendation:  

Issue E-12:  Field Engineering Support Teams (FEST) lack communications equipment suitable to their mission.

Discussion:  FEST teams lacked the ability to communicate with supported units.  Initial contact was made via phone when the FEST was in Camp Doha, but contact was lost as they began their movement to the Area of Operations (AO).  Additionally, they conducted infrastructure assessments all over the battlefield.  Their ability to communicate was severely degraded by not having any communication equipment in their vehicle.  


Because the Command and Support relationship between the FEST and the supported division was unclear, the FEST did not receive any communications support normally provided an attached element.  This degraded the upward flow of information, and raised the question if engineers from the division could influence the direction or efforts of the FEST.

D   O   T   M   L   P   F  

Recommendation:  

F:  ENGINEER EQUIPMENT

Issue F-1:  The Engineer Squad Carrier (M113) is not a survivable armored vehicle.

Discussion:  From a maintenance and functional perspective, the M113 was a successful platform.  It began the campaign at 94% Operational Readiness (OR) and ended the campaign in Baghdad at 83% OR rate.

What this statistic fails to account for, however, is if the combat engineers inside are protected when they get to the fight.  The M113 is the least survivable armored vehicle in the inventory.  It offers minimal armor protection from small arms fires and none from Rocket Propelled Grenades (RPGs).

On multiple occasions; Brigade Combat Team (BCT) Commanders wanted to leave combat engineers behind during an attack because of the lack of survivability.  Each time they concluded they could not because of the need for responsive combat engineers forward to conduct assured mobility tasks.  
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Recommendation:  

Issue F-2:  The Armored Combat Earthmover (ACE) was successful in operation but limited in ability.

Discussion:  The ACE achieved general success from an operational readiness perspective, starting above 90% at the line of departure (LD) and 70% at the end.  The ACE completed a variety of missions including berm reduction, debris removal, breaching, filling enemy fighting positions, and reducing a variety of expedient obstacles during urban combat.

Although mobile and useful, the ACE was not capable of significant earthmoving operations such as those required at the international border or bank preparation for river crossings.  Survivability work was completed more efficiently and effectively by dozers, especially in regions where the soil did not consist primarily of sand.  The ACE’s one-man crew was problematic throughout the operation because of extensive movement times and long operations. 
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Recommendation:  

Issue F-3:  The Armored-Vehicle-Launched Bridge (AVLB) was unreliable.

Discussion: The AVLB fleet started the campaign at 94% OR, but dropped precipitously and immediately upon crossing the Line of Departure (LD).  Only 14 of 51 systems arrived in Baghdad.  Since 13 AVLB bridges were placed by 3rd Infantry Division to pass forces during the campaign, this single piece of equipment potentially could have halted the advance.

The AVLB has serious systemic problems specifically speed of movement, recoverability, and maintenance reliability.  During convoys, the AVLBs could not keep pace with maneuver units and was often left behind or abandoned after becoming non-mission capable.  Lastly, the M88 is not capable of recovering the AVLB and bridge by itself, requiring an empty AVLB chassis or prime mover/lowboy and M88 to recover the entire system.
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Recommendation:  

Issue F-4:  The Deployable Universal Combat Earthmover (DEUCE) is not adapted well for the desert environment.

Discussion:  The DEUCE experienced significant maintenance setbacks during the campaign.  It was not clear whether this was due to the lack of parts procurement or some bad fuel.  Common failures of the DEUCE were the fuel-oil separators and filters, and tread wear.  Injector and air filter problems were also encountered that were not consistent with other pieces of equipment.
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Recommendation:  

Issue F-5:  The Mine-Clearing Line Charge (MICLIC) was not effective.

Discussion:  During a mine obstacle reduction mission on Highway 8, engineers successfully fired a MICLIC rocket and charge with no significant effect.  The minefield was composed of high-density, surface laid, blast resistant VS 1.6 Italian anti-tank mines.  The charge moved some of the mines and turned a couple over, but none of the mines were destroyed or showed any negligible affect. Sappers reduced the minefield by other means.  The worldwide proliferation of blast resistant mines and the “skip zone” make the MICLIC ineffective against many modern mine systems.
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Recommendation:  

Issue F-6:  The D9 Armored Dozer proved useful, especially in urban environments, but the lack of transportation assets failed to maximize the D9s full potential.

Discussion:  The U.S. Army employed the D9 Armored Dozer for the first time in combat.  The D9 provided a level of shock value when the enemy and civilians saw this monster rolling down the street.  It clears all manner of debris off the roads with ease.  The D9 sustained two mine strikes with only minimal damage to the track, as well as small arms fire with no injury to the crew.  The Caterpillar®(CAT) built dozer was very dependable.  The D9’s air conditioning and heater are valuable in making desert operations possible year round.  The cab design with two seats proved to be a wise choice in terms of providing a package where 24-hour operations can be sustained.  The total power and size of the dozer proved itself to be an outstanding resource for any mobility, countermobility, or survivability mission.  


The Heavy Equipment Transporter (HET) is the only trailer in the army inventory capable of hauling the D9 because of its weight of 62 tons.  The high demand for HETs throughout the theatre often left D9s stranded in place and provided unresponsive support around the battlefield.  The D9 could not be used to its full potential because units lacked the organic transportation asset needed to haul it.
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Recommendation:  

Issue F-7:  Skid-Steer loaders (Bobcats®) are a versatile and reliable piece of equipment.

Discussion:  Units describe the Bobcat as “a light, easily maneuverable, and multipurpose tool, that was never idle.”  Many units purchased this piece of equipment before deploying and so its use was not limited by specific Modified Table of Organization and Equipment (MTOEs).  The Bobcat can be air dropped or sling loaded and is useful in both tactical and non-tactical situations.  It is very versatile because of the many attachments available to include a pavement breaker, sweeper, earth auger, backhoe, concrete mixer, concrete pump, cutter/crusher, dozer blade, grader, pallet forks, concrete planer, plate compactor, snow blade, steel tracks, vibratory roller, and concrete saw.


The Bobcat is part of many Light Airfield Repair Packages (LARP) because it can be air dropped and sling loaded.  It has proven itself a reliable workhorse, and has all the tools needed for the mission.  It often replaced the functions of the 250 cubic feet/minute (CFM) air compressor, concrete saw, and loader.  Units used it extensively to repair airfields, sweep Field Landing Strips (FLS), remove debris from roadways, and sweep hangers for living areas.
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Recommendation:  

Issue F-8:  Engineers lack required haul capability.

Discussion: Engineer materials compete with Class (CL) I, III, and V for priority and haul assets, resulting in engineer unit responsibility for transporting all materials in addition to their own equipment.  


This is not a new occurrence, and needs to be fixed.  A single engineer battalion hauled more than 750 military van (MILVAN) containers of Inland Petroleum Distribution 

System (IPDS) during this operation in addition to all our internal load requirements.  The battalion had the internal ability to haul 12 containers with organic Palletized Loading System (PLS) trucks with trailers if PLS flat racks to use with them were issued.  For the initial half of the mission the battalion did not get the flat racks and when it did they only received 6.  While they received some transportation support prior to the start of combat operations, they still had to move containers locally along the project trace.  


Another combat heavy engineer battalion experienced this significant transportation burden as well when they had to haul the majority of the Bill of Materials (BOM) required for the theater Enemy Prisoners of War (EPW) facilities.  Again, this is a reiteration of an issue that occurs on every operation.
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Recommendation:  

Issue F-9:  Engineers should continue to be fielded with the same additional systems and equipment as the task force they support.

Discussion:  Before deployment, maneuver units were equipped with many additions to both their weapon systems and personal equipment.  For example, soldiers received Small Arms Protective Inserts (SAPI), M68s (red laser dot sighting ring), back-up iron sights, M240 replacement tripods, and Wiley Goggles.  The sapper platoons received most of the equipment that their supported infantry task forces had received.  As expected, the engineer platoons fought in close proximity to the infantry, executing both sapper missions and fighting as infantry.  Because the engineers possessed the same equipment, task force commanders could more accurately predict the performance and force protection posture of the engineers and employed them more effectively.
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Recommendation:  

Issue F-10:  The float bridge was a valuable asset in the campaign, but some deficiencies have been noted.

Discussion:  The overall performance of the float bridge components met the standards and intent of their design.  A variety of observations were noted in their operation and this is a compiled list.

1. The following notes on the Common Bridge Transporter (CBT) performance were submitted:

a.  The light that indicates that the CBT is in 8X8 can’t be turned off and blinds the driver when he uses Night Vision Goggles (NVGs).

b.  The black out drive lights for the CBT point toward the ground under the cab rather than in front of the CBT.  This makes it hard to see when using NVGs.

c.  The cab forward design protects the engine but endangers the driver.  In one collision, the CBT’s passenger side cab was completely crushed and would have killed or caused serious injury had someone been occupying the seat.  The cab should be reinforced.

d.  In one accident, the CBT rolled off an embankment onto its side.  Remarkably, the CBT was put upright and it continued to run with its load.

e.  The passenger in a CBT died when it ran into the back of another CBT and the Military Load Class (MLC) sign that is positioned high on the passenger side of the CBT came through the windshield and sliced through the soldier’s head, killing him instantly.  The MLC sign should be moved.  

f.  Shock absorbers on CBT seats break regularly.

g.  The new Load Handling System (LHS) fails to pick up loads due to the governor.  The unit would not have been able to complete its mission if it didn’t have some CBT’s with the old LHS that do not have governors and can pick up a wider variety of heavier loads.

h.  CBT air filters need to be blown out everyday in sandy, desert conditions.  

2. The following notes on the Bridge Erection Boat (BEB) performance were submitted:

a. The BEB is maintenance intensive as the Sabre engine and electrical system is outdated and unreliable.  The hydrojet seals consistently failed.  A large number of BEB’s needed new starters at some point during the deployment.

b. There is no black out light to assist in operations with NVGs.

c. BEBs were used to conduct river patrols, carrying infantry soldiers in the rear of the boat.  While a creative use for the boats, they are designed to push heavy equipment during the construction of bridges, not for long-term patrolling up and down rivers.  They do not have weapon mounts for protection and the wear and tear caused significant damage.

3. The M1 Pallet is not suited for the rapid loading and unloading of the Medium Girder Bridge (MGB) during combat operations.  Additionally, while the M1 pallet can be configured to haul a CONEX (container express), it must be carried on a trailer.

4. Ramp bay hydraulics failed regularly, and need to be retrofitted or replaced.  The Improved Ribbon Bridge (IRB) has a better hydraulic system. 
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Recommendation:  

Issue F-11:  The addition of the Hydraulic Excavator (HYEX) to the regiment improves unit capabilities.

Discussion:  While the HYEX was used on a number of different projects in theater, it became a proven asset to Multi-Role Bridge Companies (MRBC) during bank preparation.  It was able to reach out into the river and dredge the necessary depth in order to allow the Bridge Erection Boat (BEB), interior bays, and ramp bays to be deployed from the launching site.   It was also vital to moving rocks to the launch ramp and placing them exactly where they needed to be.
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Recommendation:  

G:  SERVICE SUPPORT

Issue G-1:  Theater acquisition and distribution system did not meet the engineer Class IV requirements.

Discussion:  Early in the planning phase, engineer planners identified quantities and types of Class IV materials required throughout the operation, and submitted these requirements to Combined Forces Land Component Commander (CFLCC) through both engineer and logistics channels.  Engineers developed a synchronization matrix with corresponding transportation requests for theater throughput.  

In spite of these efforts, insufficient quantities of Class IV materials existed to supports units in theater.  Once units crossed the line of departure (LD), units quickly consumed their Class IV Unit Basic Load (UBL) both in planned and un-projected missions.  Efforts to purchase both common National Stock Number (NSN) Class IV materials and unique engineer construction Class IV (i.e. Geotextile, MOBI-matting®, and HESCO® Bastions) were generally unsuccessful. Types and quantities of materiel were unavailable in Iraq, as the country predominantly uses steel and clay based bricks.   The issue was further compounded by a lack of transportation assets.
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Recommendation:  

Issue G-2:  Class IX repair and specialized engineer equipment parts were unavailable during combat operations.

Discussion:  The Combat-Service-Support Automated Information Systems Interface (CAISI) wireless did not work during combat operations.  All units were told to carry their Unit Level Logistics (ULL) box into theater and when in country they would be ready to process parts requests and job orders.  However, the Main Support Battalion (MSBs) and Forward Support Battalion (FSBs) were not prepared to accept unit requests. 


Engineer equipment repair parts and tires were in short supply for the entire operation.  No engineer equipment repair jobs were completed and no Class IX parts, not on Authorized Stockage List (ASL), were received in the first 60 days of deployment.  


Locally purchasing products proved more reliable than anything requested through normal supply channels, but was only possible prior to the war and following the cessation of hostilities.  


The original Caterpillar® plan to push military-specific items, such as DEUCE, D9 and Bobcat® parts, was a complete failure.  The sole Caterpillar dealer in Kuwait was unable to acquire any DEUCE or D9 parts during the three weeks we were there.  Its stockage of standard parts was inadequate and required long lead times to acquire.   Attached D9 / Heavy Equipment Transport (HET) teams were unable to obtain required parts from their FSBs of their attached companies. 



Engineer specialized equipment sustainment stocks were not pre-positioned or even coordinated with CAT®.  CAT dealers in Kuwait did not have military specific assets in sufficient quantities.  CAT places high importance on their international support system, but it was not put in place by CAT, and may not have been coordinated for by the theater command and staff planners as units were flowing into theater.  This was a contingency that came with nine months notice.  Even if planners did not know the exact troop list they knew some troop list was going to be required and it was going to involve a lot of engineer equipment.  It seems that could have been done before units deployed in theater.
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Recommendation:  

Issue G-3:  There were not enough Contract Construction Agents (CCA) and they took too long to get forward to conduct Stability Operations and Support Operations (SOSO) missions.

Discussion:  If the plan calls for a rolling transition to SOSO, then contract construction agents need to be forward in adequate quantity to support the transition.  SOSO missions began even as the decisive operations phase was still going on outside Baghdad and Contract Construction Agents (CCAs) were unavailable to begin this phase.
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Recommendation:  

Issue G-4:  Financial controls on Administrative Contracting Officers (ACO) were too stringent and limited operational flexibility.

Discussion:  ACO authority initially was set at $2,500 during early entry and later raised to $25,000.  Even with the increase, it required almost all decision making on changes in the Scope of Work to be approved at the Army Forces Theater (ARFOR-T) level because engineering and construction changes were almost always greater than this threshold.  In order to gain approval, the change had to go before the Joint Acquisition Review Board (JARB).  The entire process limited the flexibility and the speed at which changes to the plan could be implemented and in many instances ACO’s directed work before the JARB met and the JARB process used to document things after the fact.  The JARB process works well after the theater is established, but is too restrictive during early entry contingency operations.  
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Recommendation:  

Issue G-5:  Reserve Component (RC) soldiers experienced finance and personnel issues that were exacerbated by rapidly changing task organizations.

Discussion:  Activated RC soldiers experienced problems receiving pay.  A limited number of reserve pay specialist in theatre and the frequently changing task organization further magnified the problem.  Attempts by active component (AC) personnel (S-1) cells to assist were unsuccessful because of a lack of knowledge of the RC pay system and an inability to make changes to RC pay with AC software.  Promotions could not be executed by the active duty chain of command because of separate systems.  Attempts to promote soldiers through the peacetime chain-of-command were also unsuccessful.  
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Recommendation:  

Issue G-6:  Divisional combat engineer battalions do not have a medical support facility or battalion aid station (BAS), which has level 1 combat health support (CHS).

Discussion:  Divisional combat engineer battalions do not have a BAS with level 1 CHS capabilities.  Engineer battalions are often task organized with additional echelons above division (EAD) engineers and required to move and operate as an independent element.  Task force and brigade combat team medical assets become overwhelmed as more units get task organized to them during operations.  Divisional engineers need to have a level 1 CHS capability if they are expected to provide medical support to additional EAD units task organized to them.  

There are no organic field litter ambulances in a combat engineer battalion.  In a heavy combat environment with forces attacking on all sides, the soft-skinned Platoon Sergeant and First Sergeant high mobility multi-purpose wheeled vehicle’s (HMMWV) are inappropriate casualty evacuation (CASEVC) vehicles.
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Recommendation:  

Issue G-7:  The engineer battalion’s consolidated organic maintenance system was ineffective due to the large distances between forces on the battlefield.  

Discussion:  The divisional engineer battalion is not resourced and organized to provide forward maintenance and recovery support to task organized companies during rapid offensive operations over extended distances.  The current heavy divisional engineer battalion’s table of organization and equipment (TOE) centralizes organizational maintenance at the battalion level, augmented with a direct support maintenance support team (MST) from the supported maneuver brigade combat team (BCT).  


Engineer companies frequently operated in support of maneuver task forces across distances that did not allow the engineer battalion’s maintenance organization to provide effective support from a single consolidated location.  Maintenance contact teams, consisting of a sergeant with 5-7 mechanics and a contact truck, were task organized with the line companies.   However, critical resources like recovery, more senior (staff sergeant and above) supervision and other capabilities are not authorized in sufficient quantities to provide them independently for each company in the battalion.  


The engineer direct support MST from the forward support battalion is resourced to support forward under this scenario.  The operational design, speed and tempo of this campaign forced engineers to decentralize the maintenance organization that was not resourced to operate effectively in a decentralized manner.  


When battalions were forced to move decentralized during an attack of over 3 days and 500 km, the armored vehicle launch bridge (AVLB) and armored combat earthmover (ACE) suffered a maintenance attrition rate up to 50%.  In most cases, this equipment had to be left in unsecured territory because the resources to rapidly recover and repair them on the move were insufficient and separated by too much distance.  Maneuver task forces lack the expertise and resources to adequately support engineer maintenance.
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Recommendation:  

Issue G-8:  Although the FEST-M in Turkey overcame the issues, there were problems in coordination between the Administrative Contracting Officer (ACO), Contracting Officer’s Representative (COR), and the contractor, Kellog, Brown, and Root (KBR).

Discussion:  There was no common understanding of roles and responsibilities between the FEST-M, ACO, and COR and their relationship to the contractor prior to deployment.  This led to confusion over who had authority to execute work requests, direct new work, report work status, and provide status reports which negatively impacted the rate of work at the various control nodes in Turkey.  It is important to note there were varying degrees of this problem at the various nodes throughout the Area of Operations.  Eventually the Commander provided each ACO specific instructions regarding reporting requirements.  This mitigated some of the reporting problems but not all.  After several weeks of work, the issues had largely been resolved as personnel on the ground became more and more familiar with the process.   
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Recommendation:  
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