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Operational Requirements Document (ORD)
for the 
Family of Loaders (FOL)

1.  General Description of Operational Capability.

1.1.  Statement of the Need.  A mission critical need exists for a capability to lift, move, and load a variety of materials, such as consolidated earth, blast rocks, loose sand, aggregate, and soil, into standard Army dump trucks.  This will support military construction of roads, bridges, airfields, medical facilities and the demolition of structures, as well as loading in quarry operations.  The FOL will be strategically and tactically deployed by Army units in support of the Army’s missions worldwide, by ship, aircraft (C-130, C-5 and C-17), rail, and highway via Roll-On/Roll-Off (RORO) capability, and CH-47 external airlift.  This is not a new mission for the Army; however, the existing equipment has aged past its planned economic life span and incurs high Operating and Support (O&S) costs.  A Doctrine, Organization, Training, Materiel, Leader Development, Personnel, and Facilities (DOTMLPF) determination analysis was completed and non-material alternatives were judged to be inadequate.  Future Operational Capabilities  requirements met are:  EN 98-12, Force Protection; EN 98-14, Logistics Facilities Construction and Maintenance; EN 98-16, Airfield and Helipad Construction and Repair; EN 98-17, Road Construction and Maintenance; EN 98-23, Water Source Detection and Development; EN 98-26, Fire Protection; EN 98-028, Engineering Support to Non-Military Operations; EN 98-029, Rapid Construction of Base Camps.  

1.2.  Describe the Overall Mission Area.  The Engineer mission requires earthmoving equipment with the capability to perform both road building and site preparation functions in offensive, defensive, and rear area combat operations, and in support of the Rapid Deployment Force missions.

1.3.  Analysis of Non-Materiel Solutions.      A DOTMLPF review supports the materiel solution.  Non-materiel alternatives will not support mission accomplishment.  Doctrine continues to support the need for the capabilities provided by the FOL.  There are no training solutions that can eliminate the loading requirement.  While leadership can ensure time is programmed for maintenance and services it can not overcome the fact the existing loaders are old with low operational readiness rates and high supportability costs.  No change in the personnel and facilities domains will impact the need for the HEC.
1.4  Identify the Capstone Requirements Document (CRD).   N/A
1.5.  Describe the Proposed System.  A FOL consisting of four types, Light Type I and Type II and Heavy Type I and Type II, is required to meet all requirements.  The FOL will be procured as non-developmental, Commercial Off-the-Shelf (COTS) construction equipment with minimal militarization.  In addition to the varying sizes, the loaders will have the following military unique items: lifting and tie-down provisions, removable or collapsible cab, 24 volt versus 12 volt electrical system, blackout lighting, Maintenance Support Device (MSD) interface, North Atlantic Treaty Organization (NATO) slave connector, on-board storage for rifle, Load Bearing Equipment (LBE) and Mission-Oriented Protective Posture (MOPP) gear, Chemical Agent Resistant Coating paint. These will replace the existing inventory of light and heavy loaders, manufactured by four different contractors (current Line Item Numbers:  L76556, L76693, L76315, L76321).  The following types will be procured: 

Light, Type I, Airborne/Air Assault (ABN/AASLT), 1.6-Cubic Yard (CY) Multipurpose Clamshell Bucket.

Light, Type II, General Purpose, 2.5-CY Multipurpose Clamshell Bucket

Heavy, Type I, 4.5-CY Rock Bucket 

Heavy, Type II, 5.0-CY General Purpose Bucket

The intent is to procure these loaders as a “family” to realize commonality in several logistics areas to include training, sources of spare and repair parts, Technical Manuals (TMs), maintenance procedures and philosophies.

1.5.1.  Define the Mission.  The U.S. Army's doctrine in Field Manual (FM) 5-7-30, Brigade Engineer and Engineer Company, Combat Operations (Airborne, Air Assault, Light), dated 28 December 1994 and FM 5-71-100, Division Engineer Combat Operations, dated 22 April 1993" requires that divisional and separate airborne and airmobile, air assault and light combat engineer units perform earthmoving road construction and soil/surface preparation (move, grade, scrape and excavate earth/soil, loose sand, aggregates and stabilization and stockpiles into all Army dump trucks, concrete mobile mixers, hoppers and bins.).  The FOL fully supports these missions by providing engineer units the capability to perform multiple operations with one piece of equipment, including loading of all Army dump trucks, concrete mobile mixers, hoppers and bins in support of division, corps, and theater Army missions.
1.5.2.  Operational and Organizational Description.  U.S. Army Current, Stryker, and Future forces will operate across the full spectrum of environments and perform a variety of operations and sustainment missions.  These forces require a family of dependable, deployable, multi-functional loaders with reduced O&S costs that increase operational effectiveness and readiness.  This is critical to support the Army as it conducts more and more operations in areas of the world with austere infrastructures and little or no host nation support.  As the Army evolves toward the Future Force, the loaders must be capable of supporting its mobility, counter mobility, survivability and sustainment needs. 

1.5.2.1.  Operational Plan.  The FOL will replace existing loaders and enhance the Engineer Corps and supported forces in the area of combat support, combat service support, mobility, deployability, countermobility, survivability, base camp support, excavation of raw material, and general construction missions.  The FOLs will support these missions by using their digging, lifting and loading capabilities in support of missions such as: repair, maintenance, and construction of survivability positions, roads, airfields, helipads, bridges, seaports, logistic bases, medical facilities, protective shelters, structures and facilities.  The FOL will also provide digging and loading capability for rock quarry sites.

1.5.2.2.  Organizational Plan.  The FOL will be assigned to and used by Combat Heavy, Construction Support Equipment (CSE) Companies, Construction Support Companies (CSCs), heavy and light engineer units.  A focus of the Light Loader  (Types I and II) mission is to support airborne/air assault units and units requiring lifting and loading capabilities.  The Heavy Loader (Types I and II) mission is to support quarry operations, and all heavy, CSC and CSE units.  Requirements for light and heavy loaders are listed in paragraph 4.

1.6.  SupportingAnalyses.   Analyses of Alternatives (AOA).  Appendix C.
1.7.  Command, Control, Communications, Computer, Intelligence, Surveillance, and Reconnaissance (C4ISR).   There are no C4ISR requirements for this system.

1.8.  Evolutionary Development.  The capabilities provided by the FOL will be filled with non-developmental items from a commercial construction equipment manufacturer therefore evolutionary development is not expected.  Technological advances made in the commercial market will be applied to the FOL program as appropriate.  
2.  Threat. 

2.1.  Threat to Be Countered.  The FOL is not required to counter a specific threat, system or capability.
2.2.  Projected Threat Environment.  The FOL is subject to the same physical threat as that of the unit/operation it is supporting.  Location of the FOL with supported units on the battlefield may result in exposure to enemy weapons, as well as being a vulnerable target of opportunity.  As such, it may be exposed to typical rear area threats such as enemy reconnaissance and target acquisition systems, small arms, grenade, or machine gun fire from insurgent terrorist or special operations personnel, ballistic fragments from indirect and aerial weapons systems, Nuclear, Biological, and Chemical Contamination (NBCC) or Electromagnetic Pulse. 

3.  Shortcomings of Existing Systems and C4ISR Architectures.
3.1.  Extensive heavy-duty use of the present loader fleet has made maintenance costs logistically unaffordable (high O&S costs).  These remaining loaders have an extremely low operational readiness rate, due to age (over 20 years) and extensive use.  Currently the Army has loaders that are manufactured by four different companies and is a contributing factor to logistics support problems.  Hydraulic hoses, seals, O-rings, and many other parts are failing at a rapid rate and significantly increases the O&S costs associated with repair.  The electrical system, along with the emission control system, is old and out-dated, making it difficult for the maintainer to diagnose problems.  The costs to maintain the loaders to 10/20 standards along with the man-hours spent on repairs have become counter-productive.  The fielding of new loaders will modernize the fleet, fill shortages, and improve the overall operational readiness rate.

3.2.  Due to the age of the Light, 2.5yard Loaders (average over 15 years) along with the extensive heavy-duty use, maintenance costs and parts availability, have made the present loaders logistically unaffordable (high Operating & Support (O&S) costs). The hydraulics for bucket controls are slow and respond poorly, thus making it harder on the operator to operate the equipment efficiently.  The entire fleet of light loaders exceeded their 15-year life expectancy in 2001. 

3.3.  The 4.5 – 5.0-CY Heavy Loaders experience the same problems identified for the 2.5-CY Light Loaders. That is an operational readiness rate ranging between 75% and 84% (72% average for the Active Army) and is significantly below the 90% Army goal.  The majority of these loaders exceeded their 15-year life expectancy between 1990 and 1993.  Their age (over 20 years) along with the extensive heavy-duty use, maintenance costs and parts availability have made the present loaders logistically unaffordable (high O&S costs), unavailable and unsupportable.  Hydraulics for the bucket controls are slow and respond poorly, thus making it difficult for the operator to handle the equipment efficiently.

4.  Capabilities Required.
     Table 4.1.

	Key Performance

Parameter
	Light Loaders

Threshold/Objective
	Heavy Loaders

Threshold/Objective

	Transportability

Air
	Type I, II:  Capable of RORO air transport by C-130 and C-17aircraft.  Time for disassembly or reassembly must not exceed one hour by a unit (T), or 30 minutes by 2 soldiers (O).  

Type I, II:  C-130 and C-17 air transport fully assembled is desired (O).

TYPE I:  Capable of Low-Velocity Air Drop (LVAD) from a C-130 & C-17, with disassembly into LVAD configuration in one hour or less (T), 30 minutes or less (O) fully assembled (O). 

Capable of being externally slung from helicopter (CH-47D) and delivered into combat in no more than two lifts (T), single lift (O).
	 Type I, II:  RORO, C-5, C-17, with disassembly in one hour or less by unit (T) 30 minutes or less by 2 soldiers (O).   

Type I, II:  C-5 and C-17 air transport fully assembled is desired (O).



	Key Performance

Parameter
	Light Loaders

Threshold/Objective
	Heavy Loaders

Threshold/Objective

	                                                                                                                                                                                                                                Highway 

Interoperability (Dumping Loads)

Lifting Loads


	 Type I:  Must be transportable on M172 trailers and meet worldwide transport requirements with disassembly in one hour or less by unit (T), 30 minutes or less by two soldiers (O) cab removal with equipment organic to unit (T) use Basic Issue Items (BII) only (O).  Trailer transport fully assembled (O).

Type II:  Must be Transportable on M172/M870 trailers and meet worldwide transport requirements with disassembly in one hour or less by unit (T), 30 minutes or less by two soldiers (O) cab removal with equipment organic to unit (T) use BII only (O).  Trailer transport fully assembled (O).

Type I, II:  Must be able to clear and dump into M929 and Family of Medium Tactical Vehicles (FMTV) 5-ton dump truck (T); clear and dump into the center of the bed (O) They must be able to lear and dump into the M917 and Palletized Load System (PLS)-Engineer Mission Module (EMM)-Dump Body (DB) (O)

                                                   Type I:  Carry a heaped Society of Automotive Engineers (SAE) rating of not less than 1.6-CY (T) 2.1-CY (O)

Type II:  Carry a heaped SAE rating of not less than 2.5-CY (T)
	Type I, II:  Must be transportable on M870 trailers and meet worldwide transport requirements with disassembly in one hour or less by unit (T), 30 minutes or less by two soldiers (O) cab removal with equipment organic to unit (T) use BII only (O).  Trailer transport fully assembled (O).

Type I, II:  Must be able to clear and dump into M917 and PLS-EMM-DB (T); clear and dump into the center of the bed (O)

Type I:  Capable of Operating in quarries and carry a heaped SAE rating of not less than 4.5-CY (T) and be capable of loading hoppers and bins (T).

Type II:  Carry a heaped SAE rating of not less than 5.0-CY (T)


4.1.  System Performance.  The FOL will have the following performance characteristics while operating under the Operational Mode Summary/Mission Profile.  Key Performance Parameters (KPPs) are indicated with an asterisk “*” in front of the paragraph number.  Threshold requirements are identified with a (T) and objective requirements are identified by an (O).

4.1.1.  Transportability. 

*4.1.1.1  The Heavy, Type I/II Loaders with Rollover Protective System (ROPS)/Falling Object Protective Structure (FOPS) cab removed or collapsed and while still operational shall be capable of being loaded into a C-5 and C-17 aircraft (T).  Preparation time for air transport, or reassembly time after air transport, must be one hour or less by a unit (T), 30 minutes or less by two soldiers (O).  The capability to accomplish the air transport requirement with the loader fully assembled is desired (O).

Rationale:  The Heavy, Type I/II Loaders require the capability of being delivered into the area of operation by tactical aircraft, within the manpower and time constraints of the deploying unit, with minimal use of time and manpower desired.  If the ROPS/FOPS is removed or disassembled for transport or maintenance, the machine must still be able to be operated, in normal conditions, for limited travel to facilitate movement on or off aircrafts or in and out of maintenance facilities.  Reassembly must also be performed within manpower and time constraints of the deploying unit, with minimal use of time and manpower desired.  No disassembly or reassembly for air transport is desired for the same reason.

*4.1.1.2.  The Light, Type I/II Loaders, with ROPS/FOPS cab removed or collapsed and while still operational, must be capable of RORO transport by C-130 and C-17 aircraft (T).  Preparation time for air transport, or reassembly time after air transport, must be one hour or less by a unit (T), 30 minutes or less by two soldiers (O).  C-130 and C-17 air transport while fully assembled is desired (O). 

Rationale:  Army transformation requires Light Types I/II to be C-130/C-17 air transportable.  The Light, Type I Loaders support airborne units and require the capability of being delivered into the area of operation by tactical aircraft, within the manpower and time constraints of the deploying unit, with minimal use of time and manpower desired.  If the ROPS/FOPS is removed or disassembled for transport or maintenance, the machine must still be able to be operated, in normal conditions, for limited travel to facilitate movement on or off aircrafts or in and out of maintenance facilities.  Reassembly must also be performed within manpower and time constraints of the deploying unit, with minimal use of time and manpower desired.  No disassembly or reassembly for air transport is desired for the same reason.

*4.1.1.3.  The Light, Type I must be capable of disassembly into a LVAD configuration in one hour or less (T), 30 minutes or less (O) and air delivered by LVAD (T).  The capability to accomplish this requirement with the loader fully assembled is desired (O).  Light, Type I Loaders also must be capable of being delivered into combat slung externally by helicopter (CH-47D) in no more than two lifts (T), one lift (O). 

Rationale:  The Light, Type I Loader will be used by airborne and air assault units.  Equipment in these units are delivered by LVAD from a C-130 tactical aircraft and by helicopter, dictating the loader be capable of being air dropped as well as transported externally from a CH-47D helicopter.  The CH-47D will fly at an altitude of 4,000 feet while traveling at up to 30 nautical miles with loads not exceeding 16,450 lbs. in a lift.  Providing a single light loader that meets the LVAD and sling load requirements is a cost savings to the Army, still meets mission requirements and reduces the logistics and training burden on units. 

*4.1.1.4.  Light, Type I Loaders must be capable of self-loading onto the M172 trailer or equivalent successor trailers (maximum deck height of 39”); and meet worldwide transport requirements when loaded on the trailer with disassembly (T), or meet worldwide transport requirements without disassembly, collapsing or removal of the ROPS/FOPS cab (O).  All FOL vehicles shall be capable of self-loading onto the M870 or equivalent successor trailers (maximum deck height of 42 inches); and meet worldwide transport requirements when loaded on the trailer with disassembly (T), or meet worldwide transport requirements without disassembly, collapsing or removal of the ROPS/FOPS cab (O).  If disassembly, collapsing or removal of the cab is necessary, preparation time for trailer transport, or reassembly time after trailer transport, must be accomplished in one hour or less by a unit (T), 30 minutes or less by two soldiers (O).  Removal of the cab, if required, must be accomplished with equipment organic to the unit (T), use of BII only (O).

Rationale:  FOL will be transported on existing Army trailers over highways and primary and secondary roads worldwide.  Loading is accomplished by driving on and off of the trailer.  Current overall height and width restrictions for transport worldwide drive this requirement.  Availability of equipment for disassembly and reassembly is limited to equipment organic to the unit.  Use of BII makes disassembly and reassembly faster and more convenient.
4.1.2.  Operational Capabilities.
*4.1.2.1.  The Heavy Loaders must be capable of lifting, clearing and dumping loads into the M917 dump truck and PLS-EMM-DB (T).  It is desired that they be capable of lifting, clearing and dumping loads into the center of the EMM-DB (O). 

Rationale:  The Heavy Loaders will be fielded to units with the M917 dump truck (114” side board height) and PLS-EMM-DB (truck mounted 124" side board height and trailer mounted 112-inch side board height).  The loader bucket dump height must be capable of dumping its load into the bed of these trucks, without the loader causing damage to the side, top, or bed of the trucks being loaded.  The ability to dump in the center of the bed will maximize efficiency, by allowing the truck to be loaded to capacity from one side. 

*4.1.2.2.  The Light Loaders must be capable of lifting, clearing and dumping loads into M929 and FMTV 5-ton dump trucks (T).  It is desired that they be capable of lifting, clearing and dumping loads into the future FMTV 5-ton dump truck and the center of all 5-ton dump beds (O).  Clear and dump into M917 and PLS-EMM-DB (O).

Rationale:  Light Loaders will go to units that typically dump into trucks that have shorter height requirements such as the M929 (83-inch side board height), and the current FMTV 5-ton dump truck (80-inch side board height).  The loader bucket dump height must be capable of dumping its load into the bed of these trucks, without the loader causing damage to the side, top, or bed of the trucks being loaded.  It is desired that the light loaders be capable of lifting, clearing and dumping loads into the future FMTV 5-ton dump truck, which may have a height of up to 96 inches.  The ability to dump in the center of the bed will maximize efficiency, by allowing the truck to be loaded to capacity from one side.

 *4.1.2.3.  The Heavy, Type I Loader must be capable of operating in quarries to stockpile and lift blast rock, using a bucket with a heaped SAE rating of not less than 4.5 CY (T).  The Heavy, Type I Loader must also be capable of loading hoppers and bins of the Crushing, Screening, Washing Plant (CSWP) during quarry operations (T).

Rationale:  The Heavy, Type I Loader will work primarily in rock quarries loading blast rock and crushed rock into hoppers and aggregate bins.  The Heavy, Type I /II Loaders are basically the same machine with different buckets and tires required to work in the harsh environment of the quarry.  The shape of a rock bucket tends to reduce capacity but is optimal in the harsh environment.  The Heavy, Type I Loader will be fielded to units with the CSWP and must support those operations.

*4.1.2.4.  The Heavy, Type II Loader must perform wartime missions such as excavating, digging, loading, stripping, leveling, and stockpiling operations carrying a heaped SAE rating of not less than 5.0-CY (T).    

Rationale:  Units receiving the Heavy, Type II Loader have missions that require heavy-duty loading and lifting.  A loader of this size is compatible with existing equipment in these units such as the heavy dump truck.  With the large general-purpose bucket, heavy units will be able to reduce their production time and accomplish their mission in an efficient, timely manner.  The bucket capacity is sized to be compatible with dump trucks (e.g. the M917 20-ton dump in four bucket loads), found in the same units thus saving time per load and increasing productivity that could not be accomplished with a smaller bucket loader. 

*4.1.2.5.  The Light, Type I/II Loaders must perform wartime missions such as, excavating, digging, lifting/loading, stripping, leveling, stockpiling, and clamshell/ obstacle operations.  The loaders must have multipurpose/4-in-1 clamshell bucket with a heaped SAE rating of not less than 1.6 CY (T); 2.1 CY (O), Type I, and 2.5 CY (T), Type II.

Rationale:  A 1.6 CY (Type I) and 2.5-CY (Type II) multipurpose bucket capacity is sized to be compatible with dump trucks found in the same units thus saving time per load and increasing productivity.  The 4-in-1 bucket will give the loader versatility by allowing the operator to use the loader to pick up irregularly shaped objects, and to perform back-filling. 

 4.1.2.6.  The FOL Light, Type I/II will have the capability to accept additional front-end attachments (T).  All attachments that do not exceed the capability of the host loader will be interchangeable between Light, Type I/II (O).

Rationale:  The ability to accept additional attachments that are commercially available provides using units the option of increasing the capability of the loader to meet specific mission needs.  It is common in commercial practice to use attachments with Light loaders therefore making it a multi-functional piece of equipment.  The Light, Type I/II will be expected to perform a variety of missions and needs the capability to add and exchange attachments to meet this requirement. 

 4.1.2.7.  The FOL Light, Type I/II must have the capability to quickly connect/disconnect the bucket by one soldier without tools in five minutes (T), from inside the cab (O), to give units the capability of adding attachments, if desired.  When disconnecting the bucket, the FOL should not leak any fluids (O).

Rationale:  Units need to be able to quickly change attachments when required.  A quick coupler system or similar device will provide the capability change attachments on the loaders, giving units the versatility to interchange attachments such as forks without being burdensome.  This type of system will give units the ability to configure the loader and use attachments best suiting their needs, and ultimately eliminating requirement for multiple machines.  The ability to connect or disconnect the bucket or attachment quickly reduces mission time. 

 4.1.2.8.  The FOL Heavy, Type I/II must have the capability to quickly connect/disconnect the bucket by no more than two soldiers with tools organic to the unit in 30 minutes (T), from inside the cab (O), to give units the capability of adding attachments, if desired.  When disconnecting the bucket, the FOL should not leak any fluids (O).

Rationale:  Units need to be able to quickly change attachments when required.  A quick coupler system or similar device will provide the capability change attachments on the loaders, giving units the versatility to interchange attachments such as forks without being burdensome.  This type of system will give units the ability to configure the loader and use attachments best suiting their needs, and ultimately eliminating requirement for multiple machines.  The ability to connect or disconnect the bucket or attachment quickly reduces mission time. 

4.1.2.9.  The FOL Light Type I must have the capability to be reassembled in one 

hour (O), two hours (T), after a LVAD, by two soldiers.

Rationale: The ability to rapidly reassemble the Type I FOL is vital to the utility of the system and the ability to support airmobile and airborne operations. This function must be accomplished in a minimum amount of time with a minimum number of personnel to support rapid deployment force missions.

4.1.3.  Common Capability Requirements.

4.1.3.1.  The FOL must be capable of traveling safely at a speed of 20 miles per hour (mph) (T), 25 mph (O) on the first three road classifications as outlined in FM 5-33, Terrain Analysis, (all-weather, hard-surface, dual/divided highway; all-weather, hard-surface highway; and all-weather, loose-surface highway) (T).  The loader must also be capable of operation on rough, soft, unimproved ground and the last two road classifications as outlined in FM 5-33, Terrain Analysis, (loose-surface highway; car track) at reduced speeds safe to the operator (T).  It is desirable that FOL vehicles be road legal (O).
Rationale:  There will be scenarios when the loader will be expected to self deploy/travel without the need for a trailer in order to support missions within a 50-kilometer radius.  The loader will be subject to traveling across a wide variety of terrain (as outlined in FM 5-33) such as surfaced roads, sand, rock, mud, and snow, which may cause the operator to reduce his speed for safe operations.  The Heavy, Type I Loaders will be operating in quarries, thus moving over blast rock with sharp edges.  

4.1.3.2.  The FOL must be equipped with a ROPS and a FOPS (T). 

Rationale:  The nature of the work environment and lifting/loading operation demands operator protection from falling objects.  A ROPS is required to protect the operator in case of vehicle rollover.

4.1.3.3.  The FOL must be equipped with an automatic ride control system, to make the loaders ride safer and smoother for the operator (T).  

Rationale:  The FOL is required to self deploy in order to support missions with in a 50-kilometer radius at speeds up to 20 -25 mph.  Traveling long distance at these speeds would expose the operator to uncomfortable ride conditions of a vehicle designed for low speed operations.  Based on recent market survey results, this is a standard commercial option on loaders that can improve the operator’s ability to perform his mission by giving him better control of his equipment when traveling at high speeds and while carrying a load without the fear of tipping over, thus improving cycle load-time and reducing operator fatigue.  The ride control will give the operator a smoother, more comfortable ride while traveling, by eliminating the constant bumpiness caused by large tires and heavy loads thus decreasing the possibility of a tip over or loss of material.

4.1.3.4.  The Light, Type II and all Heavy Loaders must have a climate-controlled cab design (T); it is desired for Light Type I vehicles without sacrificing the LVAD/sling load capability  (O). 

Rationale:  Operators normally work 8- to 10-hour shifts.  A climate-controlled cab will aid the soldier during their shift, by providing them with fresh, heated or cooled air so they may sustain themselves longer during hot, clammy, dusty, and/or cold conditions.  The Light, Type I Airborne/Air Assault Loaders have unique transportability requirements that may make it necessary to trade-off a climate controlled cab. 

4.1.3.5.  The FOL must be equipped with an automatic boom return to carry, height kick-out (T), and bucket return to dig position (O).

Rationale:  The feature will aid the operator by taking the guesswork out of the position of the boom and bucket.  This increases productivity (particularly for the inexperienced operator) while avoiding any damage to the equipment or bucket due to the operators letting the bucket slam into the equipment or the ground.

4.1.3.6.  The FOL must be capable of operating in hot and basic climatic regions (+120 degrees Fahrenheit (F) to -25 degrees F) (T), with operation in cold (to -40 degrees F) desired (O); and be capable of starting in hot, basic and cold climate regions (+120 degrees F to -40 degrees F) as defined by Army Regulation (AR) 70-38 (T).  An arctic cold weather starting aid kit is allowable for starting and operating in cold climate regions from –25 degrees to –40degrees F for those vehicles destined to a unit in arctic areas (T). 

Rationale:  The FOL will operate during worldwide deployments per the OMS/MP.  Minus forty degrees F is the lowest starting/operating temperature for Army commercial adapted construction equipment in Theater and Corps support areas.  A cold weather kit for cold, -40( F is an acceptable option.  According to the OMS/MP only about 5% of the FOL fleet will be deployed in a cold environment.

4.1.3.7.  All FOL vehicles shall be transportable by rail or marine vessels with disassembly in one hour or less using equipment organic to the unit (T).  All FOL vehicles should be transportable by rail or marine vessels without disassembly (O). 

Rationale:  The loaders must be able to deploy anywhere in the world on rail or marine vessels.  

4.1.3.8.  The Type FOL shall have a 24-volt negative ground electrical system (T), with an externally mounted NATO electrical slave cable receptacle (O).

Rationale:  A 24-volt system with a NATO slave receptacle would provide for interoperability with other Army vehicles and equipment.   

4.1.3.9.  The Type FOL will be equipped with a black out system mounted externally on the vehicle.

Rationale: To aid in nighttime movement.

4.1.4.  Attachments.

4.1.4.1.  Forklift Attachment Light Type I:  A 4,000 lbs. forklift attachment (T), 6,000 lbs. capacity (O) is required for loading, unloading, and lifting operations with the Light, Type I Loader. 

Rationale:  Engineer units use the forklift at construction and maintenance sites.  Typical operations include lifting and loading of palletized loads, such as ammo, rations, maintenance parts, supplies thus saving the units time by utilizing their internal assets.  The Light, Type I Loaders will need to be equipped with an attachment device, giving them the means to connect forks or additional attachments.  The lift capacity weight reflects the commercial standard for loaders of this size.
4.1.4.2.  Forklift Attachment Light, Type II:  A 6,000-pound forklift attachment (T), 8,000 pounds capacity (O) is required for loading, unloading, and lifting operations with the Light, Type II Loader. 

Rationale:  Engineer units use the forklift at construction and maintenance sites.  Typical operations include lifting and loading of palletized loads, such as ammo, rations, maintenance parts, supplies thus saving the units time by utilizing their internal assets.  The Light, Type II Loaders will need to be equipped with an attachment device, giving them the means to connect forks or additional attachments.  The lift capacity weight reflects the commercial standard for a loader of this size.
4.1.4.3.  Forklift Attachment Heavy, Type I:  A 10,000-pound forklift attachment (T), 13,000 pounds capacity (O) is required for loading, unloading, and lifting operations with the Heavy, Type I Loader.  The capability of the Heavy, Type II Loader to accept/operate a forklift attachment should a unit wish to purchase one, is desirable (O). 

Rationale:  Engineer quarry units use the forklift in quarry operations to move and set up equipment on site.  Typical operations include lifting and loading of palletized loads/ quarry equipment, such as, maintenance parts, supplies, thus saving the units times by utilizing their internal assets.  The Heavy, Type I Loaders will need to be equipped with an attachment device, giving them the means to connect forks or additional attachments. The lift capacity weight reflects the commercial standard for a loader of this size.  Some units may desire forklift attachments for their Heavy, Type II Loaders.
4.1.4.4.  Reliability and Maintainability (R&M).  The user accepts the R&M inherent in the commercial version of the FOL.  Any stipulated modifications made to the commercial version to achieve the military version will be implemented to minimize adverse impacts to the R&M of the military version.  R&M data is normally obtained from the manufacturer to aide with parts provisioning after source selection. The Provisioning Master Record will be established after contract award. 

Rationale:  The FOL will be used in a similar manner and in a similar environment as that of the commercial version of the system.  Similar loaders are currently being used by the military, and the R&M characteristics of the existing military equipment have been considered adequate over its life.  Procuring available Non-Developmental Item (NDI) or COTS equipment saves resources and leverages commercial world practices and processes that generally produce highly reliable systems.  The R&M of the FOL is largely derived from established commercial practices and documented in company reliability, maintainability, quality, logistics, and safety programs.  Evidence of proper implementation and use of standard commercial practices with regard to these areas will be sufficient to prove that a particular vendor’s commercial equipment is comparable to the reliability available in the general marketplace.  Any significant differences between the commercial and military versions that may be required must not have a significant negative effect on the R&M, safety, or logistics of the military version.  Since the FOL is being procured as a NDI/COTS buy, its design and R&M characteristics are considered largely fixed, with little to no opportunity to influence/impact them thru design changes and/or a formal R&M testing program.  Maximum commonality with commercial systems also facilitates worldwide supportability and minimizes the risk of inserting a design feature that may create undesirable reliability, training or logistics supportability impacts.  

4.1.4.5.  Preplanned Product Improvement (P3I).  The Heavy, Type I/II Loaders will be a part of the Army's inventory for the next 15 years or more.  To provide maximum operational flexibility and utility for commanders, in support of future missions, it is highly desired that Heavy, Type I/II vehicles be capable of adding/removing with tools organic to the unit and operating/utilizing the following attachments/devices:

4.1.4.5.1.  An attachment with compaction capability (e.g., a roller) with little or no modification required (O).

4.1.4.5.2.  A scraper attachment, either pushed or towed, with a 5-CY capacity (T), 8 CY (O).

4.1.4.5.3.  A backhoe attachment with a 3/4-CY bucket, with little or no modification required (O).

4.1.4.5.4.  For the Heavy, Type II Loader only:  a sweeper attachment, with little or no modification required, operating at a sweeper angle up to 30 degrees, with a straight width of 106 - 118 inches (O).  

 Rationale:  The Heavy, Type I/II Loaders will be a part of the Army's inventory for the next 15 years or more.  Without knowing exactly what mission requirements and force structure changes will occur in the future, we need to plan ahead for flexible, multi-functional capabilities that make the system adaptable to future needs.  Some of the near term needs include the sweeper attachment, which is desired to replace the towed sweeper in Headquarters, Support Company (HSC), Combat Heavy Engineer Battalions and CSC units.  The current width of the towed sweeper is 106 inches.  Commercially available sweepers are typically at least 118 inches wide. There are future needs envisioned for compaction, backhoe and scraper attachments.

4.2.  Information Exchange Requirements (IER).  The FOL has no top-level IER.

Rationale:  Information exchanges are internal to the using unit.
4.3.  Logistics and Readiness. 

4.3.1.  The operator’s Preventive Maintenance Checks and Services (PMCS) on the FOL should not exceed 30 minutes and should not require new or unique tools or test equipment (T).

4.3.2.  The FOL will only use Standard Military Fuels and Lubricants (T).

4.3.3.  The FOL will have easy access to check points and components for repair (T).

4.3.4.  The FOL shall use Electronic Technical Manuals (ETMs) for all -20 level and above maintenance tasks (T).

Rationale:  To comply with Department of the Army (DA)/Department of Defense (DoD) guidance.

4.4.  Environment, Safety, and Occupational Health (ESOH) and Other System Characteristics.
4.4.1.  Survivability
4.4.1.1.  Conventional Weapons Threat.  The primary threat to the FOL consists of conventional weapons (direct and indirect fires) that may be employed against friendly forces.  Although this risk is relatively low, it is desired that the FOL be hardened to provide as much survivability to shrapnel as possible (O).  The battlefield signature of the FOL should be minimized to the extent possible, by utilizing things such as camouflage paint (near-infrared and/or visual) on its exterior components (T).

Rationale:  The FOL critical components should be hardened against shrapnel to the extent it is feasible and cost effective to do so.  This protection should not adversely impact operator visibility, transportability, or exceed 5% of the unit cost of the vehicle.  It should also be designed to the extent feasible and cost effective to be difficult to detect, within the same constraints just listed, in order to operate successfully on the future battlefield.

4.4.1.2.  Initial Nuclear Weapons Effects Threat.  The FOL is essential to mission accomplishment; however operation High-Altitude Electromagnetic Pulse (HEMP) survivability is only required for powered down systems in shipping, storage, and staging deployment configurations, resulting in a operational ready system (T).  If operating, the FOL must be capable of recycling power to restore operations following a HEMP event, with allowance that any parts required to make the system operational can be stored on board in the event of a deployment and capable of replacement within 12 hours (O).  HEMP survivability is desired without mitigations (O).

Rationale:  It is often not cost effective or feasible to procure commercial construction equipment capable of surviving a HEMP event.  To expend scarce funding to make every construction system capable of meeting this requirement would result in a significant adverse impact on the modernization of the Army’s entire construction equipment fleet, and preclude the Army from reaping the high reliability and cost savings associated with buying commercial construction equipment.  It is nonetheless highly desired that the FOL remain operationally effective after exposure to HEMP, to maintain its usefulness after a potential HEMP event on the future battlefield.  If some parts need replacement to meet this requirement, and can be added to units ASL for deployment, a storage location on the vehicle should be provided.  An acceptable down time for the vehicle to replace these parts is 12 hours.  
4.4.1.3.  NBCC Threat.  The FOL must be capable of operating in a Nuclear, Biological, and Chemical (NBC) contaminated environment, and requires NBCC and decontamination survivability (T).  The FOL must allow operation by personnel in full protective ensemble (MOPP level IV) (T).  The FOL should be capable of being decontaminated to negligible risk levels, with minimum replacement of exposed components (O).  For operator protection, a cab overpressure system is desired for any loader that does not have a removable cab (O).

Rationale:  The FOL must have the above capabilities to operate and be useful in the potential NBC environment of the future battlefield.
4.4.1.4.  Electromagnetic Environmental Effects (E3) Threat.  Any E3 risks will be identified and must be formally accepted by the user (T). The FOL should be hardened to the maximum extent practical to reduce the effects of all expected threat-generated E3, e.g., Electromagnetic Radiation, Electronic Counter Countermeasures, etc. (O).  

Rationale:  It is often not cost effective or feasible to procure commercial construction equipment capable of surviving all E3 events.  To expend scarce funding to make every construction system capable of meeting this requirement would result in a significant adverse impact on the modernization of the Army’s entire construction equipment fleet, and preclude the Army from reaping the high reliability and cost savings associated with buying commercial construction equipment.  It is nonetheless highly desired that the FOL be hardened and remain operationally effective after exposure to E3, to maintain its usefulness after a potential exposure to E3 on the future battlefield.  Regardless, the user must be provided and formally accept any E3 risks associated with the system prior to fielding. 

4.4.1.5.  Natural Environment Threat.  The FOL must be hardened against the natural environmental conditions and effects it may be exposed to (e.g. rain, snow, sleet, dust, lightning, etc.) to the maximum extent practical (T).  The FOL must be capable of being transported and employed in hot and basic climatic conditions (T), cold conditions with arctic kit (O), and in all terrain conditions in which construction operations are conducted (T).

Rationale.  The FOL must be capable of transport, employment and operation in the above environments to be effective on the future battlefield.
4.4.1.6.  Interoperability, Standardization and Compatibility.  The FOL must be interoperable/compatible with the standard Army heavy construction equipment transport trailer (e.g. the M870/ M172 or follow-on) and standard Army prime movers (e.g., FMTV, M916 series/M920 trucks or follow-on).

Rationale:  Compatibility with other tactical systems is needed to ensure that the commander has the ability to address real time mission demands without having to consider how his assets will adversely impact each other's ability to support the mission. 
4.4.1.7.  The weapon storage rack must be inside the cab (T).  A place for the operator to stow his LBE along with a place for his MOPP gear on board is required (T), inside cab (O). 

Rationale:  The FOL cabs must be equipped with a place to store the operator’s weapon. The vehicle must also have storage for LBE and NBC gear should a need arise for it’s use inside the cab for easy access.

5.  Program Support.  The FOL will be supported logistically by military personnel supplemented, as required, by contractor logistic support using the most cost-effective support system/method available.  The supportability analysis process will be used to determine and define detailed logistics support, personnel tasks, and skills required for the operation, maintenance, and support for the system.  A System Support Package (SSP) will be validated prior to fielding.  The FOL will be fielded using the Total Package Fielding concept. A Logistics Demonstration will be conducted to verify and refine the support strategy for the military peculiar portion of the FOL.  Support objectives for Initial Operational Capability (IOC) will be full organic support.  
5.1.   Maintenance Planning.

5.1.1.  There will be no change required in the Army's existing maintenance structure for FOL.  Maintenance support will be provided by the existing maintenance support structure of the designated using units.  

5.1.2.  The maintenance concept will allow the FOL to be supported by the Army maintenance system as specified in AR 750-1, Army Materiel Maintenance Policy.  Records required to control and manage maintenance of the FOL will be in accordance with (IAW) The Army Maintenance Management System (TAMMS) as specified in DA Pamphlet 738-750.  The design will ensure maintenance and repair can be performed using common tools in a field environment to the maximum extent possible. Any unique tools required to maintain or repair the FOL will be provided with the equipment and identified in the Maintenance Allocation Chart (MAC) that will be included in the system's TMs.  No unusual mechanical skills shall be required for maintenance or repair at any echelon. Levels of repair for the FOL will be specified in the MAC.  Unit level maintenance is conducted at non-divisional engineer battalion level and below.  The engineer unit’s organic direct support maintenance section will conduct Support maintenance.  Additional maintenance support is or may be--

· Provided by General Support Maintenance

· Supplemented by using commercial support at user expense  

5.1.3.  The FOL must be maintainable and supportable in military user units through deployable military maintenance structures.  An operator’s TM for operator procedures will be developed as well as ETMs for the maintainer.  PMCS will be defined in the system’s manuals.  COTS manuals with supplementation may be used if deemed adequate and beneficial to the Army.  These COTS manuals will meet requirements as outlined in Military Handbook -1221, DoD Handbook for Evaluation of COTS manuals and are fully verified per AR 25-30. Standard Department of the Army TMs will be developed if commercial manuals are inadequate or not available.  Validation/verification of all supplementation to commercial manuals or TMs is required prior to fielding.

5.2.  Support Equipment.  Maximum utilization will be made of existing TO&E tools, Test, Measurement, and Diagnostic Equipment such as the MSD system, and other organic support equipment unless it is beneficial to the government.  If applicable, system unique special tools will be minimized.  Commercial operator’s, maintenance, and repair parts manuals with supplemented data will be used when deemed beneficial to the government.  Supplemental data will include MAC, PMCS, and information for the required attachments.  If commercial manuals are used they must meet the requirements outlined in AR 750-2.  On board and intrusive diagnostics must be clearly defined throughout the Loader TMs.  TMs will be in an electronic format (ETMs) and paper format. 

5.3.  Command, Control, Communications, Computers, and Intelligence C4I/Standardization, Interoperability and Commonality.
5.3.1.  The FOL has no unique C4I requirements.  The FOL will be interoperable, standardized, and compatible with other systems within the Army and DoD inventory, NATO forces, and other allied forces that possess similar systems, including lifting and transport equipment.  No impact to current/planned C4I infrastructure, including methodology for assessment is expected.  The using unit will receive or send C4I information through current or emerging communication support channels.  

5.3.2.  No data and data fusion requirements (data, voice, and video), computer network support, and anti-jam requirements exist for the FOL.  

5.3.3.  The FOL requirements for airlift support must be developed in concert with the US Air Force to ensure that the proposed system meets aircraft certification requirements.  Joint interest may be applicable and may exist with organizations such as Federal Emergency Management Agency, United States Navy, US Marine Corps, and the US State Department.  

5.3.4.  The FOL will use standard military fuel, oils, and lubricants, NATO slave receptacles, blackout lights, and tie downs (T).  The military Fuel Standardization Policy dictates that all military systems must have engines/power units that use diesel/JP 8 fuel to support “Single Fuel on the Battlefield”.  The capability to use standard military packaged, petroleum products is required to ensure their availability on the battlefield when these products are required to perform PMCS.  

5.4.  Computer Resources.  It is envisioned that the MSD will be used to support FOL maintenance.

5.5.  Human Systems Integration/Manpower and Personnel Integration (MANPRINT).  AR 602-2, “Manpower and Personnel Integration (MANPRINT) in the System Acquisition Process”, dated 7 October 1994, standards or comparable commercial safety and human engineering design features are needed to maximize operator alertness, visibility, effectiveness, and safety and minimize health hazards for the FOL.

5.5.1.  Manpower.  There will not be an increase in manpower requirements to employ and support the FOL.  

5.5.2.  Personnel.  Introduction of this system into engineer units will not require any increase in physical, sensory, or mental abilities of the personnel who are responsible for its operation, maintenance or support.  There will be no change in the MOS requirements to employ and support the FOL.  The FOL will be operated by MOS 62E and maintained by MOS 62B soldiers. 
5.6.  Training.  Resource Requirements for Training Development.  Training development will follow the Systems Approach to Training (SAT) process IAW US Army Training and Doctrine Command (TRADOC) Regulation 350-70.  The SAT process includes Analysis, Design, Development of New Equipment Training (NET) packages, Doctrine and Tactics Training packages, Institutional Training Packages, leave behind or Sustainment Training packages, and the Training Aids, Devices, Simulations, and Simulators (TADSS), which constitutes the System Training Package (STP).  The materiel developer resources Warfighter Modernization (WARMOD)/Army Modernization Training, acquires the system Training Support Plan (TSP), and executes NET IAW the approved System Training Plan (STRAP) and ORD.  The STRAP was approved in July 2001and is currently being revised to reflect the Light, Type II Loader that will be used at the institution to train the operators and maintainers.  The materiel developer will ensure the system TSP is validated by the proponent training developer and available not later than the First Unit Equipped date.  

5.6.1.  WARMOD XXI Training. NET will be given to the gaining units and affected TRADOC schools and will use the “train the trainer” method of instruction.  The Material Developer shall plan, program, and budget NET for each type of loader including all attachments, and will demonstrate proper use of all BII, Operator and Crew Equipment, Additional Authorized List, and ETM.  NET will maximize the use of CD-ROM-based training packages.  These leave-behind NET packages will address safety, operator and maintainer training, from Skill Levels 10 through 30 maintenance training, to include sustainment training for all levels (both Active Component and Reserve Component).  Before the start of each class, instructor and student guides will be provided to each student.  These guides will be in narrative format to provide all information required to proliferate sustainment and instructional training.  The military and civilian personnel attending NET will be selected by the gaining unit and should be serving in positions that require loader skills and knowledge's, be retainable for not less than 12 months, and should be properly licensed and currently proficient on the current loader family. 

5.6.2.  FOL operators and maintainers training (62E10/62B10) will be integrated into existing Programs of Instructions for institutional training.  Engineer Officers will receive capabilities and employment training.  Warrant Officers 919A basic and advanced courses and MOS 62B30, the Basic Noncommissioned Officers Course, will receive training on major components not already in the Army inventory.  System training support material, consisting of technical documentation, existing training materials, training literature, publications, and other training materials including training devices must be available for testing, the logistics demonstration and for fielding with the system.  TMs will be IAW Army standards.  FMs will be updated as appropriate for the FOL.

5.6.3.  Individual Training.  Key personnel will perform all unit sustainment training for MOS 62E and 62B.  Unit members will receive the training necessary to attain proficiency in all critical tasks required to accomplish the unit mission.  This will include operation, maintenance, and supervisor tasks.  Unit commanders are responsible to provide the training guidance, time, and resources for individuals to maintain the level of proficiency required by the appropriate STP.

5.6.4. Collective Training.  The NET support materials will provide a base line for the development of unit-level collective training.  Soldiers will use the training material and the TO&E authorized loaders to sustain proficiency during unit training.  The unit will train their soldiers in unit employment according to its Mission Essential Task List.  Leaders at all levels--platoon, company, battalion, and brigade--are responsible to ensure unit proficiency and sustainment is maintained.  Collective training will be conducted and evaluated IAW with the NET package and Combined Arms Training Strategy strategy as guidance for training plans. 

5.6.5.  TADSS.   The actual FOL equipment will be used as the TADSS, unless a TADSS analysis determines another solution.  The US Army Engineer School (USAES) at Fort Leonard Wood, Missouri, requires the following systems to train operators and maintainers. 

5.6.5.1.  62E10 course requires (22) Light, Type II Loaders.

5.6.5.2.  62B10 course requires (5) Light, Type II Loaders.

5.6.5.3.  62B30 BNCOC, 919A courses require (1) Light, Type II Loader.

5.6.5.4.  Constructive.  The Material Developer will fund a representation of the value added by this system in constructive simulation as specified in the STRAP.

5.6.6.  Human Factors Engineering.  The FOL controls, displays, symbology, and operating procedures will promote smooth, expeditious, and error free system operation. The FOL shall be operated by the 5th to 95th percentile male and female soldiers while wearing body armor, cold weather, inclement weather, or MOPP IV protective clothing.  Design, to include controls, displays, hand/eye coordination, diagnostic test equipment, connections and required procedures, will minimize human performance errors and workload (physical, cognitive, attention-wise) requirements.  Ergonomic features for operators and maintainers must meet applicable commercial or SAE standards.  The FOL shall be safely and effectively operable and maintainable IAW the recommended practices defined in SAE J833 by soldiers dressed in environmental protective clothing (i.e., Artic and MOPP IV).

5.6.7.  System Safety/Health Hazard Assessment.  The FOL must comply with all applicable commercial or military safety and health hazard standards.  The FOL must meet all industry and government requirements and design practices to ensure the system optimizes safety during storage; ground, air, and sea transport; air drop; sling loading; maintenance; operation; ground guiding; and disposal.  The FOL will have a ROPS/FOPS.  The FOL shall not present health hazards associated with mechanical forces or pressures, toxic substances, ionizing or nor-ionizing radiation, or other emissions.  Particular emphasis will be placed on minimizing the risks of vibration, radio frequency exposure, visual strain, noise, brake/hydraulic failure, rollover, falling objects, injury from sharp protrusions, fire exhaust fumes, weather, and operator stress and fatigue.  All Safety and Health hazards to operators, maintainers or support personnel will be identified and eliminated or reduced to a level acceptable to the US Army through personnel protection methods and procedures as prescribed by appropriate health hazard criteria requirements. 

5.6.8.  Environmental Quality. The user of the FOL shall have the ability to train, operate, maintain, and dispose of the system in full compliance with existing applicable U.S, foreign, and international environmental quality policies, statutes, laws, and regulations. The design, production, operation, maintenance, and disposal of the system shall eliminate, or minimize to the greatest extent possible adverse environmental quality impacts. The FOL shall not require use of ozone depleting chemicals during any phase of its life cycle.

5.6.9.  Soldier Survivability.  The FOL operations, maintenance, and support requirements will not increase the risk to associated personnel related to detection or the likelihood of targeting or attack.

5.7.  Other Logistical and  Facilities Considerations.  The System Support Package (SSP) will be evaluated during logistics demonstration, and scheduled technical and user training.  The FOL will be fielded using a total package concept and will be supported using National Stock Number assignment of parts and commercial/Army TMs. 
5.7.1.  Facility and Shelter Requirements.  The FOL will be compatible with existing repair facilities.  Major sub-components (i.e., transmission, engine, axles, hydraulic cylinders) shall be capable of being lifted by current overhead lift equipment and shall not be a burden on current facilities or the logistics community. 

5.7.2.  Special Packaging, Handling, Storage, and Transportation Requirements.  Packaging, handling, storage, and transportation must meet standard Army requirements and require no special, environmentally hazardous materials or procedures.

5.7.3.  Data Requirements.  No unique data requirements have been identified.

5.7.4.  Publications.  The systems publications will include both hard copy TMs and ETM's.  Technical publications should be developed IAW appropriate DoD standards.  All publications (both DA and commercial, as applicable) that are required to support the equipment must be available when the FOL system is fielded.

5.8.  Transportation and Basing.  Strategic and tactical mobility are critical design factors for the FOL.  The FOL will be deployed worldwide in locations and situations across the operational continuum.  The FOL must be transportable by air, highway, rail, and marine modes.  The FOL with ROPS/FOPS removed or collapsible shall be operational and capable of being loaded (Light, Type I) and rigged for LVAD from a C-130 aircraft, be air transported by C-130/ C-17 and be sling load transported externally by CH47D.  Light, Type II Loaders shall be air transportable by C-130,  C-5, and C-17.  Heavy, Type I/II Loaders shall be air transportable by C-5/C-17.  The FOL must be transportable on vessels/ships. 

5.9.  Geospatial Information and Services.   Standardization with the National Geospatial-Intelligence Agency is not required and there is no requirement for cartographic materials, digital topographic data, or geodetic data at this time. 
5.10.  Natural Environmental Support.  The FOL will meet all environmental requirements for operating in worldwide areas, plus meet Continental United States emissions standards. 

 6.  Force Structure.  The FOLs will be used in Army units in support of division, corps, and theater Army missions.  This table reflects the force structure from the most current Total Army Analysis (TAA) at the time of preparation (TAA09). An estimated Authorized Acquisition Objective  based on current information is 73 Light, Type I Loaders; 480 Light, Type II Loaders; 52 Heavy, Type I Loaders; and 200 Heavy, Type II Loaders.  Distribution of the FOL will be IAW the following fielding tables:
Table 6.1.  LIGHT TYPE I ABN/ASSLT 1.6 CY Multipurpose Bucket
	SRC
	UNIT
	QTY UNITS
	QTY 
	TOTAL

	05026L000
	HHC En Bn Abn Div
	1
	3
	3

	05443L100
	En Co, Lt Equip Abn
	1
	6
	6

	05443L200
	En Co, Lt Equip
	4
	6
	24

	05447L100
	En Co En Cbt En ABN
	6
	3
	18

	05447L200
	En Co En Bn Corps Lt
	6
	3
	18

	05216L000
	HHC En Bn Air Assault
	1
	1
	1

	07035L
	Engr Plt, 1/508 INF (SETAF)
	1
	3
	3

	TOTAL 
	
	
	
	73


Table 6.2. LIGHT TYPE II 2.5 CY Multipurpose Bucket

	 SRC
	UNIT
	QTY UNITS
	QTY 2.5 YD
	TOTAL

	05113L-000
	En Co, ACR
	2
	1
	2

	05143L-000
	En Co, Hvy Sep Bn
	1
	1
	1

	05153L-000
	En Co SEP Inf Bde
	10
	2
	20

	05156L-000
	HHC EN BN LID
	3
	6
	18

	05413L-000
	En Co, Constr SPT
	11
	1
	11

	05417L-000
	En Co, Cbt Hvy Bn
	123
	2
	246

	05427L-000
	En Cbt Co, Corps, WHL
	30
	2
	60

	05463L-100
	En Co, MDM Girder Brg
	0
	1
	0

	05463L-200
	EN Co, Panel
	1
	1
	1

	05473L-100
	En Co, Multi Role Brg
	20
	1
	20

	05603L
	Port Opening Co
	4
	3
	12

	42007L-100
	S & S Co, SPT Bn, Hvy Div
	13
	2
	26

	42007L-200
	S &S Co, SPT Bn H/L
	3
	1
	3

	42007L-300
	S & S CO, SPT Bn, ID
	2
	1
	2

	42084L-000
	S&T Co, SPT Bn Hvy Bde
	9
	1
	9

	63886A-000
	HSC, SPT BN AVN HYV DIV
	6
	1
	6

	
	Pre-positioned (PREPO)
	
	
	

	05603L
	Port Opening Co
	1
	3
	3

	05417L-000
	Eng Co, Cbt Hvy Bn
	3
	2
	6

	
	AWR4-Korea
	1
	4
	4

	42007L100
	S&S Co, SPT Bn, Hvy Div
	1
	2
	2

	
	OTHER
	
	
	

	
	USAES
	1
	28
	28

	TOTAL
	
	
	
	480


Table 6.3. HEAVY TYPE I  4.5-CY Rock Bucket

	SRC
	UNIT
	QTY UNITS
	QTY 4.5 YD
	TOTAL

	05413L
	En Co, Constr Spt
	11
	3
	33

	05520LC
	Quarry TM 
	16
	1
	16

	
	OTHER
	
	
	

	
	USAES
	1
	3
	3

	TOTAL 
	REQUIREMENTS
	
	
	52


Table 6.4. HEAVY TYPE II  5.0 CY General Purpose Bucket

	SRC
	UNIT
	QTY UNITS
	QTY 5 YD
	TOTAL

	05413L
	En Co, Constr Spt
	11
	2
	22

	05416L
	HSC, Cbt Hvy Bn
	41
	2
	82

	05423L
	En Co CSE
	26
	3
	78

	
	PREPO
	
	
	

	05416L
	HSC, Cbt Hvy Bn
	1
	3
	3

	05423L
	En Co CSE
	1
	3
	3

	
	AWR4-Korea
	1
	2
	2

	
	OTHER
	
	
	

	
	USAES
	1
	2
	2

	
	NTC
	1
	3
	3

	
	WAR RESERVE 
	1
	5
	5

	TOTAL 
	REQUIREMENTS
	
	
	200


6.1.  Basis of Issue Plan for the Forklift Attachments
Table 6.5. LIGHT, TYPE I ABN/ASSLT 1.6-CY Multipurpose Bucket

	SRC
	UNIT
	QTY UNITS
	QTY 
	TOTAL
	FL

Attachments per Unit

	05026L000
	HHC En Bn Abn Div
	1
	3
	3
	1

	05443L100
	En Co, Lt Equip Abn
	1
	6
	6
	2

	05443L200
	En Co, Lt Equip
	4
	6
	24
	4

	05447L100
	En Co En Cbt En ABN
	6
	3
	18
	6

	05447L200
	En Co En Bn Corps Lt
	6
	3
	18
	6

	05216L000
	HHC En Bn Air Assault
	1
	1
	1
	1

	07035L
	Engr Plt, 1/508 INF SETAF)
	1
	3
	3
	1

	TOTAL 
	
	
	
	73
	21


Table 6.6. LIGHT, TYPE II 2.5-CY Multipurpose Bucket

	SRC
	UNIT
	QTY UNITS
	QTY 2.5 YD
	TOTAL
	FL Attachments per Unit

	05113L-000
	En Co, ACR
	2
	1
	2
	2

	05143L-000
	En Co, Hvy Sep Bn
	1
	1
	1
	1

	05153L-000
	En Co SEP Inf Bde
	10
	2
	20
	10

	05156L-000
	HHC EN BN LID
	3
	6
	18
	6

	05413L-000
	En Co, Constr SPT
	11
	1
	11
	11

	05417L-000
	En Co, Cbt Hvy Bn
	123
	2
	246
	123

	05427L-000
	En Cbt Co, Corps, WHL
	30
	2
	60
	30

	05463L-200
	EN Co, Panel
	1
	1
	1
	1

	05473L-100
	En Co, Multi Role Brg
	20
	1
	20
	20

	05603L
	Port Opening Co
	4
	3
	12
	4

	42007L-100
	S & S Co, SPT Bn, Hvy Div
	13
	2
	26
	13

	42007L-200
	S &S Co, SPT Bn H/L
	3
	1
	3
	3

	42007L-300
	S & S CO, SPT Bn, ID
	2
	1
	2
	2

	42084L-000
	S&T Co, SPT Bn Hvy Bde
	9
	1
	9
	9

	63886A-000
	HSC, SPT BN AVN HYV DIV
	6
	1
	6
	6

	
	PREPO
	
	
	
	

	05603L
	Port Opening Co
	1
	3
	3
	1

	05417L-000
	Eng Co, Cbt Hvy Bn
	3
	2
	6
	3

	42007L-100
	S & S Co, SPT Bn, Hvy Div
	1
	2
	2
	1

	
	AWR4-Korea
	1
	4
	4
	1

	OTHER
	USAES
	1
	28
	28
	9

	TOTAL
	
	
	
	480
	256


Table 6.7. HEAVY TYPE I  4.5-CY Rock Bucket

	SRC
	UNIT
	QTY UNITS
	QTY 4.5 YD
	TOTAL
	FL Attachments per Unit

	05413L
	En Co, Constr Spt
	11
	3
	33
	11

	05520LC
	Quarry TM 
	16
	1
	16
	16

	
	OTHER
	
	
	
	

	
	USAES
	1
	3
	3
	1

	TOTAL 
	REQUIREMENTS
	
	
	52
	28


7.  Schedule.

7.1.  Initial Operational Capability (IOC).  IOC will be attained when the following criteria are met:

7.1.1.  The unit scheduled to receive the FOL has received at least one vehicle, the vehicle is ready for deployment, is safe to operate, and unit personnel have received operational and maintenance training.

7.1.2.  The systems are logistically supportable. 

7.1.3.  An objective date for IOC is Fiscal Year (FY) 2006.

 7.1.4.  The FOL systems will be delivered to the institutional training base in time for the schools to provide MOS training to soldiers not later than one year after the first unit is equipped.  The schedule for fielding must acknowledge the need for early fielding of the FOL to the training base, to provide trained replacements to the gaining units.  
7.2.  Full Operational Capability (FOC).  FOC will occur when the first unit designated to receive the FOL has received all vehicles they are scheduled to receive, they are safe to operate, have received NET training (operator and maintenance training), received TMs and adequate spare and repair parts are available.

8.  Program Affordability.  DA has recognized this requirement and is funding this re-procurement in the Program Objective Memorandum (POM).  Currently, the vehicles are listed in the POM under Construction Equipment, Loaders Specification Serial Number (SSN) R04500.  Specifically SSN M06401 and M06403 (Light, Type I and II Loaders), formerly the 2.5-CY bucket loader; and SSN R03901 and R03902 (Heavy, Type I and II Loaders) formerly the 4.5-CY and 5.0-CY Loader.  

8.1.  In FY02 dollars, the Objective (O) cost for the Light, Type I Loaders will be $85,000 and the Threshold (T) $95,000.  In FY02 dollars, the Objective (O) cost for the Light, Type II Loaders will be $125,000 and the Threshold (T) $140,000.  In FY02 dollars, the Objective (O) cost for the Heavy Loaders (both Type I and II) will be $200,000 and the Threshold (T) $230,000.  The objective costs were arrived at through using Market Survey information and averaging out the various prices assuming a 30% discount from list prices. Adding an allowance for the higher-priced vehicles arrived at Threshold (T) costs.  

8.2.  There is no other cost data available as most of the fielded scoop loader fleet’s spare and repair parts are managed by Defense Logistics Agency and are not reportable items.  No data on parts consumption exists to use in estimating life-cycle costs.  To determine the life-cycle costs, preliminary market data provided by numerous vendors was used.

Table 8.2. Life Cycle Cost Estimates

	Light Loaders
	TYPE I
	TYPE II

	RDT&E
	$0
	$0

	Procurement
	$7.3M
	$69.6M

	O&S
	$21.9M
	$208.0M

	Manpower
	$14.6M
	$139.2M

	Life Cycle Cost
	$43.8M
	$417.6M

	Heavy Loaders
	TYPE I
	TYPE II

	RDT&E
	$0
	$0

	Procurement
	$10.2M
	$47.6M

	O&S
	$30.6M
	$142.8M

	Manpower
	$20.4M
	$95.2M

	Life Cycle Cost
	$61.2M
	$285.6M
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List of ORD Supporting Analysis

Analysis of Alternatives (AOA)

Family of Loaders (FOL)

1.  Scope.  This analysis is based on Market Research.  The Tank-Automotive Research, Development, and Engineering Center (TARDEC) conducts continuous market surveillance to remain abreast of advances, changes and trends within the commercial construction and material handling equipment markets.  TARDEC conducted an extensive market investigation as a result of the operational need identified for the FOL.  This included a review of available literature, on-line searches, and contact with industry and federal experts. The office of the Product Manager, Construction Equipment/Materials Handling Equipment (PM, CE/MHE) also conducted a web-based market survey using an extensive questionnaire to gather information on available commercial vehicles. The analysis of potential alternatives is based on market surveillance and market investigation information. 

2.  Background.  

2.1.  The FOL is a U.S. Army program managed by the Project Manager Force Projection, PM,CE/MHE at the Tank-automotive and Armaments Command in Warren, Michigan.  The goal is to field cost-effective construction equipment to replace systems currently in the Army’s inventory, which have exceeded their life expectancy, and to fill shortages to meet the increased Army Acquisition Objective (AAO).  There are currently 41 Light (2.5-CY capacity) Airborne/Air Assault Loaders and 1,026 Light (2.5-CY capacity) General Purpose Loaders in the field.  The AAO is 79 Airborne/Air Assault and 502 General Purpose Loaders (excluding Table of Distribution and Allowances  requirements).  There are 46 Heavy Loaders with rock buckets (4.5-CY capacity) and 168 Heavy (5.0-CY capacity) General Purpose Loaders in the field. The AAO is 54 4.5-CY Loaders and 234 5.0-CY Loaders. 

2.2.  The FOL consists of a Light 1.6-CY capacity and a 2.5-CY capacity Loader and a Heavy 4.5 – 5.0-CY capacity Loader. The vehicles must be strategically and tactically deployable and fully support the requirement to increase and streamline the engineer unit’s capabilities to task organize, deploy in functional increments, and maintain pace with airborne/air mobile units.  The FOL will be deployed in support of the Army’s missions, worldwide, by ship (all FOL vehicles), aircraft; (C-130 for Light Loaders, C-5 and C-17 for Heavy Loaders), rail (all FOL vehicles), highway (all FOL vehicles) and CH-47 external lift (Light, Air Assault loaders only).

3.  Description of Alternatives.  The following alternatives were considered:

3.1.  Do nothing. 

3.2.  Recap (rebuild) existing systems.

3.3.  Procure smaller capacity vehicles to meet Airborne/Air Assault requirements without sectionalization and recap (rebuild) existing systems.

3.4.  Procure all new equipment.

4.  Findings. The following two alternatives were rejected:

4.1.  Do nothing.  Units would have to continue to maintain and use what they have.  However, the fielded systems are at least 20 years old and have exceeded their life expectancy.  The mission can be accomplished but at a much greater cost and utilization of resources than should be required.  Maintaining operational readiness places a severe drain on unit personnel and funding. Additionally, the Army has a shortfall of Light, Airborne/Air Assault and Heavy vehicles to fill all requirements. There are no doctrine, training, leadership, organization, soldier or other nonmaterial solutions that would meet the Combat Engineer’s mission requirements.

4.2.  Recap (rebuild) Existing Systems.  The Army has a shortfall of Light, Airborne/Air Assault and Heavy vehicles systems to fill all requirements. There are 41 Light (2.5 CY capacity) Airborne/Air Assault Loaders. The AAO is 79 Airborne/Air Assault (short 38 vehicles to rebuild), we need to buy new vehicles and will run current airborne/air assault vehicles through a System Life Extension Program (SLEP) equivalent to a rebuild with a like new vehicle warranty.   An analysis of current J.I. Case 2.5-CY capacity general purpose vehicles determined that rebuilding was not cost effective as estimates approached 60% to 70% of the cost of buying new vehicles. There are 46 Heavy 4.5-CY capacity Loaders with rock buckets and 168 Heavy 5.0-CY capacity General Purpose Loaders on hand to rebuild. The AAO is 54 Heavy, 4.5-CY Loaders (short eight vehicles to rebuild) and 234 5.0-CY Loaders (short 66 to rebuild). An analysis of current 4.5-CY – 5.0-CY capacity Loaders determined that their advanced age was beyond SLEP objectives primarily because the Original Equipment Manufacturer (OEM) is out of business and parts are unavailable.

5.  Findings. The following two alternatives were accepted

5.1.  Procure smaller capacity vehicles to meet Airborne/Air Assault requirements without sectionalization and recap (rebuild) existing systems. Market Surveillance and a Market Investigation questionnaire identified many manufacturers that produce commercially available scoop loaders that can meet the Army’s requirements for airborne/air assault vehicles without the need for sectionalization. By using a smaller (1.6 CY to 2.1 CY capacity versus a 2.5 CY capacity) scoop loader with minor military modifications, the vehicles can still be transported in fixed wing aircraft, but more importantly they can be transported by a CH-47 helicopter (externally slung) in one lift. The US Army Maneuver Support Center and the airborne/air assault community have agreed to this method of meeting the requirement as described in the FOL ORD, which significantly improves mission completion time by eliminating the need to sectionalize and reassemble loaders (over several hours of effort). Caterpillar has indicated a willingness to rebuild existing 2.5-CY capacity airborne/air assault loaders to meet the airborne requirement. This will provide equivalent capability to new units while reducing program costs.  The estimated cost savings from using a combination of new smaller airborne/air assault vehicles and rebuilding available airborne/air assault vehicles vs buying all new sectionalize loaders is $4.2M.

5.2.  Procure New Equipment. Market Surveillance and a Market Investigation questionnaire identified many manufacturers that produce commercially available scoop loaders that can meet the Army’s requirements with minor military modifications. Procuring new 2.5-CY capacity general-purpose Light Loaders, as well as 4.5CY– 5.0-CY capacity Heavy Loaders, will fill requirements with Environmental Protection Agency compliant equipment. A fleet buy will result in better logistic supportability, will provide commonality in training, TMs and parts and should also result in favorable prices due to the economy of a large procurement.
5.3.  Summary.  The combination of the third and fourth options is the most efficient and effective means to meet the Army's requirements for the FOL vehicles. Airborne/Air Assault (sectionalized) vehicles already in the Army’s inventory should be rebuilt and the remainder of the requirement filled with new systems.  The requirements for the remaining Light and Heavy Loaders will also be filled with new systems. These new systems will have a high degree of commonality in many areas, and will be consistent with Army Transformation goals.

6.  Supporting Analysis: 

6.1.  Market Research on FOL and PM, CE past history on the 2.5-CY and 4.5-CY – 5.0-CY capacity scoop loaders.

6.2.  Market Investigation Questionnaire responses from John Deere, Caterpillar, Volvo, Case Corporation, Kawasaki, Mining Tech. Int., Daewoo, and Takonta. 

Appendix D

Capstone Requirements Document (CRD)

(Not Applicable)

Intentionally left blank.

Appendix E

Basis of Issue Guidance

Basis of issue for the LIGHT TYPE I ABN/ASSLT 1.6 CY Multipurpose Bucket Loader is as follows:  
	SRC
	UNIT
	QTY UNITS
	QTY 
	TOTAL

	05026L000
	HHC En Bn Abn Div
	1
	3
	3

	05443L100
	En Co, Lt Equip Abn
	1
	6
	6

	05443L200
	En Co, Lt Equip
	4
	6
	24

	05447L100
	En Co En Cbt En ABN
	6
	3
	18

	05447L200
	En Co En Bn Corps Lt
	6
	3
	18

	05216L000
	HHC En Bn Air Assault
	1
	1
	1

	07035L
	Engr Plt, 1/508 INF (SETAF)
	1
	3
	3

	TOTAL 
	
	
	
	73


Basis of issue for the LIGHT TYPE II 2.5 CY Multipurpose Bucket Loader is as follows:

	 SRC
	UNIT
	QTY UNITS
	QTY 2.5 YD
	TOTAL

	05113L-000
	En Co, ACR
	2
	1
	2

	05143L-000
	En Co, Hvy Sep Bn
	1
	1
	1

	05153L-000
	En Co SEP Inf Bde
	10
	2
	20

	05156L-000
	HHC EN BN LID
	3
	6
	18

	05413L-000
	En Co, Constr SPT
	11
	1
	11

	05417L-000
	En Co, Cbt Hvy Bn
	123
	2
	246

	05427L-000
	En Cbt Co, Corps, WHL
	30
	2
	60

	05463L-100
	En Co, MDM Girder Brg
	0
	1
	0

	05463L-200
	EN Co, Panel
	1
	1
	1

	05473L-100
	En Co, Multi Role Brg
	20
	1
	20

	05603L
	Port Opening Co
	4
	3
	12

	42007L-100
	S & S Co, SPT Bn, Hvy Div
	13
	2
	26

	42007L-200
	S &S Co, SPT Bn H/L
	3
	1
	3

	42007L-300
	S & S CO, SPT Bn, ID
	2
	1
	2

	42084L-000
	S&T Co, SPT Bn Hvy Bde
	9
	1
	9

	63886A-000
	HSC, SPT BN AVN HYV DIV
	6
	1
	6

	
	Pre-positioned (PREPO)
	
	
	

	05603L
	Port Opening Co
	1
	3
	3

	05417L-000
	Eng Co, Cbt Hvy Bn
	3
	2
	6

	
	AWR4-Korea
	1
	4
	4

	42007L100
	S&S Co, SPT Bn, Hvy Div
	1
	2
	2

	
	OTHER
	
	
	

	
	USAES
	1
	28
	28

	TOTAL
	
	
	
	480


Basis of issue for the HEAVY TYPE I  4.5-CY Rock Bucket Loader is as follows:

	SRC
	UNIT
	QTY UNITS
	QTY 4.5 YD
	TOTAL

	05413L
	En Co, Constr Spt
	11
	3
	33

	05520LC
	Quarry TM 
	16
	1
	16

	
	OTHER
	
	
	

	
	USAES
	1
	3
	3

	TOTAL 
	REQUIREMENTS
	
	
	52


Basis of Issue Plan for the Forklift Attachments
Basis of issue for the forklift attachment to units with the LIGHT, TYPE I ABN/ASSLT 1.6-CY Multipurpose Bucket is as follows:

	SRC
	UNIT
	QTY UNITS
	QTY 
	TOTAL
	FL

Attachments per Unit

	05026L000
	HHC En Bn Abn Div
	1
	3
	3
	1

	05443L100
	En Co, Lt Equip Abn
	1
	6
	6
	2

	05443L200
	En Co, Lt Equip
	4
	6
	24
	4

	05447L100
	En Co En Cbt En ABN
	6
	3
	18
	6

	05447L200
	En Co En Bn Corps Lt
	6
	3
	18
	6

	05216L000
	HHC En Bn Air Assault
	1
	1
	1
	1

	07035L
	Engr Plt, 1/508 INF SETAF)
	1
	3
	3
	1

	TOTAL 
	
	
	
	73
	21


Basis of issue for the forklift attachment to units with the LIGHT, TYPE II 2.5-CY Multipurpose Bucket Loader is as follows:

	SRC
	UNIT
	QTY UNITS
	QTY 2.5 YD
	TOTAL
	FL Attachments per Unit

	05113L-000
	En Co, ACR
	2
	1
	2
	2

	05143L-000
	En Co, Hvy Sep Bn
	1
	1
	1
	1

	05153L-000
	En Co SEP Inf Bde
	10
	2
	20
	10

	05156L-000
	HHC EN BN LID
	3
	6
	18
	6

	05413L-000
	En Co, Constr SPT
	11
	1
	11
	11

	05417L-000
	En Co, Cbt Hvy Bn
	123
	2
	246
	123

	05427L-000
	En Cbt Co, Corps, WHL
	30
	2
	60
	30

	05463L-200
	EN Co, Panel
	1
	1
	1
	1

	05473L-100
	En Co, Multi Role Brg
	20
	1
	20
	20

	05603L
	Port Opening Co
	4
	3
	12
	4

	42007L-100
	S & S Co, SPT Bn, Hvy Div
	13
	2
	26
	13

	42007L-200
	S &S Co, SPT Bn H/L
	3
	1
	3
	3

	42007L-300
	S & S CO, SPT Bn, ID
	2
	1
	2
	2

	42084L-000
	S&T Co, SPT Bn Hvy Bde
	9
	1
	9
	9

	63886A-000
	HSC, SPT BN AVN HYV DIV
	6
	1
	6
	6

	
	PREPO
	
	
	
	

	05603L
	Port Opening Co
	1
	3
	3
	1

	05417L-000
	Eng Co, Cbt Hvy Bn
	3
	2
	6
	3

	42007L-100
	S & S Co, SPT Bn, Hvy Div
	1
	2
	2
	1

	
	AWR4-Korea
	1
	4
	4
	1

	OTHER
	USAES
	1
	28
	28
	9

	TOTAL
	
	
	
	480
	256


Basis of issue for the forklift attachment to units with the HEAVY TYPE I  4.5-CY Rock Bucket Loader is as follows:

	SRC
	UNIT
	QTY UNITS
	QTY 4.5 YD
	TOTAL
	FL Attachments per Unit

	05413L
	En Co, Constr Spt
	11
	3
	33
	11

	05520LC
	Quarry TM 
	16
	1
	16
	16

	
	OTHER
	
	
	
	

	
	USAES
	1
	3
	3
	1

	TOTAL 
	REQUIREMENTS
	
	
	52
	28


Basis of issue for the forklift attachment to units with the HEAVY TYPE II  5.0 CY General Purpose Bucket Loader is as follows:
	SRC
	UNIT
	QTY UNITS
	QTY 5 YD
	TOTAL

	05413L
	En Co, Constr Spt
	11
	2
	22

	05416L
	HSC, Cbt Hvy Bn
	41
	2
	82

	05423L
	En Co CSE
	26
	3
	78

	
	PREPO
	
	
	

	05416L
	HSC, Cbt Hvy Bn
	1
	3
	3

	05423L
	En Co CSE
	1
	3
	3

	
	AWR4-Korea
	1
	2
	2

	
	OTHER
	
	
	

	
	USAES
	1
	2
	2

	
	NTC
	1
	3
	3

	
	WAR RESERVE 
	1
	5
	5

	TOTAL 
	REQUIREMENTS
	
	
	200


Appendix F

System Training Plan (STRAP)

(Not Required)

Intentionally left blank.

Appendix G

Operational Mode Summary/Mission Profile (OMS/MP)

(Not Required)

Intentionally left blank.

Appendix H

Simulation Support Plan (SSP)

(Not Required)

Intentionally left blank.

Annex 1

Glossary

Part I: Abbreviations and Acronyms

AAO
Authorized Acquisition Objective

AASLT
Air Assault

ABN
Airborne

ACAT
Acquisition Category

AR
Army Regulation

BII
Basic Issue Item

COTS
Commercial Off-the-Shelf

CSC
Combat Support Company

CSWP
Crushing, Screening, Washing Plant

CSE
Combat Support Equipment Company

C4I
Command, Control, Communications, Computers and Intelligence 

C4ISR
Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance

CY
Cubic Yard

DA
Department of the Army

DB
Dump Body

DoD
Department of Defense

DOTMLPF
Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel, and Facilities 

ETM
Electronic Technical Manual

E3
Electromagnetic Environmental Effects

F
Fahrenheit

FCZ
Forward Combat Zone

FM
Field Manual

FMTV
Family of Medium Tactical Vehicles
FOC
Full Operational Capability

FOL
Family of Loaders

FOPS
Falling Object Protective Structure

FY 
Fiscal Year

HEMP 
High-Altitude Electromagnetic Pulse 

HFE 
Human Factors Engineering 

HSC
Headquarters, Support Company

IAW
In Accordance With

IER
Information Exchange Requirements

IOC
Initial Operational Capability

KPP
Key Performance Parameters

LBE
Load Bearing Equipment

LOC 
Lines of Communication 

LVAD
Low-Velocity Air Drop 

MAC
Maintenance Allocation Chart

MANPRINT
Manpower and Personnel Integration

MMOPP
Mission-Oriented Protective Posture

MOS
Military Occupational Specialty

MPH
Miles Per Hour

MSD
Maintenance Support Device 

NATO
North Atlantic Treaty Organization

NBC
Nuclear, Biological, and Chemical 

NBCC
Nuclear, Biological, and Chemical Contamination

NDI
Non-Developmental Item

NET
New Equipment Training

O&S
Operating & Support

ORD
Operational Requirements Document 

P3I
Preplanned Product Improvement 

PLS
Palletized Load System

PMCS 
Preventive Maintenance Checks and Services 

POM
Program Objective Memorandum

PREPO
Pre-Positioned

R&M
Reliability and Maintainability

ROPS
Rollover Object Protective System

RORO
Roll-On/Roll-Off

SAE
Society of Automotive Engineers

SAT
Systems Approach to Training

SLEP
System Life Extension Program

SSN
Specification Serial Number

SSP
Simulation Support Package

STP
System Training Package

STRAP
System Training Plan

TAA
Total Army Analysis

TADSS
Training Aids, Devices, Simulators, and Simulations

TAMMS 
The Army Maintenance Management System

TARDEC
Tank-Automotive Research, Development, and Engineering Center

TM
Technical Manuals

TO&E
Table of Organization and Equipment

TRADOC
US Army Training and Doctrine Command

TSP
Training Support Package

US 
United States

USAES
US Army Engineer School

WARMOD
Warfighter Modernization

Part II: Terms and Definitions

Acquisition Category (ACAT).  Categories established to facilitate decentralized decision-making and execution, and compliance with statutorily imposed requirements.  The categories determine the level of review, decision authority, and applicable procedures.  DoD 5000.2-R, part 1, provides the specific definition for each ACAT (I through III).  

Architecture.  The structure of components, their relationships, and the principles and guidelines governing their design and evolution over time.  

C4I Support Plan (SP).  The purpose of the C4ISP is to provide a window into a specific system development program through which can be seen any shortfalls in the C4I required for each phase of the system's life cycle.  


Information Exchange Requirements (IERs).  The requirement for information to be passed between and among forces, organizations, or administrative structures concerning ongoing activities.  IERs identify who exchanges what information with whom, as well as why the information is necessary and how that information will be used.  The quality (i.e., frequency, timeliness, security) and quantity (i.e., volume, speed, and type of information such as data, voice, and video) are attributes of the information exchange included in the IER.  

Interoperability.  (1) The ability of systems, units, or forces to provide services to and accept services from other systems, units, or forces and to make use of the services, units, or forces and to use the services so exchanged to enable them to operate effectively together.  (2) The condition achieved among communications-electronics systems or items of communications-electronics equipment when information or services can be exchanged directly and satisfactorily between them and/or their users.  The degree of interoperability should be defined when referring to specific cases.   
Implementation.  The publication of directives, instructions, regulations, and related documents that define responsibilities and authorities and establish the internal management processes necessary to implement the policies or procedures of a higher authority.  

Key Performance Parameters (KPPs).  Those capabilities or characteristics considered most essential for successful mission accomplishment.  Failure to meet an ORD KPP threshold can be cause for the concept or system selection to be reevaluated or the program to be reassessed or terminated.  Failure to meet a CRD KPP threshold can be cause for the family-of-systems or system-of-systems concept to be reassessed or the contributions of the individual systems to be reassessed.  The Joint Requirements Oversight Council validates KPPs.  ORD KPPs are included in the Approved Program Baseline.  

Milestones.  Major decision points that separate the phases of an acquisition program.  

Mission Need.  A deficiency in current capabilities or an opportunity to provide new capabilities (or enhance existing capabilities) through the use of new technologies.  They are expressed in broad operational terms by the DoD components.  

Mission Need Statement (MNS).  A formatted non-system-specific statement containing operational capability needs and written in broad operational terms.  It describes required operational capabilities and constraints to be studied during the Concept Exploration and Definition Phase.

Objective.  An operationally significant increment above the threshold.  An objective value may be the same as the threshold when an operationally significant increment above the threshold is not significant or useful. 

Operational Requirements.  A system capability or characteristic required to accomplish approved mission needs.  Operational (including supportability) requirements are typically performance parameters, but they may also be derived from cost and schedule.  For each parameter, an objective and threshold value must also be established.

Operational Requirements Document (ORD).  A formatted statement containing performance and related operational parameters for the proposed concept or system.  Prepared by the user or user's representative at each milestone beginning with Milestone I.


Operator.  An operational command or agency that employs the acquired system for the benefit of users.  Operators may also be users.


Requirement.  The need of an operational user initially expressed in broad operational capability terms in the format of a MNS.  It progressively evolves to system-specific performance requirements in the ORD.

Skill Level.  Skill Level 10 consists of the military pay grades E-1 through E-4 Private, Private First Class, and Specialist).  Level 20 is pay grade E-5 (Sergeant).  Level 30 is pay grade E-6 (Staff Sergeant).  Level 40 is pay grade E-7 (Sergeant First Class).

System Characteristics.  Design features such as weight, fuel capacity, and size.  Characteristics are usually traceable to capabilities (e.g., hardening characteristics are derived from a survival capability) and are frequently dictated by operational constraints (e.g., carrier compatibility) and/or the intended operational environment (e.g., NBC).

Threshold.  A minimum acceptable operational value below which the utility of the system becomes questionable.

Annex 2

Table

ORD KPP Summary.

	Key Performance

Parameter
	Light Loaders

Threshold/Objective
	Heavy Loaders

Threshold/Objective

	Transportability

Air
	Type I, II:  Capable of RORO air transport by C-130 and C-17aircraft.  Time for disassembly or reassembly must not exceed one hour by a unit (T), or 30 minutes by 2 soldiers (O).  

Type I, II:  C-130 and C-17 air transport fully assembled is desired (O).

TYPE I:  Capable of Low-Velocity Air Drop (LVAD) from a C-130 & C-17, with disassembly into LVAD configuration in one hour or less (T), 30 minutes or less (O) fully assembled (O). 

Capable of being externally slung from helicopter (CH-47D) and delivered into combat in no more than two lifts (T), single lift (O).


	 Type I, II:  RORO, C-5, C-17, with disassembly in one hour or less by unit (T) 30 minutes or less by 2 soldiers (O).   

Type I, II:  C-5 and C-17 air transport fully assembled is desired (O).



	Key Performance

Parameter
	Light Loaders

Threshold/Objective
	Heavy Loaders

Threshold/Objective

	                                                                                                                                                                                                                                Highway 

Interoperability (Dumping Loads)

Lifting Loads


	 Type I:  Must be transportable on M172 trailers and meet worldwide transport requirements with disassembly in one hour or less by unit (T), 30 minutes or less by two soldiers (O) cab removal with equipment organic to unit (T) use Basic Issue Items (BII) only (O).  Trailer transport fully assembled (O).

Type II:  Must be Transportable on M172/M870 trailers and meet worldwide transport requirements with disassembly in one hour or less by unit (T), 30 minutes or less by two soldiers (O) cab removal with equipment organic to unit (T) use BII only (O).  Trailer transport fully assembled (O).

Type I, II:  Must be able to clear and dump into M929 and Family of Medium Tactical Vehicles (FMTV) 5-ton dump truck (T); clear and dump into the center of the bed (O) They must be able to lear and dump into the M917 and Palletized Load System (PLS)-Engineer Mission Module (EMM)-Dump Body (DB) (O)

                                                   Type I:  Carry a heaped Society of Automotive Engineers (SAE) rating of not less than 1.6-CY (T) 2.1-CY (O)

Type II:  Carry a heaped SAE rating of not less than 2.5-CY (T)
	Type I, II:  Must be transportable on M870 trailers and meet worldwide transport requirements with disassembly in one hour or less by unit (T), 30 minutes or less by two soldiers (O) cab removal with equipment organic to unit (T) use BII only (O).  Trailer transport fully assembled (O).

Type I, II:  Must be able to clear and dump into M917 and PLS-EMM-DB (T); clear and dump into the center of the bed (O)

Type I:  Capable of Operating in quarries and carry a heaped SAE rating of not less than 4.5-CY (T) and be capable of loading hoppers and bins (T).

Type II:  Carry a heaped SAE rating of not less than 5.0-CY (T)
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