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Executive Summary 

The BMGR MSP provides a comprehensive assessment of range capabilities and establishes a vision to ensure the range and support facilities meet current and future user needs.  It is intended to provide an integrated and executable planning, marketing, and support strategy consistent with the mission of the 56 FW RMO.  The MSP is oriented toward a time frame of five to seven years in the future and is intended to be a living document, subject to periodic review and annual updates.  Date last reviewed/updated:  24 Jun 01.

1.  Introduction 

1.1  Operations Overview

The Barry M. Goldwater Range (BMGR) is the nation's second largest tactical aviation range and has been essential for developing and maintaining the combat readiness of the tactical air forces of the US Air Force, Marine Corps, Navy, and Army.  Since the beginning of World War II, the Goldwater Range has contributed to the nation's defense by effectively accommodating the training requirements of changing air combat capabilities and missions.  The changing capabilities have been significant -- advances in technology and training have enabled the Combat Air Forces (CAF) to provide unmatched air combat firepower on the battlefield, and in the airspace above it, with outstanding precision and devastating effect.

The two principal agencies that use the Goldwater Range for combat aircrew training are the US Air Force (USAF) and the US Marine Corps (USMC).  The range is also used by: 

· Air Force Reserve (AFRES)

· Air National Guard (ANG)

· US Navy (USN)

· US Army National Guard (ARNG)

· Units from northern locations during winter months 

· Aircrews of allied nations 

US Congress divided the BMGR into two segments in 1999 and assigned jurisdiction to the USAF and USMC. The BMGR segments are:  the Gila Bend (eastern) segment, which is approximately 1,050,000 acres; and the Yuma (western) segment, which is approximately 691,760 acres.  The Air Force controls the land and airspace of the Gila Bend segment (administered through the 56 RMO at Luke AFB), and the Marine Corps controls the Yuma segment.  A five-mile wide air and ground buffer zone transecting the Mohawk and Sierra Pinta mountains separates the two segments (Figure 1.1).  





Figure 1.1 – BMGR Management Divisions

Military activities occurring in the Yuma segment of the Goldwater Range consists of: 

· Fixed-wing and rotary-winged aircraft use of restricted airspace for air-to-air and air-to-ground training 

· Advanced air-to-ground training on Moving Sands and Cactus West target complexes 

· Parachute drops 

· Explosive ordnance disposal 

Military activities occurring in the Gila Bend segment include: 

· Fixed-wing and rotary-winged aircraft use of restricted airspace for air-to-air and air-to-ground training

· Basic air-to-ground training on four manned ranges 

· Advanced air-to-ground training on three tactical target areas

· Ground Forward Air Control, SEAL Team and Security Forces training

· Explosive ordnance disposal
Although many of the activities above overlap and use sections of both the western and eastern segments of the BMGR, this MSP will address only the eastern segment controlled by the USAF.

Three blocks of FAA-designated restricted airspace overlie the majority of the Gila Bend segment.  These three blocks are identified as R-2301E, R-2304 and R-2305.  Numerous air-to-air missions are flown in this airspace.  These include:

· Intercepts – two or more aircraft beyond visual range close on one another and engage for identification and/or attack 

· Basic Fighter Maneuvers (BFM) – two aircraft engage in a dogfight scenario 

· Air combat maneuvers (ACM) – the basic fighting element of two fighter aircraft engage a single adversary 

· Air combat tactics (ACT) – ACM combined with tactical scenarios involving multiple adversaries 

Figure 1.2 illustrates the airspace of the BMGR Gila Bend segment.










Figure 1.2 – BMGR Airspace

Range and target installations below the restricted airspace include:

· Four manned ranges (numbered 1 through 4), used to train pilots in basic air-to-ground delivery of conventional ordnance and special weapons 

· North, South and East tactical (TAC) ranges, providing pilots with realistic combat target arrays for a variety of tactical missions

The manned air-to-ground ranges are positioned between Gila Bend AFAF and the TAC ranges.  A Range Control Officer (RCO) is stationed in an observation tower near the manned range targets to ensure range safety and to score the accuracy of practice ordnance deliveries.  Each manned range target complex consists of a combination of several target types: conventional bomb/rocket targets, tactical target, special weapons delivery target and strafe panels.  All manned ranges have night operations capability for both conventional and special weapons deliveries.

The three TAC ranges, North, South and East TAC, are unmanned, diverse target complexes for air-to-ground attack on simulated tactical target arrays.  These TAC ranges present a composite of simulated combat targets that include: 

· Airfields with aircraft in revetments, on taxiways and runways, as well as control towers, hangars, and support buildings 

· Enemy command, control, and communications (C3) center

· Truck convoys and railroad yards with trains 

· Friendly and enemy tank groups and regiments

· Surface-to-air missile (SAM) sites with reveted missiles and associated radar equipment

· Mobile SAM units and artillery batteries 

· Single span bridges 

· Targets for live high explosive bombs and rockets (each referred to as HE hill)

· Targets for AGM-65 Maverick and AGM-114 Hellfire missiles (East and North TAC) 

Figure 1.3 depicts the location of the manned and tactical ranges.













Figure 1.3 – Manned/Tactical Ranges

56 RMO has supervisory responsibility for the operations and maintenance of Gila Bend Air Force Auxiliary Field (AFAF), which is located approximately 10 miles north of Range 3.   Gila Bend AFAF is a critical part of the BMGR complex due to its capabilities and proximity to the range.  Operations at Gila Bend AFAF are performed by approximately 140 civilian contractor personnel at a cost of about $10M per year.  These contractors also provide maintenance and operations support for the Gila Bend segment of the BMGR.

The 8500-foot by 150-foot paved runway at Gila Bend AFAF is used for emergency or precautionary recoveries of military aircraft that experience malfunctions, hung ordnance, or damage during operations on the BMGR.  Its location adjacent to the BMGR has been invaluable in saving many aircraft over the past several years.  The runway is also used daily by aircraft performing routine visual approaches and simulated emergency patterns.

Other facilities at Gila Bend AFAF include scheduling and dispatch offices, vehicle maintenance shops, munitions storage areas, aircraft hangar, aircraft tie down ramp, a six-pad heliport, and associated support buildings.  The heliport is used routinely to support ARNG training operations.

The BMGR Range Operations Control Center (ROCC or Range Ops) is also located at Gila Bend AFAF.  The ROCC is responsible for authorizing and coordinating all military and non-military aircraft entering and departing R-2301E, R-2304, and R-2305, as well as surface users entering or departing the Gila Bend segment of the BMGR.  Gila Bend AFAF also houses support facilities for control, maintenance, and security of the BMGR, as well as air traffic control, fire department, and flightline transient alert services for the airfield.  The airfield hosts the BMGR Security Police office and temporary billeting for visiting personnel working on the range.

The Gila Bend AFAF control tower provides air traffic control whenever the airfield is open.  Aircraft with malfunctions or damage are repaired at Gila Bend AFAF by maintenance crews that travel from their home base.  An Air Installation Compatible Use Zone (AICUZ) study was recently completed for Gila Bend AFAF in 1996.  This study indicated the auxiliary field supported 19,650 fixed-wing aircraft operations and 3,270 helicopter operations during the year for a total of 22,920 operations.

1.2  National Military Strategy

The US military plays a significant role in achieving the national objective of enhancing security.  The primary purpose of the US military will continue to be to fight and win the nation's wars.   In other words, the country’s military must be prepared to achieve national objectives by force if necessary.  The clear ability to defend US interests exemplified by modern, well-trained and equipped armed forces, in addition to the manifest will to use those forces, deters aggressive behavior by potential adversaries. Furthermore, a rapid response by US forces may deter conflict or make the difference between a quick, efficient victory and a protracted, costly engagement. 

National Military Strategy states that it is imperative for the United States to maintain the military superiority essential for global leadership. Therefore, it is also crucial for the US military to remain capable of performing whatever tasks it is called upon to perform.  These tasks require each of the Armed Services to maintain high levels of preparedness for their respective areas of expertise.  The responsibility of each service components to nurture their specialized competency and warfighting expertise is critical to providing the trained and equipped forces a Joint Forces Commander (JFC) needs to succeed in battle.

The USAF mission is to defend the US and protect its interest through aerospace power.  It is the Air Force's responsibility to organize, train and equip air and space forces for employment by a JFC.  The core competencies the USAF must be prepared to execute are:
· Aerospace superiority

· Information superiority

· Global attack

· Precision engagement

· Rapid global mobility

· Agile combat support

Aerospace superiority, global attack and precision engagement relate directly to the training mission of the 56th FW (the USAF’s primary trainer of USAF F-16 pilots).  These same three competencies are also central to the missions of other key users of the BMGR Complex, specifically the 355th Wing at Davis-Monthan AFB (the USAF’s primary trainer of A-10 pilots) and the Arizona ANG’s 162nd FW at Tucson (an important provider of ANG F-16 training).  All three of these Fighter Training Units (FTUs) rely almost exclusively upon the training space, facilities and capabilities of the BMGR to develop these core competencies in the USAF’s cadre of A-10 and F-16 pilots.  Similarly, northern tier ANG units (“Snow Birds”), as well as units of other service components, depend heavily on the BMGR to train their pilots for combat operations.

Thus, the BMGR is a critical support component for the USAF's mission to provide combat air forces that are prepared to fight and win armed conflicts.  This MSP will focus on two key elements of the BMGR operation.  First, it will establish a vision for the Gila Bend segment of the BMGR.  Second, the MSP will articulate the future concept of operations for the Gila Bend AFAF.  The purpose of this MSP is to ensure these critical resources evolve in the future such that the BMGR remains a premier training range for developing air combat skills.  In this way, the BMGR MSP will serve to support the national strategy of enhancing US security.
2.  Mission Support Assessment  

2.1  Strategies-to-Task Analysis

Specific operational tasks and objectives are developed through Mission Area Assessments (MAAs).  MAAs are designed to display and detail the linkage that flows from Defense Planning Guidance through the Joint Strategic Capabilities Plan (JSCP), the Uniform Joint Task List (UJTL), the Joint Mission Essential Task List (JMETL), the Air Force Task List (AFTL) and unit designed operational capability (DOC) statements to the required operational tasks and military objectives the USAF is required to perform in times of military conflict.  These operational tasks serve to form the basis of CAF Mission Area Plans (MAPs). 

The strategies-to-task (STT) framework is a systematic approach for determining what operational objectives and tasks a nation’s military forces must be prepared to perform in support of our national goals and interests.  This framework was developed by Lieutenant General Glenn Kent (USAF ret.) and presents a hierarchical method for linking national goals and interests with operational activities at the tactical engagement level.  STT analysis focuses on objectives -- the "what" that must be accomplished.  These in turn are achieved by the implementation of strategies at various levels in the process:  from National Security Strategy, National Military Strategy, Theater or Campaign Strategy, to Battle Plan.  In other words, objectives cascade -- what is strategy at one level is translated into objectives at the next-lower level.

Thus, the STT process allows the systematic, logical derivation of military tasks from fundamental national goals and interests.  By providing a clear audit trail, planners have a tool that identifies operational tasks to be matched to the operational capabilities of force elements.  This framework can be used for up-front planning to focus USAF efforts in developing new operational concepts to enhance the military capability of the US.  STT also leads to the creation of operationally oriented modernization plans that are clearly and logically derived from the nation's fundamental goals and security objectives.

A Mission Support Assessment (MSA) applies the same STT methodology, however the focus is on identifying support tasks.  These are tasks that must be accomplished to support the operational tasks that are identified through the MAA process.  The STT model is also the construct for the CAF aircrew training MSA.  This training MSA uses the operational tasks as defined above to determine the CAF aircrew training tasks consisting of missions and events, the training space, and the infrastructure required to support the readiness training needs of the CAF.  This approach provides a clear linkage between training/infrastructure support requirements and operational USAF missions. 

Initial Qualification Training (IQT) for F-16 and A-10 pilots account for the majority of training the BMGR supports.  On a smaller scale, more complex training is driven by advanced syllabi for both fighters.  In either case, the syllabi that direct and specify the training tasks for upgrading F-16 and A-10 pilots are developed using CAF readiness requirements as a starting point.  Based on CAF mission needs, course training standards (CTS) are specified for each syllabus.  These CTS establish the required proficiency level for each syllabus directed task, and they serve as the focus for determining BMGR support tasks.  

2.2  Threat

The ability to respond to global or regional threats in an effective manner is, in large part, dependent on the ability to train on a regular basis against simulated adversaries.  Changing global and regional threats usually require changing air combat tactics.  These new threats and resultant tactics may create BMGR training deficiencies and thereby drive modernization actions.  Syllabus development must be reactive to changes in threats and tactics to ensure  students receive current and realistic training.  For this MSP, some of these changes must be forecast in advance based on recent trends affecting CAF readiness requirements.  In this way, the impact of future changes can be more readily anticipated and result in timely modernization actions. 

2.3  Fundamental Concept of Training 

In conducting training tasks, the USAF follows the fundamental principle that you must “train like you will fight”.  Taken from the history of aerial warfare, this basic tenant has been validated repeatedly during combat air operations in the Persian Gulf War and Balkans conflicts.  In practical terms, this means that realistic training is essential to prepare aircrews to survive and win in combat.  Advanced weapons systems and the extreme pace and lethality of modern combat have made the battlespace so demanding that aircrews can no longer expect an opportunity to “climb the learning curve” in actual combat situations.  Instead, they must have mastered their own aircraft, weapons systems, teamwork, and tactics before they fly their first combat mission so that their decisions are not only the right ones, but are made instinctively.  The only margins for error come on behalf of the enemy’s mistakes, a blessing that no one should depend upon.  Accordingly, a pilot’s first experience with realistic combat conditions must be in a highly realistic training environment rather than in actual combat.

2.4 Specific Training Concepts 

After completing the F-16 or A-10 basic course, graduates report to their operational units and receive additional upgrade training in those areas where they are less than fully proficient or qualified (air combat tactics, night surface attack, etc.).  This upgrade training proceeds for two to three months, ideally culminating with a deployment to Nellis AFB for a Red or Green Flag training exercise (or a similar but smaller overseas training exercise such as Cope Thunder).  These training exercises offer an intense, highly realistic combat training experience utilizing tactics, procedures, and integrated forces much like what would be employed during actual conflict.  Traditionally, only after such a “work up” to full combat mission ready proficiency would a pilot be deployed to participate in a contingency abroad involving potential combat operations.

This careful progression from basic to complete proficiency prior to participation in actual combat is a time-tested process based on experience gained in the Vietnam War.  That experience taught the USAF that a pilot’s first 10 combat missions are the most dangerous.  If pilots survived those critical first 10 missions, their chances of surviving additional combat sorties increased significantly.  Red and Green Flag exercises were designed to provide combat airmen those first 10 missions in an intense, highly realistic, but relatively safe, simulated combat environment.  By giving aircrews the most challenging and realistic training possible, the USAF hoped to increase pilot’s chances of performing their dangerous missions successfully and returning safely from actual combat.

Recently, however, this paradigm has shifted, if not changed completely.  The combination of reduced force structure, expanded contingency commitments, and the resulting increased OPSTEMPO has made it extremely difficult to maintain the careful training progression described above.  The Air Force can no longer insure that all pilots deployed to participate in contingency operations have the benefit of extended upgrade training in their operational units and a deployment to participate in an intense, Red Flag type simulated combat training experience.  Consequently, growing numbers of the USAF’s newly trained combat pilots are flying missions in potentially hostile situations without having had the opportunity to experience those critical first 10 missions in an intense simulated combat environment.  Because of this new situation, IQT must be as robust, realistic and demanding as possible.  If recently graduated pilots are to be put in potential combat situations without the full benefit of the traditional advanced training process outlined above, then it is essential that IQT courses produce graduates that are more highly qualified in all of the aircraft’s capabilities.

While USAF force structure is at the lowest level of the last 40 years, the demands for highly capable, rapidly deployable conventional air forces have grown significantly.  This means the Air Force must produce and maintain high quality, skilled aircrews that are combat-ready almost from “day-one”.  This burden falls heavily on the CAF, as well as guard and reserve component fighter and bomber units.  It also places great demands on FTUs to produce aircrew members that are more proficient in a wider range of combat skills almost immediately upon graduation from their training programs.

As stated before, F-16 and A-10 FTUs rely heavily on the BMGR for their training requirements.  Pilots attending these FTU training courses are expected to graduate with basic proficiency in the combat procedures and missions associated with their aircraft.  This requires that the BMGR provide student pilots an environment that challenges them to learn, practice, and refine the procedures and tactics called for in their course syllabi.  The range must have the airspace, targets, and simulated threat environment adequate to develop both day and night proficiency in a wide range of combat capabilities.

2.5 Training Tasks

As previously mentioned, the BMGR and Gila Bend AFAF must support a myriad of syllabi as part of training courses at the Luke (56FW), Davis Monthan (355WG) and Tucson (162FW) FTUs. The goal of each FTU is to accomplish graduate level training such that students achieve required proficiency for each syllabus task.  This section will outline the specific syllabus tasks that relate to the BMGR and Gila Bend AFAF.  The majority of theses tasks are based on current syllabus requirements.  Additionally, projected training tasks are presented based on recent operational trends and emphasis areas in the CAF.  

2.5.1 Air-to-Air Training Tasks

The majority of air-to-air training tasks on the BMGR are driven by F-16 syllabi used at Luke and Tucson.  In general, these syllabi direct that graduates possess the ability to maneuver and employ ordnance against adversary aircraft.  The specific scenarios require the student to effectively use the F-16’s air-to-air capabilities against one adversary when the student is flying single-ship or two adversaries when flying as a wingman.  These scenarios range from basic intercepts versus a single non-maneuvering threat with lesser combat capability to more complex multi-threat engagements against adversaries equivalent displaying a variety of formations and evasive maneuvers.  Students must achieve proficiency in BFM, ACM and ACT, as well as valid missile employment of the AIM-9M and AIM-120. 

Students are also required to demonstrate the ability to successfully defend against adversary missiles employed against them.  Additionally, students must accomplish low altitude maneuvering and intercepts during Low Altitude Step Down Training (LASDT).  Finally, students in advanced A-10 and F-16 courses of training must conduct a variety of night air-to-air events with the aid of navigation/targeting pods and night vision goggles (NVG).  Table 2.1 summarizes air-to-air training tasks.

Air-to-Air Training Tasks




Offensive, defensive and high aspect BFM




ACM




ACT




Intercepts (1v1, 2v2)




LASDT (Single/two-ship low altitude maneuvering, intercepts)




AIM-9M and AIM-120 employment




Threat reactions (day and night)




NVG training

Table 2.1

2.5.2 Air-to-Ground Training Tasks 

Air-to-ground training tasks for the BMGR are primarily generated by both A-10 and F-16 syllabi.  These syllabi require graduates to be proficient in a variety of surface attack methods for both low and medium altitude operations.  Specific IQT tasks in basic surface attack (SA) include the satisfactory accomplishment of diving deliveries from box and pop-up patterns on a manned range.  These deliveries also include low angle strafe (LAS), long-range strafe (LRS), two-target strafe (TTS) and high-angle strafe (HAS).  The F-16 IQT syllabus also directs the accomplishment of systems deliveries to simulate employment of special weapons.  Students are also required to demonstrate proper safe escape maneuvers after ordnance release.

A-10 and F-16 IQT syllabi also require proficiency in the conduct of surface attack tactics (SAT).  As such, students must perform satisfactorily in the areas of tactical ingress, weapons delivery on realistic combat targets, and tactical egress in a simulated threat environment.  SAT training also requires students to employ effective countermeasures and aircraft maneuvering against surface-to-air threats.  A-10 and F-16 students must also be proficient in close air support (CAS) procedures and Maverick (MAV) missile employment.  Finally, large force employment (LFE) exercises, as well as practice delivery of heavyweight inert and live ordnance, are required as part of each syllabi’s SAT phase.

A variety of night SA tasks are required by the A-10 and F-16 IQT syllabi, as well as the   F-16 Low Altitude Navigation Targeting Infrared Night (LANTIRN) and NVG syllabi.  These include night systems and diving deliveries to include laser guided bomb (LGB) and MAV employment.  Students are also required to perform night surface-to-air threat reactions using NVG.  The A-10 IQT syllabus was recently changed to add a 5 sortie NVG upgrade.  A-10 IQT students now accomplish a total of 8 night sorties. 

Last, helicopter units that use the BMGR have a variety of training requirements related to air-to-ground weapons deliveries.  The pilots of these units must achieve proficiency employing ordnance in their weapons system during both day and night operations.  Table 2.2 summarizes air-to-ground training tasks.

Air-to-Ground Training Tasks



Basic SA




Diving bomb deliveries from box and pop-up patterns




Systems deliveries 




LAS/HAS






Tactical SA




Low and medium altitude ingress/egress




SAT (to include heavy weight inert and live munitions)




CAS




Simulated MAV deliveries 




Surface-to-air threat reactions




LFE 



Night SA




Diving bomb deliveries

Systems deliveries




Surface-to-air threat reactions



Helicopter SA (simulated and actual weapons deliveries)

Table 2.2

2.5.3 Future Training Tasks

Recent trends in CAF training emphasis areas will undoubtedly translate into changes in FTU syllabi.  For example, the CAF continues to focus more attention on aircrew training for night combat operations.  Air Combat Command (ACC) training officials predict night training requirements will account for 30 to 40% of their pilot’s training tasks in the near future.  As stated before, more emphasis on night training has already been incorporated into the A-10 IQT syllabus.  Thus, the trend for increased night training at the FTUs is likely to continue, and the BMGR may require modifications to support this increase.  In the area of targets, recent conflicts indicate the potential for modified air-to-ground training tasks.  For example, SA training requirements for moving targets, as well as attacks versus concealment, camouflage and deception (CCD) targets, may be in the offing.  

Continued advances in air-to-ground weapons technology will also affect training requirements.  The need for increased precision munitions training and employment of standoff weapons can be expected in the near future.  F-16 Block 50 training on the BMGR, especially in the role of Suppression of Enemy Air Defenses (SEAD), is also likely to occur in the future.  This training will include simulated High-speed Anti-Radiation Missile (HARM) employment and practice with the Block 50’s HARM Targeting System (HTS).

As the USAF continues to settle into the Expeditionary Aerospace Force (EAF) concept, it follows that training requirements to support this deployment concept will be refined.  The purpose of EAF training is to prepare units and their personnel for Aerospace Expeditionary Force  (AEF) deployments.  In the context of this deployment training, numerous units in the vicinity of the BMGR have AEF commitments, and training to prepare for these deployments would be extremely beneficial.

Additionally, most pilots in the F-16 and A-10 FTU courses are destined to be part of an AEF soon after graduation.  Providing syllabus directed training to prepare for this critical duty would ensure graduates are truly prepared to meet the challenges of a successful deployment and help them make an immediate and positive contribution to their unit’s real world commitments.   Table 2.3 summarizes future training tasks

Future Training Tasks




Increased night training (air-to-air and air-to-ground)

Increased precision munitions training

SAT training with standoff weapons

SAT training with moving targets

SAT training with CCD targets

F-16 Block 50/HTS training




AEF deployment training




Table 2.3

3.    Mission Support Need Analysis
The purpose of a Mission Support Need Analysis (MSNA) is to assess the Air Force’s ability to accomplish the tasks identified during the MSA.  MSNA uses a task-to-need methodology to identify mission support needs.   The purpose of this MSNA is to identify and assess the BMGR and Gila Bend AFAF support requirements for the training tasks identified in section 2.5.  The ultimate goal is to derive BMGR and Gila Bend AFAF deficiencies with regard to user’s training requirements.

3.1  Air-to-Air Training MSNA

Adequate airspace is one of the basic requirements needed to support the air-to-air training tasks identified in section 2.5.1.  Specifically, air-to-air training airspace must be of sufficient size in terms of lateral and vertical limits to allow the safe and effective accomplishment of each required mission.  BFM missions require the least amount of airspace, while intercept, ACM and ACT training sorties require considerably more.  Restricted airspace or a Military Operating Area (MOA) that provides an area 20x60 nautical miles (NM) and a block of at least 8 to 50 thousand feet mean sea level (MSL) is required to conduct intercepts, ACM and ACT.  Airspace of this size is normally halved to accommodate two simultaneous BFM missions.  In the case of LASDT intercepts, a 20x60 NM area is still required but a working altitude block of 500 feet above ground level (AGL) to 10 thousand feet MSL is necessary.

In addition to size requirements, airspace must be available at the right times and in sufficient quantity to properly support users training requirements.  This requirement is simply a function of the number and type of training missions that must be supported compared to the number of areas available to the controlling agency.  A satisfactory scenario is for the number of areas available to equal or exceed all training requests by BMGR users.

A majority of the air-to-air training tasks require quality mission reconstruction and debrief support to maximize the learning value of each training mission.  A robust debriefing system, which provides a thorough and accurate visual presentation of air-to-air engagements, is critical to ensuring student pilots fully understand the actions they should perform in aerial combat.  This system must be capable of full mission playback to include missile fly-out and kill assessment.   Table 3.1 summarizes the support needs for air-to-air training tasks.

Air-to-Air Training Task-to-Need

	Task
	Need

	Intercepts, BFM, ACM, ACT
	Airspace size (20X60 NM, 8-50K MSL)

Airspace availability (meets all user requests)

Quality mission reconstruction/debrief

	LASDT maneuvering/intercepts
	Airspace size (20X60 NM, 500 AGL-10K MSL)

Airspace availability (meets all user requests)

Quality mission reconstruction/debrief

	AIM-9M and AIM-120 employment
	Quality mission reconstruction/debrief

	Threat reactions

(day and night)
	Quality mission reconstruction/debrief

	NVG training
	Lights out training in MOAs/restricted airspace


Table 3.1

3.2  Air-to-Ground Training MSNA

Bombing ranges are one of the most fundamental requirements needed to support air-to-ground training.  These ranges must be sufficient in quantity and size, and of the right type, to allow the safe and effective accomplishment of each required mission.  Basic SA missions require manned ranges with the capability to score the accuracy of each delivery.  In this respect, manned ranges must have simple targets with a multitude of visual identification references to accommodate the basic skill level of pilots in the early stages of air-to-ground training.  Manned ranges must also provide LAS panels to support F-16 and A-10 gunnery practice and HAS panels to satisfy A-10 strafe requirements.

Tactical ranges are needed to support the training tasks of more advanced SA missions.  SAT, CAS and LFE missions all require diverse and challenging target arrays to allow tactical ingress, ordnance delivery and egress.  Some of these missions need suitable targets for employment of heavyweight inert and live weapons.  LFE training requires thorough mission reconstruction and debrief to ensure student pilots get the most training value out of these complex and intense sorties.  MAV training tasks need a variety of realistic and infrared (IR) significant targets for satisfactory mission accomplishment.  Finally, threat reaction training tasks equate to a need for realistic and reactive surface-to-air threat emitters on the tactical ranges.

Night SA training tasks require manned and tactical ranges with targets and lighting that are compatible with this type mission.  In particular, NVG compatible lighting on the manned ranges is needed to effectively conduct basic night SA.  Night vision (NVIS) lighting on the tactical ranges is necessary for accomplishment of advanced night SA training.

Tactical ranges also serve the SA training needs for helicopter units that use the BMGR.  As such, target arrays are needed to support simulated and actual ordnance delivery by Cobra and Apache helicopter units.  NVIS lighting is also necessary to support NVG training for helicopter aircrew.

In addition to type requirements, manned and tactical ranges must be available at the right times and in sufficient quantity to adequately support user requirements.  Simply stated, this need is a function of the number and type of SA training missions that must be supported compared to the number of suitable range periods available to the controlling agency.  For the availability need to be met, the number of ranges available must equal or exceed all reasonable training requests by BMGR users.  Table 3.2 summarizes the support needs for air-to-ground training tasks.

Air-to-Ground Training Task-to-Need

	Task
	Need

	Basic SA diving/systems deliveries
	Manned ranges with scoring capability

Adequate targets with visual identification references

Adequate range availability (meets all user requests)

	LAS/HAS
	Manned ranges with strafe targets/scoring capability

Adequate range availability (meets all user requests)

	SAT/CAS/LFE
	Tactical ranges with realistic targets

Heavyweight inert/live ordnance targets

Adequate range availability (meets all user requests)

Quality mission reconstruction/debrief (LFE)

	MAV training
	Tactical ranges with realistic/IR significant targets

	Surface-to-air threat reactions
	Realistic/reactive threat emitters

	Night SA
	Manned and tactical ranges

Adequate night targets with compatible lighting

Adequate range availability (meets all user requests)

	Helicopter SA
	Tactical ranges with adequate targets/compatible lighting


Table 3.2

3.3  Future Training MSNA

The future training tasks identified in section 2.5.3 will ultimately result in many new support needs for the BMGR and Gila Bend AFAF.  Increased night training will drive the need for more night range availability.  It will also place more importance on upgrading range NVIS lighting and conducting lights out training in the MOAs.

The expectation of increased precision munitions training will likely cause a need for more robust targeting scenarios with particular emphasis on targets with vertical development and urban target complexes.  SAT training with standoff munitions will require increased distance from release to impact.  Thus, standoff weapons training will more than likely need expanded impact areas.  Also, the nature of these weapons will require a larger impact footprint for weapon malfunction contingencies.

SAT training with regard to moving and CCD targets will require the acquisition of specialized targets.  Naturally, remote or autonomous control vehicles will be needed.  CCD targets must, of course, be developed for SAT training versus these types of targets.  To support F-16 Block 50 training, targets that a compatible with the HTS must be available.

AEF deployment training will significantly change the support requirement for Gila Bend AFAF.  Numerous enhancements will be needed, including increased capability in the areas of live weapons buildup/load and fuel and munitions storage.  AEF training will also lead to a large increase in flight operations, and changes to the airfield’s infrastructure will be necessary to support a larger volume of aircraft usage.  This training will also require personnel to deploy temporarily to Gila Bend, and support services must be improved to accommodate their needs.  Table 3.3 summarizes the support needs for future training tasks.

Future Training Task-to-Need

	Task
	Need

	Increased night training
	More night range availability

Lights out training in MOAs/restricted airspace

Adequate night targets with compatible lighting

	Increased precision munitions training
	Challenging targets

	SAT training with standoff weapons
	Increased impact area

Increased impact footprint

	SAT training with moving targets
	Remote or autonomous control vehicles

	SAT training with CCD targets
	CCD target development 

	F-16 Block 50 training
	HARM/HTS compatible targets

	AEF deployment training
	Numerous Gila Bend AFAF enhancements/needs

- increased live weapons build-up/load capability

- increased fuel storage capacity

- increased MSA capacity

- increased flight operations

- deployed personnel support


Table 3.3

3.4   BMGR Auxiliary Field

One general mission support need for a range operation as large and varied as that of the BMGR is the requirement for an auxiliary field in the vicinity of the range.  A nearby auxiliary field is essential to support training for a number of reasons.  First, the large volume of aircraft using the BMGR demands that a suitable emergency divert base is positioned near enough to the ranges to maximize the chances for a safe recovery of pilots and airframes.  An auxiliary field also serves as a suitable location for aircraft that experience unsafe hung ordnance.  This is especially true in the case of hung live weapons to avoid endangering populated areas in the vicinity of the main bases that are home to BMGR users.

An auxiliary field can also relieve much of the traffic pattern congestion at the main bases by providing a suitable location for simulated emergency and normal visual approaches.  In this respect, F-16s are not authorized to conduct random entry simulated flameout overhead (SFO) training at Luke AFB.  Instead, this syllabus driven training must be conducted elsewhere, such as at an auxiliary field.

Finally, an auxiliary field near the BMGR in necessary as a forward operating base for most of the range support requirements mentioned in the operations overview (section 1.1).  In the absence of these support functions, it would be very difficult to maintain range readiness and provide the services necessary for BMGR daily operations.  Table 3.4 summarizes the mission support needs for a BMGR auxiliary field.

Mission Support Needs for BMGR Auxiliary Field

Emergency divert support for variety of aircraft/weapons load

Visual traffic pattern practice including simulated emergency training

Crash response services

Transient alert service

Range operations and maintenance support

Table 3.4

3.5   Mission Support Current Assessment

The purpose of this assessment is to determine the current capability to satisfy the mission support needs identified in the MNA.  Specifically, this section will rate current BMGR and Gila Bend AFAF capability to support user training tasks.  The objective of this assessment is to document range and auxiliary field deficiencies.  The impacts of these deficiencies are also addressed.

The results of the mission support current assessment are presented via stoplight charts.  The standard assessment ratings of green, yellow and red are used.  The following criteria apply to these ratings:

· Green – satisfactorily meets support need

· Yellow – marginal support; limitations impact task accomplishment

· Red – support need not met; significantly affects task accomplishment

Discussion of each assessment focuses on support needs for which current capability is considered deficient.  These deficient support needs are rated other than green, and each is assigned an identifier for tracking purposes.

3.5.1 Air-to-Air Training Support Assessment

Table 3.5 summarizes the results of the air-to-air training support assessment.  The following support needs (with accompanying explanation/impact) are deficient items:

· D1-1 (Red) – Airspace availability for LASDT (intercepts).  Only one air-to-air training area (Air-to-Air Low in R-2301E) is compatible for LASDT intercepts.  Even so, this area does not meet the LASDT intercept requirements (section 3.1) due to altitude restrictions (no lower than 1500 feet AGL) over the Cabeza Prieta National Wildlife Refuge (CPNWR).

IMPACT:  CPNWR restrictions, poor weather and mission scheduling saturation in R-2301E and significantly impacts mission accomplishment.

· D1-2 (Yellow) – Quality mission reconstruction/debrief.  Limited support due to Air Combat Maneuvering Instrumentation (ACMI) mission recording and playback degradation.

IMPACT:  ACMI deficiencies reduce the effectiveness of mission debriefs.

· D1-3 (Yellow) – Lights out training in MOAs/restricted airspace.  Can only be accomplished in the Sells MOA above flight level 180 (18K MSL).

IMPACT:  Altitude restriction degrades effective training.

Air-to-Air Training Support Assessment Chart

	Task
	Need
	Assessment

	BFM, Intercepts,

ACM, ACT
	Airspace size (20X40 NM, 10-30K MSL)

Airspace availability (meets all user requests)

Quality mission reconstruction/debrief
	       G

       G

      Y

	LASDT maneuvering, intercepts
	Airspace size (20X40 NM, 500 AGL-10K MSL)

Airspace availability (meets all user requests)

Quality mission reconstruction/debrief
	       G

       R

      Y

	AIM-9M, AIM-120 employment
	Quality mission reconstruction/debrief
	         Y

	Threat reactions
	Quality mission reconstruction/debrief
	        Y

	NVG training
	Lights out training in MOAs/restricted airspace
	         Y


Table 3.5

3.5.2   Air-to-Ground Training Support Assessment

Table 3.6 summarizes the results of the air-to-ground training support assessment.  The following support needs (with accompanying explanation/impact) are deficient items:

· D2-1 (Yellow)  – Manned ranges with LAS/HAS strafe targets/scoring capability.  No HAS capability/scoring currently exists on any of the manned ranges.
IMPACT:  HAS training with scoring capability not supported.

· D2-2  (Yellow) – Tactical ranges with realistic targets for SAT/CAS/LFE training.  Targets require upgrades to provide current real world replication.
IMPACT:  Less than optimum training transfer for users.

· D2-3  (Yellow) – Heavyweight inert/live ordnance targets.  Only one live ordnance target (HE Hill) for each tactical range.
IMPACT:  Reduced ability to select and assess hits on specific DMPIs with live ordnance results in less than optimum training.

· D2-4 (Yellow) – Adequate tactical range availability for SAT/CAS/LFE training.  Tactical range availability is the most significant BMGR scheduling LIMFAC.
IMPACT:  Some user range requests not fully supported.

· D2-5 (Yellow) – Quality mission reconstruction/debrief for SAT/LFE training.  Limited support due to Air Combat Maneuvering Instrumentation (ACMI) mission recording and playback degradation.

IMPACT:  ACMI deficiencies reduce the effectiveness of mission debriefs.  
· D2-6 (Yellow) – Tactical ranges with realistic/IR significant targets for MAV training.  Limited support due to only a modest number of IR significant targets.
IMPACT:  Certain environmental conditions can reduce IR gradient resulting in degraded MAV training.

· D2-7 (Yellow) – Realistic/reactive emitters for threat reaction training.  Limitations with threat emitter systems results in degraded simulated surface-to-air engagements.
IMPACT:  Reduced value of threat reaction training.

· D2-8 (Yellow) – Adequate night range targets with compatible lighting.  There are no targets with NVIS lighting on the manned or tactical ranges.  Situation does not allow a building block approach for pilots learning the basics of night SA.
IMPACT:  Aircrews forced to use only natural light for basic night SA training.

Air-to-Ground Training Support Assessment Chart

	Task
	Need
	Assessment

	Diving, systems deliveries
	Manned ranges with scoring capability

Adequate targets with visual identification references

Adequate range availability
	       G

       G

      G

	LAS/HAS
	Manned ranges with strafe targets/scoring capability

Adequate range availability
	       Y

      G

	SAT/CAS

LFE
	Tactical ranges with realistic targets 

Heavyweight inert/live ordnance targets

Adequate range availability

Quality mission reconstruction/debrief
	       Y

       Y

      Y

      Y

	MAV training
	Tactical ranges with realistic/IR significant targets
	      Y

	Threat reactions
	Realistic/reactive threat emitters
	      Y

	Night SA
	Compatible manned and tactical ranges

Adequate night targets with compatible lighting

Adequate range availability
	       G

       Y

       G

	Helicopter SA
	Tactical ranges with adequate targets
	      G


Table 3.6

3.5.3   Future Training Support Assessment

Table 3.7 summarizes the results of the future training support assessment.  The following support needs (with accompanying explanation/impact) are deficient items:

· D3-1 (Yellow) – More night range availability.  Requires modification to BMGR operating hours and contract modification or rewrite.

IMPACT:  No extension of range times beyond current hours will preclude support of increased night training.

· D3-2 (Yellow) – Lights out training in MOAs/restricted airspace.  Can only be accomplished in the Sells MOA above flight level 180 (18K MSL).

IMPACT:  Altitude restriction degrades effective training.

· D3-3 (Yellow) – Adequate night range targets with compatible lighting.  There are no targets with NVIS lighting on the manned or tactical ranges.  Situation does not allow a building block approach for pilots learning the basics of night SA.
IMPACT:  Aircrews forced to use only natural light for basic night SA training.

· D3-4 (Yellow) – Challenging targets for precision munitions training.  Targets with vertical development and urban target complexes with laser scoring needed.

IMPACT:  Aircrew precision munitions training degraded.

· D3-5 (Red) – Increased impact area for standoff weapons training.  Tactical ranges not large enough to cover required distance from release to impact.  

IMPACT:  Unable to support training without risk of malfunctioning weapon hitting outside of impact area immediately after release.

· D3-6 (Red) – Increased impact footprint for standoff weapons.  Tactical ranges not large enough to cover impact footprint for weapon malfunction or operator error contingencies.  Considerations must include standoff weapons currently in development as well as A-10 long range/high altitude strafe.

IMPACT:  Unable to support training without risk of malfunctioning weapon or strafe pattern striking outside of intended impact area.

· D3-7 (Red) – Remote or autonomous control vehicles for moving target training.  There are no moving targets on the tactical ranges.

IMPACT:  Unable to support moving target training.

· D3-8 (Red) – Target development for CCD training.  There are no CCD targets on the tactical ranges.

IMPACT:  Unable to support CCD training.

· D3-9 (Red) – Target development for F-16 Block 50 HARM/HTS training.  There are no HARM/HTS targets on the tactical ranges.

IMPACT:  Unable to support HARM/HTS training.

· D3-10 (Red) – Numerous Gila Bend AFAF enhancements for AEF deployment training.  Gila Bend AFAF does not possess the capability to support increased: live weapons build-up/load; fuel storage, MSA, and increased flight operations (no parallel taxiway).  Additionally, current infrastructure/services are insufficient to support deployed personnel. 

IMPACT:  Unable to support AEF deployment training at Gila Bend AFAF.

Future Training Support Assessment Chart

	Task
	Need
	Assessment

	Increased night training
	More night range availability

Lights out training in MOAs/restricted airspace

Adequate night targets with compatible lighting
	      Y

       Y

       Y

	Increased precision munitions 
	Challenging targets
	      Y

	SAT- standoff weapons
	Increased impact area

Increased impact footprint
	       R

       R

	SAT- moving targets
	Remote or autonomous control vehicles
	      R

	SAT- CCD targets
	CCD target development
	      R

	Block 50

Training 
	HARM/HTS compatible targets
	      R

	AEF deployment training
	Numerous Gila Bend AFAF enhancements/needs:

· increased live weapons build-up/load capability

· increased fuel storage capacity

· increased MSA capacity

· increased flight operations

· deployed personnel support
	      

       R


Table 3.7

3.5.4   Gila Bend AFAF Mission Support Assessment

Table 3.8 summarizes the results of the Gila Bend AFAF mission support assessment.  The following support needs (with accompanying explanation/impact) are deficient items: 

· D4-1 (Yellow) – Emergency divert support for variety of aircraft/weapons load.  There is limited MSA, fuel storage and parking ramp capability, as well as the lack of a parallel taxiway, at Gila Bend AFAF. 

IMPACT:  The ability of Gila Bend to safely support diverts can be easily saturated or exceeded. 

· D4-2 (Yellow) – Crash response services.  The fire station is in need of significant repairs or replacement.

IMPACT:  Crash/fire support degraded.

· D4-3 (Yellow) – Transient alert services.  Limited parking ramp space (insufficient to support anything more than a few aircraft).

IMPACT:  Transient service degraded. 

Gila Bend AFAF Mission Support Assessment

	Need
	Assessment

	Emergency divert support for variety of aircraft/weapons load
	      Y

	Visual traffic pattern practice including simulated emergencies
	      G

	Crash response services
	      Y

	Transient alert service
	      Y

	Range operations and maintenance support
	      G


Table 3.8

4.   Modernization Plan

The USAF identifies 10 investment areas to assess range capabilities and assist budget development for improved training support.  These 10 areas are listed below:

· Integrated Air Defense/Counterair Defense Systems

· Targets and Target Arrays 

· Communication Systems

· Scoring and Feedback Systems

· Environmental

· Land

· Airspace

· Physical Plant 

· Unexploded Ordnance/Range Residue

· Management

Table 4.1 provides a description of each area.

This section will focus on solutions to correct the training support deficiencies identified in the MSA, as well as ideas to improve quality or efficiency.   If applicable, the proposed solutions in this section include the deficiency identifiers they are intended to correct.  Some proposals in this section are not connected to specific deficiencies.  Rather, they are intended to improve the quality of training or provide increased efficiency with range operations.  In either case, solutions are organized according to the investment areas listed above.

	INVESTMENT AREA
	DESCRIPTION AND NOTES

	LAND
	Covers land lease/purchase and associated costs related to meeting mission needs while trying to accommodate competing land uses.  Related issues involve range location, distance from user airfields, sufficient surface area, and the attributes of designated airspace that allows effective use of the land.

	AIRSPACE
	Covers actions taken designating and reserving airspace.  Considerations include proximity to user airfields, airspace volume, its attributes and the amount of time it is needed/available.  Other considerations include the land underneath and the airspace’s interrelation with the National Airspace System (NAS).

	ENVIRONMENTAL
	Includes range sustainability and stewardship of natural and cultural resources to include public/tribal outreach efforts that promote a dialogue between the AF and local communities.   Also considered are mandates such as the Sikes, Clean Air, and Endangered Species Acts, and working the Environmental Impact Assessment Process (EIAP).  Additionally, this area may include monitoring environmental effects of operations and establishing mitigation measures.

	UNEXPLODED ORDNANCE, 

RANGE RESIDUE
	Covers removal of Ammunition, Explosives, and Other Dangerous Articles (AEDA) and other range residue on active and inactive ranges.  Also included are efforts to reduce levels of residue and enhance clearance practices.

	PHYSICAL PLANT
	This involves infrastructure requirements primarily dealing with Civil Engineering and includes the construction, upgrade and maintenance of facilities, the repair and improvements of roads and utilities, and other recurring physical structure maintenance.

	SCORING AND    FEEDBACK SYSTEMS
	This area includes Air-to-Surface scoring systems, air combat mission record and replay capabilities, and ECM analysis systems for feedback on Electronic Combat Ranges.

	COMMUNICATION SYSTEMS
	Includes Ground-Air and point-to-point systems and support on the ranges and communications backbones such as microwave and fiber systems.  Also covered are information protection requirements (e.g. encryption) and radio, data link, and instrumentation frequency management.

	INTEGRATED AIR DEFENSE/COUNTERAIR DEFENSE SYSTEMS
	This area covers types and quantities of Electronic Combat training equipment, Information Warfare and Information Operations assets, Space Warfare and Low Observable resources, and the use of expendables (chaff and flares) and towed decoys.

	TARGETS AND TARGET ARRAYS
	Includes the types and quantity of ground targets such as conventional, strafe, urban warfare, and other target configurations.  

	MANAGEMENT
	Represents overarching systemic or institutional work and generally covers procedures and administration. This area includes such activities as programming and supervision as well as scheduling issues, the modernization planning process, and reducing duplication of effort among the ranges.  


Table 4.1

4.1 Integrated Air Defense/Counterair Defense Systems

· An Unmanned Threat Emitter (UMTE) system has been funded (approx $6M, tied to a Congressional insert); installation is scheduled to begin in Fall 01 and completed by Summer 02; this is a sophisticated threat system that will significantly improve emitter capabilities and threat reaction training on the BMGR tactical ranges

-- Consists of four remote emitters:  2 x SA-6, 1 x SA-2, 1 x 2S6 combined with a ZSU 23-4 on the same remote emitter; will provide threat coverage for each of the three existing TAC ranges and at least one remote emitter is planned for the sensor training area (see Targets and Target Arrays, this section)

-- UMTE and ACMI integration is an essential ingredient of the current UMTE installation plan; this integration will require robust communication links to support threat emitter control to include threat video tied into the BMGR ACMI system; high capacity microwave links between the BMGR and Luke AFB are included in the UMTE installation plan

-- The UMTE buy also includes one operations control unit; the future concept of operations calls for this operations control unit to be located at Luke AFB; when combined with a real-time ACMI presentation, operations control personnel will have the capability to act as the “threat czar” and assess, real-time, the validity of threat reactions; this will allow real-time kill assessment when mission objectives dictate
-- Must ensure that O&M funding to support this system is properly budgeted

-- Deficiency corrected:  D2-6
· Smokey SAMs/launchers
-- 7000 smokey SAMs allocated for FY01

-- Current effort to obtain approval/acquire remote smokey SAM launchers underway

-- Integration with UMTE/ACMI will improve threat reaction training

-- Deficiency corrected:  D2-6
4.2 Targets and Target Arrays:






· Davis-Monthan AFB expressed need for helipads on tactical ranges for combat search and rescue (CSAR) training; 56 RMO is currently exploring options to create simulated helipads on at least two of the tactical ranges

· Rebuild/replace all SAM sites

-- Current configuration is based on Vietnam War era; sites need to be brought up to date based on observations from the recent Kosovo conflict

-- Materials used for current targets (external fuel tanks, old battlefield tanks etc) do not create a realistic presentation for training

-- Deficiency corrected:  D2-2
· Develop useable IR targets 

-- IR significant targets are practically non-existent on the Tac ranges; the use of thermal reflective panels and/or heated targets are needed to adequately provide syllabus/RAP directed training 

-- Deficiency corrected:  D2-5

· Move targets to increase use – create more concentrated target grids

-- Some targets go essentially unused throughout the year; these should be moved to target complexes that are more commonly employed during training

 -- Create targets with vertical development to enhance precision munitions training

-- Deficiencies corrected:  D2-2, D3-4

· Acquisition of Joint Modular Ground Targets (JMGT)

-- Provide cost-effective means of providing realistic targets for syllabus/RAP training.

-- Design characteristics should also create IR significant targets for daytime operations

-- JMGTs will significantly reduce range cleanup efforts (less scrap metal and tonnage compared to surplus military vehicles) 

-- JMGTs will be BDU only targets to ensure their longevity as viable targets; however, the placement of these targets must be such that strafe training is not compromised, especially with regard to A-10 requirements; close coordination between 56 RMO and the 355th WG at Davis Monthan must ensure JMGTs are a win-win situation for all BMGR users

-- Deficiencies corrected:  D2-2, D2-5
· Improved lighting for tactical ranges.

-- Requirement for streetlights, vehicle lights, laser pointers and NVIS spot lights on the tactical ranges


-- Deficiencies corrected:  D2-7, D3-3

· Improved lighting for manned ranges (NVG compatible)

-- Adjustable NVIS lighting, as well as dimmer capability for the current range lights, will provide the most flexibility for ensuring that a building block approach to night range training can be effectively accomplished 

-- Deficiencies corrected:  D2-7, D3-3  

· Sensor Training Area

-- Will provide a sensor training range comparable to the USMC Yodaville in the Yuma segment of the BMGR

-- Sea-land cargo containers will be arranged to provide realistic and challenging targets with JMGTs interspersed among them; target arrays will primarily support training oriented toward simulated (no drop) employment of precision weapons

-- Sensor training capabilities will include: reactive UMTE remote emitter and remote smokey SAMs, laser scoring (to include real time feedback in the cockpit), enhanced night/heated targets with smoke generators (simulate target bloom/blossom) and NVG compatible lighting

-- Deficiencies corrected:  D2-2, D2-4, D2-5, D2-6, D2-7, D3-3, D3-4, D3-8
4.3   Communication Systems:



      

· Need FAA approval for final link between ARSR-4 and Luke AFB, as well as digital radar upgrades (ARSR-11)

-- Allows positive control in MOAs and restricted airspace of the BMGR

-- Lights out training can then be accomplished at all altitudes

-- Deficiencies corrected:  D1-3, D3-2

· Establish TASAMS connectivity to GBN Range Ops

-- Provides accurate tracking of flights in the BMGR; GBN personnel will also enter flight information and weapons expenditures into the database as flights report into and out of the range  

· Integrate Comm:  UMTE/ACMI/ARSR-4 (“consolidated” communications system)

--Frequency allocation for microwave links, UMTE and ACMI will most likely be an important issue in later years

-- Fiber optic connectivity is clearly the goal, but the cost must be factored into the budget

-- Deficiencies corrected:  D1-3, D2-6
4.4 Scoring and Feedback Systems

· Correction of current ACMI deficiencies

-- ACC, AETC and the RISPO are aggressively pursuing solutions to correct problems that currently plague the ACMI system; one of these solutions may be to phase in a less expensive personal computer (PC) based debrief system; many considerations must be weighed when determining the best course of action with regard to debrief systems for the CAF and AETC; currently, ACC is attempting to improve our pod problem by equipping the BMGR ACMI system with only P4G and tetherless pods 

-- 56 RMO must continue to work closely with AETC, ACC and the RISPO to ensure ACMI software problems are corrected in a timely manner.  Current software is prone to numerous system crashes or significantly degraded recording of missions.  In either case, these deficiencies have a detrimental impact on training.

-- Current pod status is unacceptable due to poor component reliability combined with inadequate depot support for repairs; 56 RMO must continue close coordination with AETC, ACC and the RISPO for parts reliability issues; depot level support for the P4G pods is just becoming available in Spring 01; this support is critical to improve pod reliability

-
A new CCS will be installed in Fall 01 and should solve some or all of the ACMI mission recording and playback anomalies.

· Addition of tetherless pods to expand debrief capability

-- 56 RMO is attempting to acquire 64 tetherless ACMI pods to allow use of the ACMI system in all Luke AFB MOAs; these additional pods will provide the capability for ACMI support in Gladden/Bagdad MOAs and prevent numerous “lost” mission debriefing opportunities for the significant number of air-to-air missions conducted in these MOAs

-- This will bring the total number of GPS pods at Luke to 100 and increase the number of ACMI possible sorties by 14,000 annually; ACC is working to simplify our pod situation by taking replacing all P4AM and P4B pods with only P4G and tetherless pods
-- 56 RMO must ensure additional spares are considered as part of the plan to bring these pods online

-- 56 RMO must coordinate closely with AETC and the RISPO to ensure the budget for additional pods includes a solid logistics plan and depot level maintenance

-- Deficiencies corrected:  D1-2, D2-4, D2-6

· Future ACMI enhancements

-- Relocate ACMI range control from Gila Bend AFAF to Luke AFB

-- Provide ARSR4 radar feed to range control for inclusion of low activity picture (used to deconflict “non-player” aircraft from military aircraft conducting training on the BMGR

-- Integrate ACMI and UMTE systems (see Integrated Air Defense/Counterair Defense Systems, this section) 

-- Encryption; necessary to support advanced weapon systems training

-- Real-time shot assessment; plan is to eventually work this into the software, but system must first be encrypted for security reasons

-- Tucson ANG support; the 162nd FW needs to either “buy” into the infrastructure

(T-1 communications link to ACMI system at LAFB) or utilize the right kind of pods (i.e. tetherless) on the weekends to allow playback at Tucson; this will avoid the current (and slow) process of transmitting recorded missions from LAFB to Tucson via a normal phone line

-- ACMI support for Davis-Monthan AFB; A-10 pilots require debrief capability; TSPI data from the BMGR ACMI system could be used for a Multi-Sensor Display system located at DM and Tucson ANG

· Incorporate Joint Advanced Weapon Scoring System (JAWSS; multi-component system); funded for FY01 (4 WISS, 4 RSSS, 3 LSTSS, 1 LES-M); installation to commence in late 01; system includes:

-- Weapons Impact Scoring System (WISS, 4 requested, 1 for each manned range)

-- Range Strafe Scoring Systems (RSSS, includes HAS scoring capability)

-- Large Scale Target Sensor Systems (LSTSS; 1 requested for Sensor Training Area)

-- Laser Evaluation System-Mobile (LES-M; 1 requested for laser equipped A/C)

-- JAWSS will be an excellent upgrade of our existing capability and will bring the

BMGR scoring system into the 21st century 

-- Deficiencies corrected:  D2-1, D3-4  
· Develop strafe pits on manned ranges to accommodate HAS scoring

-- Identified as an ACC requirement; capability will be provided with addition of RSSS

-- Requires change to orientation of strafe panels

-- Deficiency corrected:  D2-1
4.5    Environmental

Current Planning Actions:

· EA on implementing flash-burning of munitions residues to 5X.

· EA on UMTEs and SAM target reconfiguration.

· EA on the excavation of sand and gravel resources on the BMGR

· EIS on the Integrated National Resources Management Plan (INRMP)

· EBS on the disposition of non-renewed lands

· EIAP on all range maintenance and infrastructure plans

· EIAP on TAC Target replacement and reconfiguration

· EA on Forage Enhancement

· Responds to Range Incidents

Future Planning Actions:

· EIAP/Potential EIS/EA related to Joint Strike Fighter (JSF) training

· EA/EIS for Sensor Training Area

· EIAP for GBAFAF upgrades

· EIAP for changes in operations, syllabi, tracks and MTRs
Current Natural Resources Actions:

· CFPO Surveys

· Bat Surveys

· Sonoran Pronghorn Forage Enhancement Project

· Development of an INRMP for the BMGR
· Soil and Vegetation Surveys for the BMGR

· Development of Infrastructure plans to protect Natural Resources

· Conduct various surveys and projects in accordance with the BO

· Review MTRs

· Responds to Range Incidents

Future Natural Resources Actions:

· Implement the INRMP and Manage the BMGR Natural Resources

· Continue natural resource surveys

· Conduct Biological Assessments in 2001 and 2003

· Continue projects in accordance with the BO

· Provide technical input and consultation services to EIAP actions

Current Cultural Resources Actions:

· Continue resource surveys and consultation associated with Section 106 review of ongoing range use for training

· Conducting surveys and consultation for UMTE sites on the TAC Ranges as part of EIAP

· Conducting surveys and consultation for old target/munitions cleanup as part of EIAP
· Conducting survey and consultation for proposed Sensor Training Area

· Providing technical inputs and management assistance to the INRMP

· Completion of the Integrated Cultural Resources Management Plan (ICRMP)

· Providing ‘on-call’ survey and consultation support to WTI, Guard and other training proposals and surveys and consultations to EIAP process on construction and training proposals, where appropriate

· Ongoing site protection programs, National Register nominations, collection management and public education(Section 110 NHPA, ARPA, AFIs and other guidance)

Future Cultural Resources Actions:

· Continue surveys and consultations associated with continued range use for training

· Provide survey and consultation support to EIAP

· Conduct Section 106 consultation for all undertakings

· Continue survey, consultation and compliance support for Sensor Training Area planning
· Continue ongoing survey, site protection, and education activities related to Section 110 NHPA, ARPA, AFI and other guidance

Specific cultural resource issues that should be considered in planning and evaluating some of the BMGR upgrades described in this document include:

- Lighting for NVG training

Cultural resource issues generally are limited to impacts on the area within the footprint of facilities; however, lighting is the kind of action that may have an impact on places eligible for inclusion on the National Register for reasons other than information potential (that is, places that are eligible under criterion a, b, or c) that are located some distance from any actual physical impact, but within the “viewshed.”

- Helipads on tactical ranges

   Cultural resource issues are limited mainly to direct impact of construction and use of facilities.

- Sensor Training Area

Potential cultural resource issues range from actual physical impacts, to viewshed issues.  In general, RMO’s consulting partners are most concerned about perceived “new” or expanded impacts.  Given the increased sophistication of those preservation partners regarding landscape-level issues, Section 106 consultation regarding the development of a new target complex in a previously undisturbed area is likely to be a longer, more complex process than usual.

- Moving targets to create concentrated target grids and removing those that are described as unused

This activity should be coordinated with ESM’s efforts to complete Section 106 consultation for the ongoing use of the range for training as currently described.   Once archaeological data are analyzed and synthesized, and analysis of current and future use of individual targets is completed, ESM proposes to work with Range Operations staff to assess impacts on cultural resources of current practices, consider ways to eliminate or reduce those impacts, and develop plans for closing or moving targets, treating archaeological sites and other cultural resources, and completing the consultation necessary to comply with Section 106 of the NHPA and other preservation requirements, based on mission-related constraints as well as resource significance and tribal cultural concerns

- Gila Bend AFAF

Although the more developed portions of the AFAF have been heavily impacted by past activity, there are cultural resource issues to be addressed.  The buildings and structures at Gila Bend AFAF have been documented and evaluated, and none is considered eligible for inclusion on the National Register of Historic Places; however, the area has not been completely surveyed for archaeological and other cultural resources.  Further, most of the historic disturbance (for example, grading and paving) has been fairly shallow, and intact archaeological deposits may be present below the disturbed soils of the surface.  The actions described in the plan meet the threshold for Section 106 review.

- Old munitions cleanup.  

Old target arrays (for example, Korean War vintage targets such as the railroad/tunnel target on STAC which appears on 1953 maps) must be evaluated as potential historic properties (that is, are they eligible, either individually or as a group, for inclusion on the National Register as representative of the training methods/military history of the time), and Section 106 consultation must be completed, before cleanup proceeds.

4.6    Land


On 6 Nov 01, all land management responsibilities for the eastern segment of the BMGR will be transferred to the USAF (administered through the 56 RMO).  Primary actions will focus on implementation of the INRMP and ICRMP. 

4.7   Airspace:





· The BMGR cannot afford to lose airspace without experiencing a major impact on training; this point must continue to be emphasized to USAF and political leadership

· The transition to “free flight” may increase the frequency of FAA airspace capping in the MOAs; a reporting system for this capping must be robust to include up channeling and, if required, identify it as a training deficiency

· Approval for lights-out flying requirement in MOAs

-- Depends on capability for positive control in the MOAs and restricted airspace (see Communications section)

-- Deficiencies corrected:  D1-3, D3-2
- 
56 RMO must be compliant with MAMS in the near future and procedures need to be established for its use

4.8   Physical Plant:







· Improve Gila Bend AFAF Munitions Storage Area (MSA) capacity to support current and future requirements

-- Closet type MSA currently in place is not large enough to store live rockets, which

are regularly used by US Army helicopter units that deploy to Gila Bend for training;

this MSA is also incapable of storing live GP bombs from aircraft that divert into Gila

Bend for hung live ordnance IAW with local procedures

-- Explosive safety issues require numerous waivers for the current MSA; some of

these issues may create hazardous conditions 

-- An igloo style MSA was funded by USAF and construction is in progress;

two additional MSA were recently funded by the ARNG; these MSAs will

significantly improve Gila Bend AFAF live weapons storage capability

-- Deficiencies corrected:  D3-10, D3-13, D4-1  
· Improve GBN fuel storage capacity 

-- Current capacity is not sufficient to handle refueling requirements


-- Weather related diverts of a large number of aircraft to Gila Bend would quickly

    exceed the current fuel storage capacity


-- Deficiencies corrected:  D3-10, D4-1

· Correct Gila Bend AFAF fire station problems

-- Building has been condemned for numerous structural deficiencies


-- Major repair of existing building or construction of a new one must be

          accomplished to correct this unsatisfactory situation

-- Deficiency corrected:  D4-2

· Move Gila Bend AFAF control tower; currently located in the “clear area” of the runway

-- Tower needs to be moved or a new one built outside the clear area

-- Deficiency corrected:  D4-1

· Plus up Gila Bend AFAF to support AEF deployment training; this training will involve multiple aircraft with live weapon configurations and requires the following changes:

-- Completion of USAF and ARNG MSAs

-- A large ramp with live load capability to handle approx 12-14 aircraft

-- Covered weapons buildup pad

-- Parallel taxiway

-- Improved support assets (fire support, ramp improvements/resurfacing, POL facilities/storage to include hot pit refueling, billeting/food services/water)

-- Facilities for pilot mission planning/briefing

-- Deficiencies corrected:  D3-10, D3-13, D4-1, D4-2, D4-3

4.9   Unexploded Ordnance (UXO)/Range Residue:
   

· Range Residue Removal issues

-- Increased use of “no drop scoring” can significantly reduce life cycle costs of targets and munitions and decrease maintenance and clearance cost and time.  Where impact on training is negligible and after proven training results are achieved from Sensor Training Area, expansion of no drop scoring may be pursued. 

-- Implementation of reduced clearance criteria:  New criteria proposed in AFI 13-212 will greatly reduce time necessary for ordnance evaluation and removal.

--- Target maintenance and environmental contract adjustments may be necessary to fully capitalize on this time saving benefit.

-- Mechanical harvesting, demilitarization, and flashing of practice ordnance from heavily contaminated sites will reduce ergonomic stressors, produce cleaner targets and ensure scrap offered for sale/recycling is free of Ammunition Explosives and Dangerous Articles.  Mechanization of residue processes will be required well into the future to eliminate UXO legacy. 

-- Complete EA and implement flash burning of munitions residue to “5X”

--- According to the EPA, trace elements on munitions residue may be hazardous material; flash burning ensures that no traces remain

--- Flashing done on range property is a RCRA exempt process according to the military munitions rule.  To effectively capitalize on this exemption demilitarization and flashing equipment or contracts must provide for portability to austere job sites.

--- EA is 90% complete

--- Current burn permits will require expansion or new permits established to include the flashing processes.

--- Target maintenance contract adjustments may be necessary to fully capitalize on any time saving benefit.

-- Expand use of EOD tracker GPS data logger into all EOD vehicles; Luke EOD has set the benchmark for use of this system; it has had a positive impact on EOD operations; creates historical database of EO concentrations 

-- Expanding the function of the GIS to include navigation will ultimately ensure accurate coverage of mandated clearance criteria and can alert operators when they approach previously documented cultural or natural resources.

-- Assess and conduct ordnance cleanup and site restoration on old targets from WWII/Korean war era; this is a potential public relations coup for the range and needs to be well documented and effectively presented

-- Implement use of explosive cutting tape for on-range demilitarize of practice bombs; this effort will reduce the amount of hazardous material needed to perform EOD work without compromising safety

-- Explosive cutting tape will also reduce the amount of time EOD personnel dedicate to demilitarize operations and by extension reduce range clearance time

--- Relative cost of explosive cutting tape is currently the same as current methods; long-term savings may occur as increased orders bring unit price down

-- Sub-scale Practice Bomb Replacement (SPBR; plastic, environmentally friendly, more economical); SBPR is currently being tested and must go through Initial Operational Test and Evaluation (IOTE) process; These types of munitions will be much easier to demilitarize, reducing recovery and recycling costs. 

-- Reusable large scale training ordnance currently proposed, if successful, may further reduce recycling costs

4.10   Management:    



· Improvements to communications system (microwave links for UMTE/ACMI) may require modification of current communications contract

· Hire more contract personnel to operate threat emitters for tactical ranges

-- We anticipate the need for four additional operators (October 01 contract modification)

· Hire more ACMI personnel 

-- The planned arrival of more ACMI pods in FY02 will require an additional “team” (3 load personnel and 1 maintenance technician)

· Improve security structure to prevent encroachment on the BMGR (illegal aliens, hunters, campers, border patrol agents, etc.)

-- There is currently one person assigned to cover all of the eastern half of the BMGR

-- One proposed solution is underway to award a contract to the Tohono O’odham Nation for range patrol services; security protocols for this contract are currently being finalized

-- AETC legal office is investigating the option using the INRMP process to hire security personnel

5. Mission Support Post Investment Assessment

The post investment assessment will establish the impact of modernization and enhancement efforts described in Section 4. This assessment will also establish BMGR upgrade priorities.  Priorities will focus on upgrades anticipated to have an immediate and positive effect on current training needs.  Additionally, enhancements that will affect the quality of training support or serve to fulfill future training needs will be considered.

As a rough guide, the steps for successful implementation of actions/projects recommended in this plan are:

· FINANCIAL PLANNING:  Identify sources to fund each deficiency correction or quality enhancement.  As part of this step, the waters at AETC and ACC must be tested for funding support.  Potential sources other than the traditional budgeted money are congressional inserts and plus-up funds.  When applicable, ensure the logistics tail, as well as the need for spare components, is considered.

· ENVIRONMENTAL PLANNING:  Ensure environmental planning actions are started early enough to avoid delays.  The definition of early will vary depending on the level of environmental impact.

· CONTRACTING:  Start close and regular coordination with contracting to begin the bidding process.  They will need sufficient detail to secure a contractor that can adequately meet the requirements of the project.  Insufficient detail will more than likely result in a poorly written contract bid and possibly inadequate contractor performance. 

· CONTRACTS:  Determine as much as possible the potential for modifications to existing contracts, or the need for a new contract, that will result.  Work closely with the appropriate RMO/QAEs and contracting to avoid problems.

· USER COORDINATION:  Before the go ahead is given for a particular project, affected BMGR users must be queried for their inputs.  A project implemented without user input will normally lead to much consternation.

· ACTION OFFICER MAGIC:  Most projects need an aggressive (insert pit bull or Type A personality) PROJO to add the necessary push every step of the way.  Attention to detail and a strong will are obvious plusses.

.
6. SUMMATION

The BMGR Mission Support Plan was created to assess current range capabilities and provide a clear roadmap to correct support deficiencies and enhance quality training.  It is incumbent upon future RMO action officers to ensure this document continues to be a realistic and viable tool for supporting the training needs of BMGR users.  Clearly, the support of these needs will not continue into the future through simple maintenance of the status quo.  Listed below are suggestions to help keep the BMGR MSP fresh during the years ahead.

· AIRCRAFT/WEAPON ROADMAPS: future modifications to combat aircraft, and their associated munitions capabilities will normally lead to new training support needs for combat training ranges; thus, projected upgrades to improve US combat aircraft/weapons capabilities must be examined for RMO mission impact.
· MISSION CHANGES: changes in combat tactics/missions, potential combat locations/environments, and adversary tactics/weapons capabilities may change CAF training requirements; consequently, modified CAF training requirements will likely affect BMGR support requirements. 

· BASE/FORCE REALIGNMENT: changes in the locations and numbers of combat aviation assets at military bases near the BMGR must be examined for possible mission impact, including the potential for increased use of the range by US Allies.

· ENVIRONMENTAL AND INFRASTRUCTURE REQUIREMENTS: new or changing cultural and natural resource management issues, as well as modified infrastructure requirements (computer LANs, power grids, roads and structures) must be considered for mission impact.

· FUTURE AIRCRAFT AND WEAPONS: the advent of new technology in aircraft and weapons will most likely have an impact on BMGR requirements; additionally, advances in training munitions must not be overlooked.

One final thought to ponder compliments of Lt Col Frank “D+9” DiGiovanni (MSP guru, ACC/DXOR,). Although completion of the BMGR MSP was challenging, it was a much easier task compared to the difficult chore of MSP implementation.  No MSP, good or bad, has ever directly brought about change within an organization.  To be an effective tool, the BMGR MSP needs motivated human beings willing and able to take action.  As such, this tool must be assertively put to work now.  So in simple D+9 terms, TAKE ACTION NOW.

In the absence of DIRECT action, the BMGR MSP is doomed to gather dust and eventually fade into extinction…
LIST OF ACRONYMS

ACC – Air Combat Command

ACM – Air Combat Maneuvers

ACMI – Air Combat Maneuvering Instrumentation

ACT – Air Combat Tactics

AEF – Aerospace Expeditionary Force

AETC – Air Education and Training Command

AFAF – Air Force Auxiliary Field 

AFRES – Air Force Reserve

AFTL – Air Force Task List

AGL – Above Ground Level

AICUZ – Air Installation Compatible Use Zone

ANG – Air National Guard 

ARNG – Air National Guard

ARPA – Archeological Resources Protection Act

BFM – Basic Fighter Maneuver

BMGR – Barry M. Goldwater Range 

BO – Biological Opinion

C3 – Command, Control and Communications

CAF – Combat Air Forces

CAS – Close Air Support

CCD – Concealment, Camouflage and Deception

CSAR – Combat Search and Rescue

CTS – Course Training Standard

DOC – Designed Operational Capability

EA – Environmental Analysis

EAF – Expeditionary Aerospace Force

EIS – Environmental Impact Study

EOD – Explosive Ordnance Disposal

EPA – Environmental Protection Agency

ESM – Environmental Science Management

ETAC – East Tactical Range

FAA – Federal Aviation Administration

FTU – Fighter Training Unit

FY – Fiscal Year

GIS – Geographical Information Systems

GP – General Purpose

GPS – Geo-stationary Positioning System

HARM – High-speed Anti-Radiation Missile

HAS – High Angle Strafe

HE – High Explosive

HTS – HARM Targeting System

IAW – In Accordance With

ICRMP – Integrated Cultural Resources Management Plan

INRMP – Integrated Natural Resources Management Plan

IOTE – Initial Operational Test and Evaluation

IR – Infra-Red

IQT – Initial Qualification Training

JAWSS – Joint Advanced Weapons Scoring System

JFC – Joint Forces Commander

JMETL – Joint Mission Essential Task List

JMGT – Joint Modular Ground Target

JSCP – Joint Strategic Capabilities Plan

JSF – Joint Strike Fighter

LANTIRN – Low Altitude Night Targeting IR Navigation

LAS – Low Angle Strafe

LASDT – Low Altitude Step Down Training

LES-M – Laser Evaluation System - Mobile

LFE – Large Force Exercise

LGB – Laser Guided Bomb

LSTSS – Large Scale Target Sensor System

LRS – Long Range Strafe

MAA – Mission Area Assessment

MAP – Mission Area Plan

MAV – Maverick Missile

MOA – Military Operating Area

MSA – Mission Support Assessment

MSL – Mean Sea Level

MSNA – Mission Support Need Analysis

MSP – Mission Support Plan

MTR – Military Training Route

NEPA – National Environmental Policy Act
NHPA – National Historic Preservation Act

NM – Nautical Mile

NTAC – North Tactical Range

NVG – Night Vision Goggles

NVIS – Night Vision

O&M – Operations and Maintenance

PGM – Precision Guided Munitions

R3 – Range Residue Removal

RCO – Range Control Officer

RISPO – Range Integration Systems Program Office

RSSS – Range Strafe Scoring System

RMO – Range Management Office

ROCC – Range Operations Control Center

SA – Surface Attack

SAM – Surface-to-Air Missile

SAT – Surface Attack Tactics

SEAD – Suppression of Enemy Air Defenses

SFO – Simulated Flameout Landing

SPBR – Sub-scale Plastic Bomb Replacement

STAC – South Tactical Range

STOVL – Short Takeoff and Vertical Landing

STT – Strategies-to-Task

TAC - Tactical

TTS – Two Target Strafe

UJTL – Uniform Joint Task List

UMTE – Unmanned Threat Emitter

USAF – United States Air Force

USMC – United States Marine Corps

USN – United States Navy

UXO – Unexploded Ordnance

WISS – Weapons Impact Scoring System

GILA BEND SEGMENT








YUMA SEGMENT





USMC


CONTROL





USAF


CONTROL





Gila Bend


AFAF





R-2305





R-2304





R-2301E





Gila Bend


AFAF





3





4





Manned Ranges # 1-4





1





2





STAC





ETAC





NTAC








PAGE  
30

