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Shop Pilotless Aircraft. FAC: 2123

CATCODE: 212252
OPR: AF/A4LM
OCR: JUAS COE

1.1 Description. Facility designed to provide maintenance, repair, and inspection of sub-
scale drone aircraft. Functional space area includes an office and various shops (engine,
electronics, sheet metal and pod shop). (RQ-1/MQ-1 PREDATOR)

1.2 A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.










Shop, Marine Maintenance. FAC: 2133

CATCODE: 213363
OPR: AFCEC/COS
OCR: N.A.

1.1 Description. This facility supports weapons test and training mission conducted on
and over water test ranges to include cleaning and maintaining surveillance of the area,
place and recover targets. The facility provides berthing space and maintenance work
areas for motorized barges, etc.

1.2 A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Marine Railway. FAC: 2132

CATCODE: 213436
OPR: AFCEC/COS
OCR: N.A.

1.1. Description. This category code identifies those railway tracks that run along the
docks and concrete ramps to the water’s edge of a waterfront harbor/marina.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Marine Maintenance Support Facility. FAC: 2134

CATCODE: 213499
OPR: N.A.
OCR: N.A.

1.1. Description. A facility designed to support ship component maintenance, repair, and
inspection activities.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Vehicle Service Rack. FAC: 2145

CATCODE: 214422
OPR: AF/A4ALE
OCR: N.A.

1.1. Description. This facility is used to service government vehicles only. It should not
be confused with the “privately owned vehicle wash rack™ which is operated by and
injunction with the automotive hobby shops.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Refueling Vehicle Hardened Shelter. FAC: 2141

CATCODE: 214429
OPR: AF/A4ALE
OCR: AFCEC/COS

1.1. Description. Blast hardened facility constructed of cast in place concrete that gives
protection to refueling vehicles in areas where this threat exists.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Transporter/Erector Test Facility. FAC: 2146

CATCODE: 214469
OPR: AF/A4LW
OCR: AFSPC/A4MI

1.1. Description. An underground pit system coupled with an above ground control room
used to test the integrity of transporter/erector and payload transporter vehicles.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Weapons Release Systems Shop. FAC: 2151

CATCODE: 215552
OPR: AF/A4LW
OCR: ACC/A4W

1.1. Description. This facility provides space for off equipment overhaul and repair
of aircraft gun systems and weapons release systems that include, but are not
limited to, bomb ejection racks, weapons pylons, and missile rotary launchers. The
facility includes a maintenance area with work benches, gun and/or ejector unit
cleaning room, maintenance offices, dispatch office, bench stock room, and
storage space for alternate mission equipment (AME), mobility equipment, test
sets, and support equipment.

1.2. Requirements Determination. The facility maintains aircraft weapons release
systems, gun systems, and associated equipment. For support of aircraft with gun
systems installed, the facility requires a secure room/vault for storage of aircraft
guns. Obtain additional information from AF/A4LW through ACC/A4WM.

1.3. Scope Determination. Space requirements are as follows.

1.3.1. Single wing of aircraft not equipped with multiple ejector racks
(MER): 980 m? (10,530 ft?).

1.3.2. Single wing of aircraft equipped with MER: 1,070 m? (11,500 ft?).

1.3.3. Storage space, including office space for four people: 560 m?
(6,000 ft?).

1.3.4. Additional space for storage of mobility support equipment (when
authorized) in high threat areas.

1.3.5. Twelve PAA B-52 bomber units tasked with Heavy Stores Adapter
Beams and cluster racks: 557 m? (6,000 ft?), with an additional 465 m? (5,000
ft?) for each subsequent 12 PAA B-52 unit added. This facility includes a
9,070 kg (10 ton) monorail hoist.

1.3.6. Twelve PAA B-1B conventionally tasked unit: 465 m? (5,000 ft?), with
an additional 279 m? (3,000 ft?) for each subsequent 1 PAA added. This
facility requires a 9,070 kg (10 ton) monorail hoist and floor capable of 1,720
kPa (250 psi) tire footprint, 22,700 kg (50,000 pound) trailer weight, and drive-
through capability with 3.65 m x 3.65 m (12 ft x 12 ft) overhead doors.

1.3.7. Twelve PAA B-1 unit: See requirements in paragraph 1.3.6 above.

1.3.8. F-22 and F-35 fighter units require larger AME storage space than legacy
fighters. Refer to each aircraft’s facilities requirements plan or document to
properly size the AME storage area. Factor-in additional storage space for
large containers/crates frequently used to ship AME and gun systems managed
under the two-level maintenance concept.

1.4. Dimensions. See paragraph 1.3 above.





1.5. Design Considerations.

1.5.1. Locate facilities to comply with explosives safety standards (see DoD
6055.9Std and AFMAN 91-201 for further guidance).

1.5.2. Adequate ventilation is necessary in the weapons cleaning room.

1.5.3. Provide floor drains in maintenance areas as required. The floor drain
in the cleaning room should be connected to an oil-water separator.

1.5.4. Provide explosion-proof fixtures as required.

1.5.5. A minimum clear ceiling height may be required in the maintenance
and storage areas to allow for fire protection systems and/or installation of an
overhead monorail hoist.

1.5.6. Provide sufficient compressed air outlets throughout the maintenance
area.

1.5.7. Test equipment may have special electrical requirements. Provide
grounding, surge protection, and lightning protection system.

1.5.8. Facilities storing aircraft guns require a secure room/vault with high
security locks; size is dependent on number of assets stored and caliber of
weapons.

1.5.9. An intrusion detection and alarm system may be required in accordance
with AFI 31-101.

1.5.10. Large (garage-type) roll-up or sliding doors may be required to
facilitate entry of equipment into the maintenance and storage areas.

1.5.11. This facility should be located in close proximity to the
operational parking apron and be accessible to vehicles transporting
weapons release and gun system components to and from the flight line.






Shop Aircraft Weapons Overhaul Depot. FAC: 2152

CATCODE: 215553
OPR: AF/A4LW
OCR: WR-ALC/782 CBSG

1.1. Description. This facility provides space for depot overhaul of aircraft weapons
system and equipment that includes but not limited to: guns, bomb racks, weapons pylons
ejection racks, etc. Space is provided for storage, tools, restrooms and other valid support
functions.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.










Shop Ordnance Equipment Depot. FAC: 2152

CATCODE: 215554
OPR: AF/A4LW
OCR: WR-ALC/782 CBSG

1.1. Description. This facility provides space for depot ordinance maintenance and
overhaul. Ordinance includes but not limited to: bombs, test bombs, missiles, test
missiles, ammunition and all related items. Space is available for offices, tools, storage,
technical data, and break area.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop Cartridge Overhaul Depot. FAC: 2152

CATCODE: 215555
OPR: AF/A4LW
OCR: WR-ALC/782 CBSG

1.1. Description. This facility is used to repair aircraft weapon systems and equipment.
This includes air emergency start cartridges, rocket motors, seat ejection cartridges, self-
ejection seats, catapult guns, etc.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Avionics Shop. FAC: 2171

CATCODE: 217712
OPR: AF/A4L
OCR: WR-ALC/752 CBSG

1.1. Description. This shop accommodates organizational and intermediate level
maintenance activities for the following aircraft equipment and accessories: Airborne
communications, cameras, bombing systems, and tactical support
element/communications security (TSEC/COMSEC) equipment. TSEC/COMSEC
equipment includes equipment for secure voice, identification friend or foe (IFF),
selective identification feature (SIF), data link pods, etc.

1.2. Requirements Determination. Obtain additional information from the MAJCOM
and AF/A4L.

1.3. Scope Determination.

1.3.1. Major items that require shop and storage space are storage racks for
serviceable equipment and equipment waiting for maintenance or parts; coding
devices; technical data and code books; pod lifting devices, cradles; and storage
racks.

1.3.2. For Pod Storage Requirements see Table 1.2, Note 2.
1.4. Dimensions. See Table 1.1.

1.5. Design Considerations. Ensure shops have intrusion detection and alarm systems.
Ensure avionics pod shops comply with local, state, and federal requirements in respect
to air emissions, as required by AFI 32-7040. Locate facilities to comply with
explosives safety standards. Some storage space provides physical security and corrosion
protection for delicate electronic equipment. Combine maintenance and storage facilities
so that they can share the secure storage area if possible. Ensure shop design complies
with facility design instructions to minimize radiation exposure as outlined in paragraph
3.2. of AFI 48-148, lonizing Radiation Protection.

Table 1.1. Space Requirements for Avionics Shops™? 2.

Mission (;aross Area
m ft?

Air Refueling Wing 641 6,900
Bomb Wing 2,137 23,000
Airlift Wing (C-17)5 1,765 19,000
Airlift Wing (C-5) 2,787 30,000
Airlift Wing (C-5, C-17)5 3,252 35,000
Airlift Wing (C-130) 929 10,000
FIS 1,175 12,650
Fighter Wing 1,579 17,000
UPT Wing 929 10,000
Mobility Wing See MAICOM
Composite Wing See MAJCOM
Special Operations Squadron See Note 4
Combat Search and Rescue Unit See Note 4
NOTES:






1. This includes offensive avionics system test equipment and electronic countermeasure
(ECM) equipment.

2. Communications and navigation require additional secure storage. Navigation requires
9.3 m? (100 ft?). Communications without data link pods require 9.3 m? (100 ft?). ECM
pod secure storage requirements are 177 m? (1,905 ft?) for 1 to 12 pods and 254 m? (2,734
ft2) for 13 to 24 pods.

3. Authorized post-attach command and control systems (PACCS) function requires an
additional 372 m? (4,000 ft?).

4. Space is determined by individual analysis and validated by the appropriate MAJCOM.
5. Based on previous calculations for C-141 avionics shop. Refine space requirement by
individual analysis.

Table 1.2. Space Requirements for Pod Shops.

Number of Sets of Pod Support Equipment??

Function L ‘ 2 ‘ 3 4
Gross Area
m? ft? m? ft? m? ft? m? ft2
Maintenance 181 | 1,950 323 | 3,480 465| 5,010 608 | 6,540
Storage 368 3,961 | 736 | 7,922 | 1,104 | 11,883| 1,472 | 15,844
Total Gross Area 549 5911 | 1,059 11,402| 1,569| 16,893| 2,080 | 22,384

NOTES:

1. Each set of pod support equipment maintains 25 electronic countermeasure (ECM) pods.
2. For additional pod storage space for Centralized Repair Facilities see Table 1.3. Note 2.

Table 1.3. Space Requirements for Vehicle Maintenance Support Core.

Total Assigned Vehicles Grosrf]f\ rea e
0 to 250 465 5,000
251 to 500 557 6,000
501 to 700 650 7,000
701 to 900 743 8,000
901 to 1,100 790 8,500
1,101 to 1,200 836 9,000
1,201 to 1,300 883 9,500







Shop ICBM/Tactical Air Control Communications Electronics. FAC: 2171

CATCODE: 217722
OPR: AF/A4L
OCR: AFSPC

1.1. Description. Facility designed to provide maintenance and service to
communications systems supporting missile sites.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop Electrical Overhaul and Test Depot. FAC: 2172

CATCODE: 217735
OPR: AF/A4L
OCR: WR-ALC/402 AMXG

1.1. Description. Facility designed to provide repair, overhaul and testing of electrical
aircraft accessories and components, drive motors, switches, circuit protection devices,
and wiring.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Radome Overhaul and Test Depot. FAC: 2172

CATCODE: 217736
OPR: AF/A4L
OCR: WR-ALC/402 AMXG

1.1. Description. Radomes that have been removed from aircraft undergoing
programmed depot maintenance are routed through this facility for repair of fiberglass or
composite material and repair of conductive coating material. Radomes are also tested to
assure their functional ability.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Meteorological Equipment Shop. FAC: 2171

CATCODE: 217752
OPR: AFWA
OCR: AF/A30-W

1.1. Description. This facility provides space for the basic shop, administrative and
training functions, and mockup bench sets for unique mission equipment or systems,
such as Defense Meteorological Satellite Program, AN/FMQ-7 Solar Optical
Telescope, and AN/FRR-95 Radio Solar Telescope.

1.2. Requirements Determination. The building provides shop space for
maintaining meteorological equipment. Obtain additional information from AF/A30-
W and MAJCOMs.

1.3. Scope Determination. Meteorological shops vary from 372 m? (4,000 ft%) to
790 m? (8,500 ft?). Additional space may be provided where bench sets are authorized
for specific systems. Justify the additional space in the project submittal with a
detailed analysis of space occupied by equipment and personnel.

1.4. Dimensions. See paragraph 1.3 above.

1.5. Design Considerations. Give consideration for special security measures or
other pertinent features on a case-by-case basis, such as cipher locks, secure
compounds, raised floors, and storage areas.






Shop, Navigational Aids. FAC: 2171

CATCODE: 217762
OPR: AFFSA
OCR: AF/A30-A0

1.1. Description Facility designed for providing field and periodic maintenance and
repair of navigational aids. The main functional space areas include administrative and
shop space.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop, Range Warning System Communications-Electronics. FAC: 2172

CATCODE: 217812
OPR: AFNIC
OCR: AF/A30-AR

1.1. Description This Facility provides space for depot overhaul & repair of range
monitoring equipment and related electronic equipment that does not already have an
assigned depot to accomplish repairs. Space includes supervisor offices, tool storage area,
etc.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






General Item Repair Shop, DOL/DPW/IMMA/IMMD. FAC: 2181

CATCODE: 218122
OPR: N.A.
OCR: N.A.

1.1. Description. A building suitable for such shop work as fuel system repair, large
electronic component and motor repair, chemical equipment repair, and machine shop
operations. This category code should be used for stand-alone facilities where the shop is
physically separate from the remainder of the maintenance activity or to delineate
functional areas within the maintenance facility. Otherwise, it is generally part of the
General-Purpose Maintenance Shop.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Installation Support Equipment Maintenance Shop. FAC: 2182

CATCODE: 218299
OPR: N.A.
OCR: N.A.

1.1. Description A facility designed to house installation support equipment
maintenance, repair, and inspection activities.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.










Aircraft Support Equipment Shop/Storage Facility. FAC: 2181

CATCODE: 218712
OPR: AF/A4L
OCR: WR-ALC/642 CBSG

1.1. Description. This facility encompasses powered and non-powered AGE
maintenance, inspection, repair and servicing functions, and powered munitions AGE,
if assigned. It also maintains and holds powered AGE in readiness.

1.2. Requirements Determination. The AGE shop inspects, maintains, repairs, and
services powered and non-powered AGE directly supporting aircraft and powered
munitions AGE, if assigned. It normally includes maintenance stalls with work
benches, an indoor wash rack, tool crib, bench stock, sealed lead acid battery
servicing area, engine exhaust education system, administrative space, and personnel
locker space.

1.3. Scope Determination. Table 1.1 lists space requirements for maintenance shops
and standby storage facilities. These space requirements include total covered and open
storage. Open storage is identified as Aircraft Support Equipment Storage Yard
(CATCODE 852273) and is measured in square yards. Additive to the space
requirements in Table 1.1 are requirements for maintenance and storage of munitions
trailers and equipment that are maintained in or near the weapon storage areas.
Requirements for munitions AGE are to be obtained from MAJCOM/A4 and A7.
For powered munitions trailer maintenance and storage facilities, allow 192 m? (230
yd?) per authorized trailer for each facility.

1.4. Dimensions. See Table 1.1.
1.5. Design Considerations.

1.5.1. Standby storage facilities are necessary for AGE awaiting dispatch after
repair. Depending on climate, the facility may be a heated or unheated building,
AGE Storage Yard (CATCODE 852273), or a combination of these. Separate
sub-pool standby storage facilities are authorized where AGE operating
locations are widely dispersed. Equipment Fueling Stations (CATCODE
123335) are necessary for servicing powered AGE.

1.5.2. A separate area for LOX handling equipment is needed. When powered
munitions, trailers are assigned, there is a separate maintenance shop normally
at or near the munitions storage area. It includes maintenance stalls with work
benches, an indoor wash rack, tool crib, bench stock, administrative space, and
personnel locker space. When powered munitions, trailers are assigned, there
is an enclosed storage facility near the trailer maintenance shop to house trailers
not in use.

1.5.3. Office areas require sound insulation, and portions of this facility may
need special ventilation and/or exhaust evacuation. Corrosion control is
normally performed in a Corrosion Control Facility (CATCODE 211159).
Include an environmental protection, eye wash, and an emergency shower near
the battery shop.





1.5.4. Special ventilation and floor drainage with oil/water separation is
necessary in the maintenance area. An overhead hoist to support a minimum of
2,720 kg (6,000 pounds), electrical power (120 VAC, 240 VAC, and 480
VAC), compressed air source (0-120 psig), and waste oil disposal system to
reclaim petroleum based oil, synthetic oil, and hydraulic fluid are required.
Consider a storage area for shop support equipment (e.g., portable hoists,
hacks, refrigerant recovery system, antifreeze recycle).

1.5.5. A separate oil free area is necessary for LOX handling equipment. Ensure
the floor is concrete. Electrical power (120 VAC and 220 VAC) is needed in
the area. Ensure this area is covered and should preferably be inside a facility.
Refer to CATCODE 213335 for fuel storage tank authorization.

1.5.6. For the powered munitions trailer maintenance facility, electrical power
(120 VAC, 220 VAC, and 440 VAC) and compressed air (0-827 kPa [0-120
psig]) are necessary. Space receptacles for 440 VAC power to allow for operation
of trailers in and around the facility. A 9,070 kg (10 ton) overhead hoist for
trailer support equipment should be considered. Ensure the wash rack includes
hot and cold water.

1.5.7. AGE facilities comply with local, state, and federal requirements and
other guidance as defined in AFMAN32-1084 in respect to air emissions, as
required by AFI 32-7040.

1.5.8. Locate facilities to comply with explosives safety standards.

Table 1.1. Space Requirements for AGE Shop/Storage Facility.

Number of Gross Area
Authorized Pieces Shop Covered Storage? Open Storage?
of AGE m?2 2 m?2 ft2 m?2 yd?
Up to 100 502 5,400 480 5,170 48 57.4
101 to 150 641 6,900 721 7,760 72 86.3
151 to 200 748 8,050 962 10,350 96 115
201 to 250 855 9,200 1,200 12,940 120 143.8
251 to 300 962 10,350 1,440 15,530 144 172.3
301 to 350 1,070 11,500 1,680 18,110 168 201.3
351 to 400 1,180 12,650 1,920 20,700 192 230
401 to 450 1,280 13,800 2,160 23,290 216 258.8
451 to 500 1,360 14,605 2,400 25,880 240 287.5
501 to 550 1,410 15,180 2,640 28,460 264 316.3
551 to 600 1,460 15,755 2,880 31,050 288 345
601 to 650 1,520 16,330 3,130 33,640 313 373.8
651 to 700 1,570 16,905 3,370 36,230 337 402.5
701 to 750 1,620 17,480 3,610 38,810 361 431.3
751 to 800 1,680 18,055 3,850 41,400 385 460
801 to 850 1,730 18,630 4,090 43,990 409 488.8






851 to 900 1,780 19,205 4,330 46,580 433 517.5
901 to 950 1,840 19,780 4,570 49,160 457 546.3
951 to 1,000 1,890 20,355 4,810 51,750 481 575
NOTES:

1. Total storage includes covered and open storage. Total open and covered storage space
may not exceed the numbers listed.







Shop, Furniture Repair Overseas. FAC: 2191

CATCODE: 218827
OPR: AFCEC/COS
OCR: N.A.

1.1. Description. This facility is used to repair/overhaul office, family housing and
unaccompanied personnel housing furniture. In general, the facility consists of
upholstery, wood working, metal working and refinishing shops. In some cases, there
may be an office machine repair shop.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop and Shelter for Locomotives. FAC: 2183

CATCODE: 218842
OPR: AFCEC/COS
OCR: N.A.

1.1. Description. This facility will provide space to accommodate one locomotive with
work area. This space is for organizational, field and preventive maintenance which must
be done under cover.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop Survival Equipment. FAC: 2184

CATCODE: 218852
OPR: AF/A30-A
OCR: AF/A4LA.

1.1. Description. Facility designed for maintenance, repair and storage of parachutes, life
rafts, etc. Functional space areas include parachute inspection and packing, parachute
washing and drying tower, sewing room for parachutes.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Base Engineer Maintenance Shop. FAC: 2191

CATCODE: 219944
OPR: AFCEC/COS
OCR: AFCEC/CFT

1.1. Description. The Base Civil Engineer (BCE) is responsible for a wide variety of
design, construction, operation, maintenance, and environmental planning functions
on base facilities and utilities systems. This facility is the primary production center
of BCE activities including carpentry, masonry, liquid fuels, plumbing, heating,
refrigeration, electrical, metal, Energy Management and Control Systems (EMCS),
hospital maintenance, entomology, and others. Each element needs the space, layout,
and equipment for shop, administrative, and training activities.

1.2. Requirements Determination. The BCE complex should provide a professional,
functionally integrated environment for personnel performing management, training,
administrative, design, and planning tasks and for personnel performing functions
such as carpentry, metal working, electrical, pavements and grounds, and other skilled
labor tasks. This facility is an integral part of the BCE complex. Additional
information may be obtained from AFCEC/COS and AFCEC/CFT. Refer to
CATCODE 213335 for fueling station and pump authorizations.

1.3. Scope Determination. Table 1.1. provides general guidelines for CATCODE
219944 based on the size and resources of the organization. Allow additional space
for unique mission requirements and for BCE activities in high threat areas to
accommodate war-related offices and equipment.

1.4. Dimensions. See Table 1.1. below.

1.5. Design Considerations. See Table 1.1.; ensure facility design complies with
local, state and federal requirements and other guidance as defined in AFMAN
32-1084

Table 1.1 Space Requirements for BCE Facilities — BCE Maintenance Shop

. Net Building Area
Functions - | 2

Heavy Repair Element (CEOH)

Structures (CEOHS) ! 883 9,500
Facility Systems Element (CEOF)

Fire Alarms ! 93 1000

Electrical Shop ! 112 1,200

Power Production ! 139 1,500
Infrastructure Systems Element (CEOI)

HVAC ! 186 2000

EMCS! 28 300






Water & Fuel System Maintenance *

37

400

Entomology *

167

1,800

1. This is an average zone/facility size. Each Squadron should adjust these sizes based on

local requirements.







Base Engineer Hospital Maintenance Shop. FAC: 2191

CATCODE: 219945
OPR: AFMSA
OCR: AFCEC/COS

1.1. Description. Facility designed for upkeep and maintenance of the base hospital. The
facility is usually located either adjacent or inside the hospital building itself.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Garbage Container Washrack. FAC: 2145

CATCODE: 833358
OPR: AFCEC/COS
OCR: AFCEC/CFT

1.1. Description. This facility is comprised of a 20 ft by 20 ft concrete wash pad with drain,
grease trap, and spray nozzles. Also a 10 ft by 12 ft block building housing a water heater,
storage tanks, air compressor, and a related high pressure water and steam cleaning system.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Gantry/Bridge Crane. FAC: 2137

CATCODE: 890154
OPR: AFCEC/COS
OCR: AFCEC/CFT

1.1. Description. Those framework structures and cranes used to hoist, lower, or move

heavy equipment, missiles, munitions, cargo, coal, gravel, etc. to and from vehicles or
from area to area).

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Alert Hangar, Fighter Aircraft. FAC: 2111

CATCODE: 141183
OPR: AF/A30-A
OCR: AF/A4L

1.1. Description. Alert aircraft hangar located for fast takeoff within prescribed limits.

The facility typically contains maintenance space and equipment and in some cases, ready
crew facilities.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Helicopter Rescue and Recovery Hangar. FAC: 2111

CATCODE: 141185
OPR: AF/A4L
OCR: N/A

1.1. Description. Facilities are for the maintenance and repair of rotary-wing aircraft
operated in support of operational rescue missions, and include space for aircraft
maintenance, tool rooms, aircraft weighing and other maintenance and inspection activities.

1.2. Requirements Determination. Facility requirements for helicopter rescue and
recovery hangars are determined in accordance with Category Group 21, Hanger,
Maintenance, Category Code 211111.






FACILITY CLASS 2, MAINTENANCE FACILITIES

Category Group 21, Maintenance Facilities
General Criteria.

1. Hangars and docks provide space for scheduled inspections, landing gear retraction
tests, aircraft weighing, major maintenance on fuel systems, airframe repairs, and
technical order (TO) compliance and modifications.

2. Review fire detection and suppression requirements before mission or aircraft change
or facility renovation. Reference UFC 3-600-01; ETL 02-15, Fire Protection
Engineering Criteria-New Aircraft Facilities; and ETL 98-8, Fire Protection Engineering
Criteria-Existing Aircraft Facilities.

3. Ensure aircraft maintenance facilities comply with local, state, and federal requirements
in respect to air emissions, as required by AFI 32-7040. Locate facilities to comply with
explosives safety standards. Special consideration may be needed for storage of
explosives components such as egress seats, aircraft gun systems, and aircrew flight
equipment shops.

4. This chapter covers facility requirements for common Air Force maintenance facilities.
However, some facility requirements, such as those for newer, unique, or future weapon
systems, were unknown or under development at the time of this document’s
publication and, therefore, are not included. Contact the lead MAJCOM or OPR for
standard facility requirements not contained in AFMAN 32-1084.






Hangar, Maintenance. FAC: 2111

CATCODE: 211111
OPR: AF/A4L
OCR: N/A

1.1. Description. Maintenance hangars provide space for aircraft maintenance, tool
rooms, aircraft weighing and other maintenance and inspection activities.

1.2. Requirements Determination. Hangars support aircraft maintenance, repair, and
inspection activities that are most efficiently done under complete cover. One
maintenance space may be provided in a hangar sized for the largest aircraft assigned to
the base. Separate studies are used to determine hangar requirements to accommodate C-
5, E-3A, E-4, and KC-10 aircraft. See UFC 3-260-01 for additional information on
aircraft maintenance areas, support areas, and orientation of facilities.

1.3. Scope Determination. Determine the square footage requirements for
maintenance hangars by the method described below for computing covered maintenance
spaces.

1.3.1. Calculate the number of authorized covered maintenance spaces by using
the procedures in Table 1.1 or paragraph 1.3.6. (Computation for Special
Missions), or both. Dock space described under Large Aircraft Maintenance Dock
(CATCODE 211173), Medium Aircraft Maintenance Dock (CATCODE
211175), Small Aircraft Maintenance Dock (CATCODE 211177), and Fuel
System Maintenance Dock (CATCODE 211179) may be used to meet the space
requirements.

1.3.2. To determine the most efficient combination of facility use and aircraft
positioning, use templates representing the aircraft (see CATCODE 113321 for
aircraft dimensions) and floor plans of existing and proposed docks and hangars made
to the same scale. Arrange the templates in various combinations to find the
arrangement that most efficiently conserves space and permits maintenance
operations. Do not overlook tail heights, the height and width of door openings,
structural protuberances in facilities, and the turn radius of tow vehicles connected
to aircraft.

1.3.3. One additional covered work space is authorized if the corrosion control
workload exceeds the covered work space allocated under Table 1.1 and/or for
special missions. An excessive corrosion control workload occurs with some
combinations of numbers and types of aircraft, environmental and climatic factors,
and the availability of scheduled depot maintenance. Provide the additional space
as a single aircraft space because of isolation requirements stipulated in TO 42A-
1-1, Safety, Fire Precaution, and Health Promotion Aspects of Painting, Doping,
and Paint Removal. Contact OPR for latest version of TO 42A-1-1.

1.3.4. To determine the interior dimensions of dock and hangar bays, use the
dimensions of the largest aircraft that occupies the bay plus the minimum clearances
shown in Table 1.2. To compute the gross area of the hangar, multiply the interior
dimensions by a factor of 1.15.





1.3.5. Provide space for Contractor Operated Maintenance Base Supply (COMBS).
Determine space requirements by the existing contract. Locate the facility in close
proximity to the flight line and ensure the facility contains areas for receiving,
inspection, storing, parking material, issuing, support equipment maintenance, and
office functions.

1.3.6. Computation for Special Missions. The formula in Table 1.1 applies
only to units with repetitive flying hour programs or relatively constant monthly
operations in non-arctic conditions. To calculate the number of authorized covered
spaces for Air Force Materiel Command (AFMC) and for installations in arctic
climates, use the following formula:

S=HxA/176

Where:

S = Spaces authorized

H = Average number of hours in dock per aircraft, based on maintenance experience or
development and test experience data for new aircraft

A = Average number of aircraft programmed for maintenance each

month 176 = Hours per month (22 x 8)

1.3.7. Generic Hangar Facilities for AMC Tanker Aircraft. For large Air
Mobility Aircraft (e.g., C-17, KC-10, and like-size aircraft, excluding C-5),
maintenance facilities should be designed to maximize current and future utility.
Wherever feasible, design maintenance facilities for generic aircraft use. A generic
aircraft facility is defined as being suitable for an aircraft with a C-17’s wing span,
a KC-10’s length, and a KC-10’s height. Contact AMC/A7 for additional guidance
and approval source documentation.

1.3.7.1. Special purpose space may be authorized when justified.
1.4. Dimensions. See Table 1.1 and 1.2 below.
1.5. Design Considerations.

1.5.1. Ensure siting of new hangars complies with UFC 3-260-01. See
paragraph 1.2. through 1.3 of CG 21 General Criteria.

1.5.2. Floors of maintenance hangars should allow aircraft loadings as specified in
Facility Class 2 of this Manual. Ensure door openings are wide and tall enough
for aircraft to be pulled into and out of the facility.

1.5.3. Some aircraft utilize an Auxiliary Power Unit (APU) for engine start. Any
area where the APU is operated should be checked to prevent damage to overhead
infrastructure. If an APU is to be used inside of a facility, considerations should
be made for ventilation of the exhaust gases.

1.5.4. Space may be required within the covered aircraft maintenance area for
portable maintenance aid docking stations and/or maintenance support workstations
and equipment. The amount of hardware at any particular covered aircraft
maintenance area depends on the planned maintenance activities. For example, within
the hangar, if one or two bays are used for completing scheduled aircraft inspections,
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then appropriate communication is required for supporting the docking stations
and/or workstations. This is determined during the site-specific facility planning.

1.5.5. Security Requirement. Secured space is needed for the storage of classified
components temporarily removed from aircraft. Alarm classified secure areas in
accordance with applicable local security directives.

1.5.6. See ETL 09-1, Airfield Planning and Design Criteria for Unmanned Aircraft
Systems (UAS) for dimensions, geometry, and pavement design.

Table 1.1. Requirements for Covered Aircraft/Helicopter Maintenance Space.

Factors!

System Factor System Factor | System Factor System | Factor
B-1 0.3 C-21 0.25 E-4 0.3 T-43A 0.15
B-52 0.15 C/KC-135 |0.15 F-5E/F 0.25 UH-1 0.25
C-5 0.16 C-130 0.15 F-15 0.25 CH-3 0.25
C-9 0.18 KC-10 0.25 F-16 0.27 HH-53 0.25
C-12F 0.1 E-3A 0.15 F-22 0.33 HH-60 0.25
C-17 0.2 F-35 0.27 T/A-37 | 0.25 Cv22 0.25
NOTES:

1. Not all Air Force weapons systems are shown above. For weapon systems not shown
consult your MAJCOM/A4M.

2. Formula: Multiply the Number of Aircraft by the Factor for Type = Required Covered
Spaces. See Figure 3.1 for an example.

Figure 1.1. Example Calculations for Required Covered Spaces.

Example Authorized Aircraft Number x Factor Required Covered Spaces

B-52 16 x.15=24 2 large
KC-135 10x.15=15 2 medium
F-16 6x.27=1.62 2 small
NOTES:

For guidance on the number of spaces to be provided in hangars and fuel systems
maintenance docks, see criteria under CATCODE 211111 and 211179, respectively.
Maintenance spaces are otherwise provided in docks shown in CATCODE 211173,
211175, and 211177.

Table 1.2. Aircraft Separation Dimensions Inside Hangars.

Minimum Clearances from Hangar Elements®?

Door Walls Roof
Aircraft Element Framing
m ft m ft m ft
Wing Tip - under 30.5 m (100 ft) span 3 10 3 10 - -
Fuselage - under 30.5 m (100 ft) span 3 10 3 10 3 10
Wing Tip - over 30.5 m (100 ft) span 3 10 4.6 15 - -
Fuselage - over 30.5 m (100 ft) span 3 10 4.6 15 3 10






Tail - Vertical 2.1 7 - - 3 10
Tail - Horizontal 3 10 3 10 3 10
Helicopter Rotor Blade 3 10 3 10 3 10
NOTES:

1. Clearances between aircraft components should be at least 3 m (10 ft) where two or
more aircraft are housed. Evaluate existing hangars for the above clearances and waivers
requested in accordance with UFC 3-260-01, Attachment 2 (Waiver Processing
Procedures), for facilities that do not provide the minimum clearances. The above
clearances are also applicable to alert and hardened aircraft.

2. For KC-10 general purpose maintenance hangars, provide 10 m (32 ft) of clearance from
the tail of the KC-10 aircraft to the hangar door. The engine maintenance stand for the
number two engine extends aft 5 m (17 ft) beyond the tail of the KC-10 aircraft.







Hangar, Maintenance Depot. FAC: 2115

CATCODE: 211116
OPR: AF/A4L
OCR: WR-ALC/402 AMXG

1.1. Description. This facility is used to provide a completely covered space for aircraft
undergoing programmed depot maintenance. Aircraft may be placed in static position for
removable of components to be routed through various shops for repair, includes restrooms,
break areas, & offices.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Building, Aircraft Weapons Calibration. FAC: 2112

CATCODE: 211147
OPR: AF/A4LW
OCR: AF/A4L

1.1. Description. This facility provides space for bore sighting and harmonization of
fire control and reconnaissance equipment.

1.2. Requirements Determination. Most maintenance hangars and docks are
inappropriate because the structure interferes with the radar or lacks a clear target area
nearby. This facility is necessary to calibrate fire control systems.

1.3. Scope Determination. A shelter is authorized for every 18 aircraft (F-22, F-15, F-
16, and/or A-10).

1.4. Dimensions. Contact OPR for additional guidance.

1.5. Design Considerations. The shelter is open in warm climates and closed in
cold climates. The shelter needs an open area for an optical target area.










Shop, Aircraft General Purpose. FAC: 2112

CATCODE: 211152
OPR: AF/A4L
OCR: N/A

1.1. Description. The shop provides space for specialized maintenance activities
such as metals technology, aerospace systems shops, egress shop and reclamation
operations on crash damaged aircraft and equipment. The shop also has space for
work, administration, telecommunications, tool cribs, bench stocks, lockers, storage,
and security of supplies and reparable parts. Reclamation and fabrication activities
may require an open storage yard for aircraft, aircraft parts, and equipment awaiting
repairs (see CATCODE 452252).

1.2. Requirements Determination. This facility provides for specialized and
general aircraft maintenance functions. The electrical and environmental systems
(E&E) element encompasses aircraft and related E&E maintenance, inspection, repair,
and servicing functions. It may also be a holding area for aircraft cryogenic servicing
carts. It normally includes work benches, bench stock, battery servicing area (two
separate areas, if Ni-Cad and lead acid batteries both require servicing), cryogenics
maintenance area, generator and constant speed drive (CSD) test stand area (if
required), life raft bottle servicing area, tool crib, administrative space, and personnel
locker space.

1.2.1. Egress Shop. The Egress facility should be enclosed and separated from
other inhabited buildings or areas whenever possible, for off-equipment
egress maintenance. The location of the facility requires approval by
the fire department, Security Forces, and Civil Engineering. Ensure this
facility is large enough to accommodate the average number of egress
components requiring maintenance and storage at any one time.
Consider explosives storage, maintenance, and grounding capabilities
when maintaining Advanced Concept Ejection System (ACES) Il units.
See AFI 21-112, Aircrew Egress Systems, for additional information on
egress facilities. The egress shop contains:

1.2.2. Administration. Sufficient space is necessary to support technical order
storage and management, Core Automated Management System
(CAMS) input (or equivalent), time change management, and general
administrative  processes. See Facility Class 6 of this Manual for
additional administrative space standards.

1.2.3. Maintenance. ACES Il seat maintenance requires room for repacking
drogue chutes as well as simultaneous canopy maintenance for F-16
aircraft. Consolidated tool kits (CTK) and support equipment storage
should also be placed in this area.

1.2.4. Storage. This area is solely utilized for explosives. No maintenance can
be performed in this area in accordance with AFMAN 91-201. Size
varies depending upon weapon system.

1.3. Scope Determination. Table 1.1 lists total gross space requirements for general





purpose maintenance shops based on the mission, (Table 1.2. for specific egress
shop requirements). These shops may be in one building or several buildings.
Dispersing the shops allows use of space in suitable existing buildings such as
hangars. However, when possible and within funding constraints, the E&E
functions should be collocated as closely as possible within the same building. Actual
space requirements depend on the mission and size of related E&E support
equipment and the working area required to perform assigned functions.

1.4. Dimensions. See Table 1.1 and 1.2 (below).
1.5. Design Considerations.

1.5.1.

1.5.2.

1.5.3.

Floor space and door openings should allow movement and repair of
the largest item to be repaired in each shop. See Table 1.2 in CATCODE
211111.

Special ventilation and floor drainage is necessary for, but not limited
to, the following E&E maintenance areas: Battery servicing, life-raft
servicing, cryogenic cart maintenance, and generator and CSD test stand
areas. An emergency eye wash station and shower are mandatory near
the battery servicing area. A waste oil disposal system to reclaim
petroleum based oils and synthetic oils, is needed. Consider providing
a storage area for shop support equipment (e.g., portable hoists, jacks,
refrigerant and ODC recovery systems, and cryogenic vacuum and purge
carts). Provide a fire suppression system, ventilation systems (to
accommodate fiberglass, plastic, welding, and plating shop operations),
a compressed air source in each shop providing 1,030 kPa (150 psi) of
air, a monorail crane hoist system, a multi-phase (110, 240 and 480
voltage) electrical system as required, and air conditioning to protect
Computer Numerically Controlled industrial plant equipment as required.

Locate facilities to comply with UFC 3-260-01. See paragraph 1.2 and
1.3 of the Category Group 21 General Criteria for general maintenance
facility criteria.

Table 1.1. Space Requirements for General Purpose Maintenance Shops.

Mission Gross Area
m? ft?

1 Fighter or Reconnaissance Wing 3,160 34,000
2 Fighter or Reconnaissance Wings 4,180 45,000
1 Airlift Wing (C-130) 3,620 39,000
1 Heavy Bomber Squadron 4,460 48,000
1 Tanker Wing 4,560 48,000
1 Airlift Wing (C-5) 7,430 80,000
1 Pilot Training Wing 3,900 42,000
1 Navigator Training or Airlift Training Wing 4,270 46,000
1 Special Operations Wing! See Note 1
1 Combat Search and Rescue Unit! See Note 1






NOTES:
1. Space is determined by individual analysis and validated by the appropriate
MAJCOM/A4M.

Table 1.2. Space Requirements for Egress Shops.

Weapon o3 Main. . 4 | Storage 4
System? Admin Seats? Canopies Seats? Canopies
Net Area
m? ft? m2 | ft2 | m? ft? m? ft2 | m?| ft?

Fighter Shop 5.95/ 64/ 2:56| 600 | 1:93 | 1,000 | 8:37| 400 | 4:28| 300
person | person

Fighter Shop 5.95/ | 64/ 2:56| 600 | N/A 8:37| 400 | N/A
person | person

Bomber Shop 5.95/ 64/ 4:56| 500 | N/A 2:9.3| 100 | N/A
person | person

Multi MDS 5.95/ | 64/ 2:56| 600 | 2:139| 1,500 | 10:46| 500 | 4:56| 600
person | person

NOTES:

1. Spatial needs for units supporting egress systems differ depending on total PAA and type
MDS aircraft. The above figures are based on fighter shops using two 4.6 m (15 ft) tables to
perform maintenance on ACES Il seats. The above space requirements are based on the
average maintenance capability. If seat/canopy maintenance capabilities needs to
increase/decrease from the above average computations, space requirements

increase/decrease accordingly.

2. Refer to Chapter 6 of this Manual for approved office types and sizes.

3. Number of personnel require user justification.

4. The first figure in the m? column is the number of seats or canopies, the second figure is the
allowable area in square meters.

5. Tool and support equipment storage is figured in the computation. Simultaneous canopy
maintenance should be performed on units providing canopy maintenance. All multi- mission
design series (MDS) units have ACES Il seats.







Nondestructive Inspection (NDI) Laboratory. FAC: 2112

CATCODE: 211153
OPR: AF/A4L
OCR: N/A

1.1. Description. This facility provides space for field level NDI of aircraft
components. Optic, penetrant, magnetic, eddy current, ultrasonic, radiographic,
infrared, ultraviolet, and spectrometric devices inspect materials and components for
quality, integrity, properties, and dimensions without damaging them. This facility
consists of testing facilities, equipment storage, supply storage, analysis and report
offices, and laboratory space.

1.2. Requirements Determination. All bases required to have a full, nondestructive
testing facility are authorized 370 m? (4,000 ft°) for a laboratory. Undergraduate
pilot training (UPT) bases and bases with F-15s assigned are authorized space for
an X-ray exposure room that can accommodate an entire aircraft. Consult TO
33B-1-1, Nondestructive Inspection Methods, Basic Theory, for additional and
detailed NDI facility requirements. Contact OPR for the most current version of TO
33B-1-1.

1.3. Scope Determination. Space requirements depend on the size of required
equipment and the working area required to perform the functions. Facilities at
UPT bases require approximately 300 m? (3,200 ft?) and for F-15 bases, 490 m?
(5,298 ft?), in addition to the space authorized in Table 1.1 of CATCODE 211152.
Ensure the design includes sufficient space for the aircraft, provides specified
clearances, and provides shielding in X-ray exposure rooms.

1.4. Dimensions. See paragraph 1.2 and 1.3 above.

1.5. Design Considerations. The facility requires air conditioning for storage of X-
ray film and operation of the oil analysis spectrometer. The shop may be in any
existing building that can be modified to provide air conditioning, adequate ceiling
heights, and a room of 56 m? (600 ft) or more for the X-ray exposure room. A lead
shielded opening should be provided in the wall between the X-ray exposure room
and the control room to allow for passage of X-ray equipment control cables.






Shop, Aircraft Maintenance, Organizational. (Aircraft/Helicopter Maintenance
Unit [A/HMU]) FAC: 2112

CATCODE: 211154
OPR: AF/A4L
OCR: AF/A40-A

1.1. Description. This building is a main control point for all A/HMU maintenance
activities, administration, task training, equipment storage, and tool storage. A/HMUs
are responsible for servicing, inspecting, maintaining, and launching/recovering
assigned aircraft; maintaining/storing required aircraft maintenance equipment/tools;
and ensuring all mobility requirements are met. There is normally one A/HMU
for each assigned Operations Squadron (OS). A/HMUs may include the following
sections: Production, Aircraft, Specialist, Scheduling, Weapons, Debrief and
Support. Additional space could be required for aircraft field service representatives.

1.2. Requirements Determination. Each A/HMU needs an operational building for
administration, scheduling, training, briefing, and aircraft equipment/tool storage.
Equipment/tool storage may be in a separate building.

1.2.1. Submit projects for unlisted missions, A/HMU types, or additional space
requirements through the MAJCOM/A4/AT to AF/A40-A.

1.3. Scope Determination.

1.3.1. Provide space for the NCOIC, OIC, administration, debrief, training, field
service representatives, Air Force Engineering and Technical Services (AFETS),
scheduling, production, section flight chiefs (Production, Aircraft, Specialist,
Scheduling, Weapons, Debrief, and Support), and staff. Space is also required
for test/support equipment and tools to support all mission taskings. Equipment
includes aircraft test equipment, maintenance tools, mobility pallets (ISU
70/90s), and -21 equipment. Specific mission requirements may require
additional storage space to be validated through the MAJCOM/A4/AT to AF40-
A.

1.3.2. Helicopter units with weapon mission requirements, are provided an
additional General Purpose Maintenance facility. Recommended square footages
provided are for a Primary Assigned Aircraft (PAA) Squadron. Spatial
requirements include: Weapons vault for weapons storage of 93 m? (1,000
ft?); weapons maintenance area of 557 m? (6,000 ft?); avionics vault of 28 m?
(300 ft?); avionics maintenance area of 23 m? (250 ft°); engine maintenance of
297 m? (3,200 ft?); and helicopter blade repair area of 237 m? (2,550 ft?).

1.3.3. Squadrons in a severe winter environment need additional space for
covered storage of non-powered support equipment. Severe winter environments
have at least 30 days per year at minus 23°C ( -10°F) or lower or have an average
January temperature of minus 7°C (+20°F) or lower as determined from two
10-year (or greater) weather databases. Additional covered spaces required are
760 m? (8,200 ft*) for a bomber squadron and 780 m? (8,400 ft?) for a tanker





squadron.

1.3.4. An annex to the loading shop, consisting of a permanent shelter
approximately 22 m? (240 ft?), is necessary at bases where tactical aircraft use
arm/disarm pads (CATCODE 116661). One is located beside each pad and
provides between-flight shelter for crews stationed there to arm and de-arm
weapons and quick-check taxiing aircraft. Process waiver requests if siting
violates airfield criteria in UFC 3-260-01.

1.4. Dimensions. Table 1.1 lists space requirements for the A/HMU functions.
Additional space may be authorized in high-threat areas.

1.5. Design Considerations. Locate next to assigned aircraft parking apron, and
maintenance hangar. Special Q-D standards apply to hardened facilities. See
AFMAN 91-201.

Table 1.1 Space Requirements for Aircraft/Helicopter Maintenance Unit (A/HMU)

MISSION Gross Areal?387

m? ft?
KC-135 (12 PAA) 1,167 12,555
C-17 (12 PAA) 1,276 13,735
C-5(11-12 PAA) 1,328 14,295
KC-10 (12 - 15 PAA) 1,182 12,715
C-130 (14 PAA) 1,691 18,205
F-16 (18 PAA) 885 9,520
F-15 (18 PAA) 1,078 11,600
Special Operations Squadrons® 1,523 16,394
Combat Search and Rescue Helicopter Unit (15 PAA)*® 2,800 30,144
Combat Search and Rescue HC-130 Unit (9 PAA)* 1,526 16,427

NOTES:

1. An additional 19 m? (200 ft?) is authorized for each pararescue person.

2. Criteria are developed between MAJCOM and AF/A30-A or on an individual basis.

3. Gross area for training squadrons varies due to size and mission. Consult AETC for
definitive guidance.

4. Space is determined by individual analysis and validated by the appropriate MAJCOM.
5. Includes 1,301 m? (14,000 ft?) requirement for gun vault storage/maintenance, engine
maintenance, and avionics vault/maintenance (see paragraph 1.3.2).

6. Refer to Chapter 6 of this Manual for approved administrative space standards. Number
of personnel requires user justification.

7. Includes common use and maintenance areas.







Shop, Jet Engine Inspection and Maintenance. FAC: 2116

CATCODE: 211157
OPR: AF/A4L
OCR: N/A

1.1. Description. This shop maintains and stores aircraft engines, gas turbine
compressors, and engine accessories. Major functions performed in the shop are
disassembly, inspection, repair, replacement, technical order compliance, and
assembly of engine components. A typical shop has a high-bay, direct engine
maintenance work area with overhead crane; a direct and indirect support area for
non-powered support equipment; accessories such as after burners, thrust reversers,
compressor balancing, and modules; parts supply; tool room; training room; spare
engines; cleaning room; bearing room; computer room; and administrative support.

1.2. Requirements Determination. This facility is necessary to provide maintenance
for aircraft jet engines.

1.3. Scope Determination. Use the following formula to determine space
requirements:

Figure 1.1. Calculating Space Requirements for Jet Inspection and Maintenance Shop.

X=AxBxCxD/E
Where:

X = Total space requirements

A = Support space (see Table 1.1.)

B = Work flow, average flow days per engine (see Table 1.1.)

C = Workload, one-half the number of installed engines in authorized aircraft (USAF
PD, include Queen Bee workloads)

D = Engine work space area (double the engine length times quadruple the engine
width, see Table 1.1.)

E = Average number of workdays per month (22 days)

Use the formula for each type of engine to be maintained, and add the results to determine
the shop's total space requirements. Example: for the J85 engine, divide the product of
A(2), B(16), C(102), and D(13) by E(22) for an X value of 1,930 m? (20,770 ft2).

1.4. Dimensions. See paragraph 1.3 above.

1.5. Design Considerations. Locate facilities to comply with explosives safety
standards. The engine maintenance areas require a ceiling height that
accommodates the installation of a bridge crane system and monorail system
with a minimum overhead clearance of 4.58 m (15 ft) as measured from the
floor level to the bottom of the hoist hook. The work bays should be set up in
the shop under the bridge crane to adequately perform engine maintenance and





module separation/installation. Adequate space is needed in front of engine
stands to allow for maneuvering and transferring of engines from trailers to
stands.





Table 1.1. Space Requirements for Jet Engine Intermediate Maintenance Shop.

over 1,270 mm (50 inches)

Support Flow
Type Engine?3 Fggtor Days Gross Area (D)

(A) (B) m? ft?
TF30 2.0 15 65 695
TF33 (B-52) 0.8 14 38 410
TF33 (other) 1.4 20 41 438
TF34 1.4 17 37 396
TF39 0.8 24 105 1,129
TF41 6.4 6 24 253
F100 (F-16) 3.3 9 48 515
F100 (F-15) 2.3 9 48 515
F110 (F-16) 1.9 16 48 515
F110 (F-15) 1.3 16 48 515
F101 3.0 6 39 420
type - F-117 3.0 9 75 792
J33 2.0 14 26 275
J57 1.2 14 34 367
J60 2.0 12 10 107
J69 3.0 10 5 56
J75 1.2 15 53 570
J79 1.2 15 43 459
J85 2.0 16 13 140
T53 3.0 8 6 61
T56 1.2 12 31 332
T58 3.0 11 7 71
T64 3.0 12 9 92
T76 2.0 16 28 305
T400 3.0 7 16 170
Gas Turbine Compressors 4.0 variable variable
under 1,270 mm (50 inches)
Gas Turbine Compressors 3.0 variable variable

NOTES:

work bays.

1. In addition to the basic formula, use the following factors to adjust space requirements
for units organized as a standard 72 PAA wing. These factors provide smaller units
sufficient overhead and trim larger units of excessive space. Use a multiplication factor of
1.3 for units less than 72 PAA, and 0.85 for those units greater than 72 PAA. A 72 PAA
engine shop should generally include 10 work bays; a 24 PAA should generally have 4

2. For units organized as composite wings, use the basic formula for each engine type in
the unit. The multiplication factors for PAA size do not apply.
3. For engine types not shown, contact MAJCOM/A4M for latest guidance.







Aircraft Corrosion Control. FAC: 2113

CATCODE: 211159
OPR: AF/A4L
OCR: N/A

1.1. Description. This facility provides hangar space for corrosion treating, corrosion
repairing, paint stripping, and repainting of an entire aircraft and an environmentally
controlled area to wash aircraft. This facility also provides space for the corrosion
control shop, which includes preparation and drying areas, abrasive blasting rooms,
paint booths for mixing and/or applying paint, tool storage, lockers, and
administrative areas. Corrosion control shops are also required to support small aircraft
components, aerospace ground equipment, vehicles, weapons and munitions, and
avionics shops.

1.2. Requirements Determination. The number and size of corrosion control
facilities is the minimum size required to accommodate the largest aircraft serviced
and workload required to support the total Air Force corrosion control concept. A
hangar provides enclosed space for aircraft washing and for inspecting the aircraft for
corrosion damage. Additionally, the facility can accommodate surface preparation and
repainting of the aircraft. Some installations, such as depot-type operations, AETC pilot
training bases, and MAJCOM regional corrosion prevention and control facilities,
may need a strip/repaint hangar in addition to an aircraft corrosion control hangar.
The corrosion control shops are necessary to provide an enclosed area for corrosion
treatment, inspections, stripping, and painting of aircraft components and other
associated support equipment.

1.3. Scope Determination.

1.3.1. Corrosion control is both a base and a depot responsibility. Specific
workloads vary from base to base, but the minimum required facilities include a
wash rack, shop space for complete corrosion treatment, painting removable
aircraft parts, ground support equipment, and a corrosion-approved facility to
perform aircraft maintenance painting.

1.3.2. Complete aircraft corrosion control and strip and repaint facilities are
authorized only at AFMC depots, AETC bases, and at regional support bases
as determined by MAJCOM needs. Mid-life scuff and complete repaint is
necessary to support each base. At centralized and/or regional support bases, the
MAJCOMs may use this facility to supplement depot painting requirements. The
required size for this centralized or regional complete strip-and-repaint facility is
the minimum size required to accommodate the largest aircraft supported. Due to
the unique purpose of these facilities, do not link the centralized or regional facility
to the maximum number of covered facilities as described in CATCODE 211111.

1.3.3. Base facility requirements emphasize prevention and detection. Since
freedom from dirt, oil, and other contaminants is important in this regard, base
facilities are primarily designed for cleaning and maintaining protective
coating/corrosion control systems.

1.4. Dimensions. Determine the required interior dimension of an aircraft bay by the





largest aircraft dimensions and the required structural clearances listed in Table
1.2 of CATCODE 211111. The corrosion control shops may require up to 530 m?
(5,700 ft%) for medium size aircraft. Minimum requirements for an F-15 facility is 492
m? (5,292 ft?) and an F-22 facility is 495 m? (5,330 ft°). Bases with a large number of
aircraft (above 40 large or medium aircraft assigned) or in a severely corrosive area are
authorized, with proper justification, a corrosion control hangar and a wash hangar.
Minimum aircraft separation is 3 m (10 ft) on each side to facilitate maintenance
stands.

1.5. Design Considerations.

1.5.1. Corrosion control facilities need hot and cold water, electric power, and
compressed air. Base corrosion control operations require collection, treatment,
and disposal facilities for oils, alkalis, salts, hydroxides, paint stripping agents,
paint residue, and other substances generated by aircraft cleaning. For detailed
information on corrosion control operations see TO 1-1-691, Aircraft Weapons
System Cleaning & Corrosion Control, and TO 1-1-8, Application of Organic
Coatings.

1.5.2. Locate the abrasive blasting rooms away from the paint booths to eliminate
contamination.

1.5.3. Ensure siting of new hangars complies with UFC 3-260-01. See
paragraph 1.2 and paragraph 1.3 of CG 21 General Criteria for additional
maintenance facility criteria.






Fuel System Maintenance Dock. FAC: 2111

CATCODE: 211179
OPR: AF/A4L
OCR: N/A

(NOTE: Criteria below is also used for Medium Aircraft Maintenance Dock (CATCODE
211175), Small Aircraft Maintenance Dock (CATCODE 211177), and Fuel System
Maintenance Dock (CATCODE 211179).

1.1. Description. This facility has space for an aircraft parking bay and support
space for heating, plumbing, latrines, ventilation, compressed air, and fire detection
and suppression. The fuel system maintenance dock may need additional fire
detection and suppression. Maintenance docks provide protected space for aircraft
maintenance. They contain heating, plumbing, electricity, and compressed air systems
and are usually insulated. Docks used for fuel systems maintenance also include
mechanical ventilation, fume sensing and alarm, fire extinguishing systems, and wash
down drainage trenches.

1.2. Requirements Determination. Before planning an additional fuel systems
maintenance dock, consider the possibility of converting an existing aircraft
maintenance dock if remaining aircraft maintenance dock space could support other
aircraft maintenance requirements.

1.3. Scope Determination. CATCODE 211111 and Table 1.1 provide the required
number of dock spaces for aircraft maintenance, including fuel systems maintenance.
The normal requirement for Fuel Systems Maintenance Docks (CATCODE 211179)
is one per base. However, some base missions have a demonstrable requirement based
on workload records, PAA, weather conditions, and projections for additional docks.
These may come out of the base total dock allowance (Table 1.1) or be added to it,
depending on workload requirements.

1.4. Dimensions. See Table 1.1 and 1.2.

1.5. Design Considerations. Ensure siting of new hangars complies with UFC 3-
260-01. See paragraph 1.2 of CG 21 General Criteria and paragraph 1.3 of CG 21
General Criteria for general maintenance facility criteria.










Test Cell. FAC: 2114

CATCODE: 211183
OPR: AF/A4L
OCR: WR-ALC/579 CBSS

1.1. Description. This is a reinforced concrete structure that houses a thrust bed
and test equipment designed for the specific facility or the standard test stand.

1.2. Requirements Determination. Only depot test cells need ready rooms. For
assistance in determining the proper unit, contact the appropriate Air Logistics Center.

1.3. Scope Determination. The size of the test cell depends on the type of engine
to be tested. This facility generally does not accommodate an aircraft. The Jet
Engine Intermediate Maintenance Shop, (CATCODE 211157), may require a test
cell for support. The thrust capacity of the cell depends on the engines to be tested.

1.4. Dimensions. Obtain additional information through WR-ALC/579 CBSS.

1.5. Design Considerations. Obtain additional information through WR-ALC/579
CBSS.






Test Stand (Hush House) Facility. FAC: 2118

CATCODE: 211193
OPR: AF/A4L
OCR: WR-ALC/579 CBSS

1.1. Description. A test stand and/or hush house consists of technical equipment
procured with aircraft appropriations and real property constructed with military
construction appropriations.

1.2. Requirements Determination. Test and/or hush house stands are authorized
by an applicable Table of Allowance (TA). Hush houses and test stands, where
approved, are government furnished equipment. WR-ALC/579 CBSS is designated
inventory manager and is responsible for equipment programming and procurement
and for establishing criteria used in programming and constructing support items in
the military construction program.

1.3. Scope Determination. Space requirements depend on the type of aircraft or
engine to be tested. Construction includes modifying an existing aircraft parking
apron, utility support, installing technical equipment, and a test stand and/or hush
house. Installed equipment remains equipment; it is not real property. (NOTE:
Hush House sound suppressers are equipment items associated with CATCODE
116665.)

1.4. Dimensions. The parameters of CATCODE 211111 Table 1.1 apply. If the
test stand is farther than 910 m (3,000 ft) from the shop and tests more than 25
engines each month, a ready room of 74 m? (800 ft?) may be programmed. In the ready
room, engines are prepared for the test stand, thus allowing more engines to be tested
on the stand in a short time.

1.5. Design Considerations. Test stands and/or hush house require utility support
and foundations. Foundation design should consider the vibrations encountered in
this type of facility. Ensure siting considers the impact of high noise levels and
resonant harmonics on adjacent facilities. See the Hush House Site Planning Bulletin
for further guidance.






Shop, Turbine Depot. FAC: 2116

CATCODE: 211251
OPR: AF/A4L
OCR: WR-ALC/402 AMXG

1.1. Description. This facility is used to overhaul and test air turbine motors which provide
air to operate air driven accessories and air cooling turbines while the aircraft are on the
ground. All air driven accessories control systems are also tested in this facility.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop, RAM Air Depot. FAC: 2116

CATCODE: 211252
OPR: AF/A4L
OCR: WR-ALC/402 AMXG

1.1. Description. This facility provides space for the depot repair of RAM Air driven
devices that provide back-up electrical & hydraulic power to aircraft. The space is provided
for needed materials, repairable items, tools, tool storage, break areas and other support
functions.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop, Alternator Drive Overhaul and Test Depot. FAC: 2116

CATCODE: 211253
OPR: AF/A4L
OCR: WR-ALC/402 AMXG

1.1. Description. This facility is used to overhaul and test constant speed drive
assemblies (CSD). The CSD provides for mounting of engine driven accessories which
include alternators to provide the electrical power used to operate electronically powered
components.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop, Aircraft and Engine Access Overhaul Depot. FAC: 2116

CATCODE: 211254
OPR: AF/A4L
OCR: WR-ALC/402 AMXG

1.1. Description. This facility is used to remove and reinstall repaired accessory
components from Air Craft engines that are undergoing programmed depot maintenance.
Numerous shops (electromechanical, machine & welding, bearing & manifold, etc.)
support this facility.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop, Engine Test and Storage Depot. FAC: 2116

CATCODE: 211256
OPR: AF/A4L
OCR: WR-ALC/402 AMXG

1.1. Description. This facility is normally co-located with test cells where recently
overhauled jet engines can be prepared for installation in the test cells & operated through
a range of performance. Overhauled engines are test cell operated to verify qualify of
work performed.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop, Instrument Overhaul Depot. FAC: 2116

CATCODE: 211271
OPR: AF/A4L
OCR: WR-ALC/402 AMXG

1.1 Description. This facility overhauls and tests aircraft flight instruments such as
attitude indicators, altimeters, velocity indicators, airspeed indicators, autopilot systems,
and monitoring instruments used to test oil pressure, engine RPM, etc.

1.2 A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Maintenance Aircraft Spares/Storage. FAC: 2116

CATCODE: 211601
OPR: AF/A4L
OCR: WR-ALC/402 AMXG

1.1. Description. Storage facilities for miscellaneous aircraft equipment/parts/goods, etc.,
will be provided only where it can be individually justified.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.










Shop, Missile Assembly. (Missile Assembly Shop/Integrated Maintenance Facility [IMF])
FAC: 2121

CATCODE: 212212
OPR: AF/A4LW
OCR: ACC/A4W

1.1. Description. This shop provides space for transferring and preparing missiles
for operational use, performing organizational level maintenance involving
component and subsystem replacement, and performing organizational or bench
level maintenance support for certain components. It also supports electrical testing
and the evaluation of individual missiles and empty/loaded launcher systems. The
maintenance facility consists of drive-through work bays, office space, a tool room,
a ready room, and latrines. The drive-through work bays should have a smooth
approach and apron area.

1.2. Requirements Determination. This facility is necessary to perform
organizational maintenance on missile weapon systems. Obtain additional
information from ACC/A4W.

1.3. Scope Determination. Requirements are unique to each type of weapons system
and space requirements can be obtained through acquisition contracts.

1.4. Dimensions. Contact OPR for latest requirements and guidance.
1.5. Design Considerations.

1.5.1. The facility requires space for a hydraulic unit and emergency electric
power generator. Also equip facilities with surge protection.

1.5.2. The shop requires a transverse mounted hoist for support equipment
handling.

1.5.3. Consult AFMAN 91-201 for Q-D safety criteria controls design and
siting of the shop.

1.5.4. Facility should accommodate simultaneous loading of launchers and
pylons. Ensure missile shops comply with local, state, and federal requirements
and other guidance as defined in AFMAN 32-1084 Chapter 1 in respect to
fuel vapor emissions, as required by AFI 32-7040.

1.5.5. Equip facility with lightning protection and electrical grounding system
according to DoD 6055.9-Std and AFMAN 91-201.

1.5.6. Refer to AFMAN 91-201 for additional guidance on personnel and
propagation protection between operating bays. Substantial Dividing Walls
(SDW) between operating bays to support concurrent operations as per the
criteria in  AFMAN 91-201. Provide separate facilities if SDW criteria in
AFMAN 91-201 cannot be met.

1.5.7. Provide low pressure air (0-150 pound-force per square inch gauge [psig])
and high-pressure air (0-3500 psig). The facility may also require 120VAC,
400Hz, 3- phase power dependent on assigned missile systems as described





in UFC 3-520-01, Interior Electrical Systems, and AFMAN 91-201.






Shop, Missile Run-up. FAC: 2121

CATCODE: 212215
OPR: AF/A4LW
OCR: ACC/A4W

1.1. Description. This category code identifies those areas where missiles are functionally
tested.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop, Missile Service. FAC: 2121

CATCODE: 212216
OPR: AF/A4LW
OCR: ACC/A4W

1.1. Description. This category code identifies maintenance and service system area
supporting air and ground equipment at missile sites.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop, Missile Warhead Assembly and Maintenance. FAC: 2123

CATCODE: 212217

OPR: AF/A4LW

OCR: ACC/A4W
1.1. Description. This category code identifies those areas where missile warheads are
assembled or maintained.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Shop, Missile Battery. FAC: 2123

CATCODE: 212219
OPR: AF/A4LW
OCR: ACC/A4W

1.1. Description. This category code identifies those areas used to service and maintain
batteries for launch control facilities (LCF) and Launch Facility (LF) back-up generators.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Integrated Maintenance Facility. FAC: 2123

CATCODE: 212220
OPR: AF/A4LW
OCR: ACC/A4W

1.1. Description. This facility is required to facilitate the accomplishment of unit-level
maintenance on the All (AUR), the Transporter Erector Launcher (TEL), the Launch
Control Center (LCC), associated sub-system and support systems.

1.2. A defined facility standard is not currently available for this CATCODE. By default,
all requirements are user justified until a standard is established or adopted.






Aerial Delivery Facility. FAC: 2184
CATCODE:141232
OPR: AF/A30-A
OCR: N/A
Updated: 09 NOV 2022

1.1. Description. This is the primary facility supporting an aerial delivery facility or
aerial port detachment.

1.2. Requirements Determination. This facility is necessary for training and
operations of tactical airlift-support functions.

1.3. Scope Determination. The facility has space for parachute packing and
maintenance, rigging of supplies for air drop or extraction, pallet buildup and storage,
communications equipment, maintenance classrooms, administration, and storage
(including mobility storage). Outside storage space is necessary for parking of special-
purpose vehicles and requires adequate turning radii for maneuvering. Related facilities
include Air Freight Terminal (CATCODE 141782) and Air Passenger Terminal
(CATCODE 141784).

1.4. Dimensions. An average aerial delivery facility needs 3,100 m? (33,400 ft?) of indoor
facilities and 510 m? (5,500 ft?) of open storage area. An average aerial port detachment
needs 2,330 m? (25,100 ft?) of indoor facilities and 325 m? (3,500 ft?) of open storage. An
aerial delivery facility/port detachment needs a 25 ft x 25 ft x100 ft drying tower attached
to the facility.

1.5. Design Considerations. Ensure this facility is near the flight line and provides an
unrestricted view of all tactical airlift aircraft on the ramp. Storage facilities may be
required for hazardous materials such as ordnance if not available elsewhere. Locate to
satisfy explosives safety standards in relationship to other flight line explosives storage
and operating facilities.






Shop, Tactical Missile, Glide Weapon Maintenance. FAC: 2121

CATCODE: 212213
OPR: AF/A4LW

OCR: ACC/A4W
Updated: 09 NOV 2022

1.1. Description. This facility accommodates missile and glide weapons inspections,
testing, assembly and repair, as well as test and ground support equipment inspection,
calibration, and repair. This facility consists of individual drive-through work bays, a
test cell room for electrical and resistance checks of rocket motors, and an
administrative area for office space, ready and training rooms, a tool and test
equipment support room, supply and equipment storage, and a latrine.

1.2. Requirements Determination. This facility is necessary to perform
organizational maintenance on missile weapon systems. The following documents
should be utilized to determine the scope of the facility: Unit Committed Munitions
List (UCML)—A list that identifies munitions required by a unit to support war plans
(primary munitions) and contingency operations (support munitions); AFMAN 11-
212, Munitions Requirements for Aircrew Training; the Air Force Standard for Non-
Expendable Air Munitions Training Authorizations; test plans; and beddown plans.

1.3. Scope Determination. The shop has a minimum of three work bays, 9.1m x
15.2 m (30 ft x 50 ft), depending on mission requirements. For example, one bay for
air-to-air missile systems, one for air-to-ground missiles, and one for glide weapons
systems. Compatibility between the various missile and glide weapon systems has to be
considered when determining the total number of required work bays. All bay doors
are 3 m (10 ft) high and 5 m (17 ? wide. An adjoining administrative area consists
of approximately 232 m (2,500 ft*). The proposed Unit Manning Document (UMD)
and guidance in this Manual should be used to determine specific personnel
administrative space. See Facility Class 6 for additional guidance on administrative
space standards.

1.4. Design Considerations.

1.4.1. Include an 1,810 kg (4,000 1b.) transverse-mounted hoist in each bay. AFI
31-101 requires high security hasps or Internal Locking Devices (ILD) on all
bay doors with the intrusion system.

1.4.2. Ensure shops requiring a drive-through paint spray booth comply with
environmental standards.

1.4.3. Consult AFMAN 91-201 for Q-D safety criteria controls design and siting
of the shop.

1.4.4. Facility is equipped with lightning protection and electrical grounding
system according to DoD 6055.09-M-Std and AFMAN 91-201.

1.4.5. Refer to AFMAN 91-201 for additional guidance on personnel and
propagation protection between operating bays. Provide SDWs between
operating bays to support concurrent operations as per the criteria in AFMAN 91-
201. Provide separate facilities if SDW criteria in AFMAN 91-201 cannot be met.





1.4.6. Low pressure (0 to 150 psig) and high pressure (0 to 3,500 psig) air is
needed. 115 VAC, 60 Hz, single-phase and 115 VAC 400 Hz, 3-phase power
is needed.

1.4.7. Environmental controls for humidity and temperature are necessary to
assure proper protection for weapon systems and test equipment. HVAC for
office, training, and bays is required.






Vehicle Maintenance Shop. FAC: 2141
CATCODE: 214425
OPR: AF/A4LE
OCR: N/A
Updated: 09 NOV 2022

1.1.  Description. The shop provides space and facilities for lubrication, inspection,
general repair, and replacement of major assemblies; painting, welding, upholstery,
testing, cleaning, and minor parts fabrication. It also houses support functions such as
vehicle management and analysis, tool rooms, parts rooms, hazardous material/waste
rooms, locker rooms, and offices.

1.2. Requirements Determination. Vehicle maintenance shops maintain all
government owned vehicles and vehicular equipment assigned to a base, including
vehicles of tenant organizations. Vehicle maintenance has to procure tires from Supply
and requires special levels in the shop due to lack of storage within Supply. Shop
operations are usually supported by a government operated parts store or contractor
operated parts store (COPARS) established under AFI 23-302, Vehicle Management. The
parts store usually occupies space in the shop or in a nearby building. Any changes or
modifications to contractor operated facilities should be coordinated with the local
contracting office. COPARS are not typical for parts support, but still exist in some units.
Obtain additional information through your applicable MAJCOM/A4RE and AF/A4LE.

1.3.  Scope Determination. Table 1.1 through 1.6 show space requirements for six
types of vehicle maintenance shops. See Tables 4-12 and 4-13 of UFC 4-730-10 for
fire department vehicle maintenance bay and equipment storage requirements. Vehicle
management’s parking area requirement is 10% of the assigned vehicle fleet for each
facility.

1.4.  Design Considerations. Above-ground vehicle hoists are preferable to in- ground
hoists. Fire protection requirements may require review of fire detection and
suppression systems. Air and water pollution equipment is required (IAW AIR FORCE
MANUAL 48-146and AFOSH Std 91-20 Vehicle Maintenance Shops). Consider vehicle
bay height and vehicle entry width to allow for current generation of aircraft loaders
and other large vehicles. Also, give consideration to shop approach angles to allow
for vehicle turning radius.

Table 1.1. Space Requirements for Vehicle Maintenance Support Core.

Total Assigned Vehicles ) Gross Area e
0 to 250 465 5,000
251 to 500 557 6,000
501 to 700 650 7,000
701 to 900 743 8,000
901 to 1,100 790 8,500
1,101 to 1,200 836 9,000
1,201 to 1,300 883 9,500






Table 1.2. Vehicle and Vehicular Equipment Maintenance.

T

T

T

. . Gross Area

Total Assigned Vehicles ) %)
0to 75 390 4,200
76 to 150 585 6,300
151 to 225 780 8,400
226 to 300 975 10,500
301 to 375 1,170 12,600
376 to 450 1,370 14,700

able 1.3. Space Requirements for Customer Service Center.

Total Assigned Vehicles ) Gross Area e
0 to 250 111 1,200
251 to 500 149 1,600
501 to 700 186 2,000
701 to 900 223 2,400
901 to 1,100 260 2,800
1,101 to 1,200 297 3,200
1,201 to 1,300 334 3,600

able 1.4. Space Requirements for Allied Trades.

Total Assigned Vehicles ) Gross Area o
0 to 250 186 2,000
251 to 500 232 2,500
501 to 700 279 3,000
701 to 900 325 3,500
901 to 1,100 372 4,000
1,101 to 1,200 418 4,500
1,201 to 1,300 465 5,000

able 1.5. Material Handling Equipment Maintenance.

Material Handling Equipment

Total Assigned Vehicles Gross Area
m? ft?
0 to 20 232 2,500
21 to 40 381 4,100
41 to 60 530 5,705
61 to 80 604 6,500
81 to 100 678 7,300
101 to 120 753 8,105
121 to 140 827 8,900






141 to 160 975 10,495

Table 1.6. Space Requirements for Refueling Vehicle Maintenance'.

Total Assigned Vehicles ) Gross Area %)
0 to 10 (2 Bays) 325 3,500
11 to 20 (3 Bays) 395 4,250
21 plus (4 Bays) 465 5,000
31 to 40 (5 Bays) 534 5,750

NOTES:
1. Do not include hose carts when computing total number of refueling vehicles assigned.

2. Include assigned hydrant servicing vehicles when computing total number of refueling
vehicles assigned.







Refueling Vehicle Shop. FAC: 2141

CATCODE: 214467
OPR: AF/A4LE

OCR: AFCEC/COS
Updated: 09 NOV 2022

1.1.  Description. The refueling shop provides space and facilities for lubrication,
inspection, general repair, overhaul, and replacement of major assemblies, testing,
cleaning, and minor parts fabrication. This facility is used to perform maintenance on and
store refueling vehicles. These vehicles are used for fuel transport, such as JP-8 and
diesel fuel.

1.2. Requirements Determination. Refueling maintenance shops maintain all fuel
servicing vehicles assigned to a base. Obtain waivers to these criteria from AFCEC/COS
or AF/SEF. AFOSH Std 91-20 prohibits servicing or repairing fuel servicing tank units
and hydrant hose trucks in maintenance shops with other vehicles. Because of the
number of fueling vehicles and fueling carts normally assigned to an Air Force base,
regulations require a separately sited maintenance and repair facility.

1.3.  Scope Determination. Refer to CATCODE 214425 Vehicle Maintenance Shop,
Table 1.6 for space requirements. Make allowances for sufficient maintenance space
around the vehicle; recommend 2.4 m (8 ft) minimum clearance. The R-11 refueling
vehicle is 11.6 m (38 ft) long, 2.7 m (8 ft 10 in) wide, and 2.6 m (8 ft 6 in) high. Allow
adequate space for a driveway and the R-11's turning radius of 15.2 m (50 ft).

1.4. Dimensions. See Scope Determination above. Additionally, the facility should
have the following:

1.4.1. Entry/waiting room with customer seating;

1.4.2. Supervisor’s office with easy access to the maintenance area (see Facility
Class 6 of this for approved office standards);

1.4.3. Separate men's and women's restroom facilities. Each should have
appropriate lockers and showers for personnel assigned to the facility. Provide
separate unisex public restroom that is accessible from entry/waiting area;

1.4.4. Maintenance bays with sufficient room to accommodate the largest
refueling vehicles;

1.4.5. Area for storage of tool boxes and shared tools; and

1.4.6. Space for jack/floor tools located adjacent to service bays with room for
jack stands, lifts, hoists, etc.

1.5. Design Considerations.

1.5.1. Give special consideration to forced ventilation and exhaust
extraction systems.

1.5.2. Static grounding stations are necessary for refueling equipment within
the facility.

1.5.3. Provide explosion-proof electrical outlets, light fixtures, and other





electrical features within the facility.
1.5.4. Provide automatic fire detection and suppression.
1.5.5. This facility should be remotely located due to its potential fire hazard.

1.5.6. Additionally, the facility and surrounding parking area should be designed
to provide for secondary containment in an event of a fuel spill.

1.5.7. Provide above-ground vehicle hoists or crane monorail system






Surveillance and Inspection Shop. FAC: 2153

CATCODE: 215582
OPR: AF/A4LW

OCR: ACC/A4W
Updated: 09 NOV 2022

1.1. Description. This facility accommodates the initial assembly, inspection, test
bench, and minor maintenance of various conventional munitions and their
respective components. The maintenance facility consists of drive-through work bays,
office space, a tool room, a ready room, and latrines.

1.2. Requirements Determination. The following documents should be utilized to
determine the scope of the facility: The UCML; AFI 11-212; the Air Force Standard
for Non-Expendable Air Munitions Training Authorizations; test plans; beddown
plans; and AFCAT 21-209, Volume 1, Ground Munitions.

1.3. Scope Determination. The shop has a minimum of two work bays, approximately
9.1 m x 15.2 m (30 ft x 50 ft), depending on mission requirements. Compatibility
between the various munitions has to be considered when determining the total number
of required work bays. An adjoining administrative area consists of approximately
137 m® (1,500 ft*). The proposed UMD and guidance in this Manual should be
used to determine specific personnel administrative space. (See Facility Class 6 of this
Manual for additional guidance on administrative space requirements.)

1.4. Design Considerations.

1.4.1. Cranes or hoists, along with specific safety devices, may be required
depending on specific munitions requirements.

1.4.2. Provide high security hasps or ILD on all bay doors with the intrusion
system as required by AFI 31-101.

1.4.3. Q-D safety criteria in AFMAN 91-201 control siting of this facility.

1.4.4. AFMAN 91-201 contains additional guidance, especially regarding
personnel and propagation protection between operating bays. Provide SDWs
between operating bays to support concurrent operations and ensure they meet
the criteria in AFMAN 91-201.

1.5.5. Provide lightning protection and electrical grounding system according to
DoD 6055.9-Std and AFMAN 91-201.

1.5.6. Low pressure (0 to 150 psig) is necessary. 115 VAC, 60 Hz, single-phase
and 115 VAC 400 Hz, 3-phase power is necessary. Emergency electric power
generator is necessary per AFI 32-1063.

1.5.7. Environmental controls for humidity and temperature are necessary to
assure proper protection for weapon systems and test equipment. Provide HVAC
for office, training, and bay areas.

1.5.8. Roll-up bay doors should be a minimum 3 m (10 ft) high and 4.80 m (16
ft) wide.






Conventional Munitions Shop. FAC: 2162

CATCODE: 216642
OPR: AF/A4LW

OCR: ACC/A4W
Updated: 09 NOV 2022

1.1. Description. This facility is used to perform maintenance operations including
assembly, disassembly, corrosion control, testing and troubleshooting, repair, and
time compliance technical orders (TCTO) on various munitions components and
containers. The maintenance facility consists of drive-through work bays, office
space, tool room, a training and ready room, and latrines.

1.2. Requirements Determination. Provide a Conventional Munitions Shop at bases
required to conduct maintenance operations as specified in paragraph 1.1 above.
Obtain additional information from AF/A4LW through ACC/A4MC. The following
documents should be utilized to determine the scope of the facility: The UCML, AFI
11-212, the Air Force Standard for Non-Expendable Air Munitions Training
Authorizations, test plans, and bed down plans.

1.3. Scope Determination. The number of bays and bay dimensions are dependent on
mission requirements. Usually a minimum of three 9.1 m x 15.2 m (30 ft x 50 ft) work
bays are required. Separate bays should be provided to support munitions involving
different explosives hazards. Compatibility between the various munitions has to
be considered when determining the total number of required work bays. For example,
one bay for 20 mm operations, one bay for BDU-33/MK-106 operations, and one
bay for general maintenance. An adjoining administrative area consists of
approximately 232 m* (2,500 ft*). The proposed UMD and guidance in Facility Class
6 of this Manual should be used to determine specific personnel administrative space.

1.4. Design Considerations.

1.4.1. A 1,810 kg (4,000 1b) transverse-mounted hoist may be required in each
bay.

1.4.2. Provide high security hasps or ILDs on all bay doors with the intrusion
system if required by AFI 31-101.

1.4.3. Q-D safety criteria in AFMAN 91-201 control siting of this facility.

1.4.4. Provide lightning protection and electrical grounding system according to
DoD 6055.9-Std and AFMAN 91-201.

1.4.5. See AFMAN 91-201 for additional guidance on personnel and
propagation protection between operating bays.

1.4.6. Provide SDWs between operating bays to support concurrent operations
as per the criteria in AFMAN 91-201. Provide separate facilities to support
concurrent operations if substantial dividing wall criteria in AFMAN 91-201
cannot be met.

1.4.7. Low pressure (0 to 150 psig) and high pressure (0 to 3,500 psig) air is
necessary. 115 VAC, 60 Hz, single-phase and 115 VAC 400 Hz, 3-phase power





is necessary. Emergency electric power generator is necessary per AFI 32-1063.

1.4.8. Environmental controls for humidity and temperature are necessary to
assure proper protection for weapon systems and test equipment. Provide HVAC
for office, training, and bay areas.






ECM Pod Shop and Storage. FAC: 2171

CATCODE: 217713

OPR: AF/A4L
OCR: ACC/AAMA

Updated: 09 NOV 2022

1.1. Description. This facility performs organizational and intermediate maintenance
and provides secure storage of pods and associated equipment.

1.2. Requirements Determination. The maintenance shop provides a controlled
environment to inspect, maintain, and repair pods and associated equipment.
Equipment includes powered and non-powered aircraft generation equipment (AGE),
test benches, and bench stock. (See paragraph 1.4)

1.3. Scope Determination. The storage area for pods and associated equipment
provides physical security and optimum system availability for bench maintenance
and aircraft loading, using approved lifting and transporting AGE. Major items of
equipment that require space are a pod lifting device (overhead crane, A-frame with
hoist, or hydraulic crane); pod cradles or storage racks for serviceable pods; pod cradles
or storage bins for pod systems waiting for parts; MJ1A bomb lift pod adapters; and pod
dollies. See Table 1.1 for space requirements.

1.4. Design Considerations. The preferred location is near avionics maintenance and
the flight line. Combining maintenance and storage facilities is desirable. Maintain
the pod maintenance area at 26°C + 1°C (78°F £ 2°F) and between 35 and 65 percent
humidity. Maintain the pod storage area between 16°C (60°F) and 29°C (85°F) with
65 percent maximum humidity. Dual Power requirements are needed: 400 Hz, 115
VAC (3- phase) and 50-60 Hz, 110 VAC. Separate overhead power distribution busses
with emergency power disconnect are necessary. Directly incorporate intrusion
detection/security breach alert systems with Security Forces to ensure swift response.
Ensure building architecture incorporates measures to provide for and protect
SECRET information/assets. Ensure shop design complies with facility design
instructions to minimize radiation exposure as outlined in paragraph 3.2. of AFI 48-
148.

Table 1.1. Space Requirements for Pod Shops.

Number of Sets of Pod Support Equipment'-
Function 1 | 2 | 3 | 4
Gross Area
m? ft? m? ft? m? ft? m? ft?
Maintenance 181 1,950 | 323 | 3,480 | 465 5,010 608 6,540
Storage 368 3,961 736 | 7,922 | 1,104 | 11,883 | 1,472 | 15,844
Total Gross Area 549 5,911 | 1,059| 11,402| 1,569 | 16,893| 2,080 | 22,384

NOTES:

1. Each set of pod support equipment maintains 25 electronic countermeasure (ECM) pods.
2. For additional pod storage space for Centralized Repair Facilities see Table 1.2, Note 2.






Table 1.2. Space Requirements for Vehicle Maintenance Support Core.

Total Assigned Vehicles ) Gross Area i
0 to 250 465 5,000
251 to 500 557 6,000
501 to 700 650 7,000
701 to 900 743 8,000
901 to 1,100 790 8,500
1,101 to 1,200 836 9,000
1,201 to 1,300 883 9,500







Air Force Communications Service Maintenance Facility. FAC: 2171

CATCODE: 217742
OPR: AFNIC

OCR: N/A

Updated: 09 NOV 2022

1.1. Description. This facility provides space for production and repair, material
control, cleaning room, screen room, training, technical orders, film, tool and AGE
storage, administration, latrines, and a mechanical equipment room.

1.2. Requirements Determination. The building provides shop space for the
centralized field repair of communications and electronics (C-E) equipment. The
facility supports communications units in a 1,600 km (1,000 mi) radius of the shop.
The radius may be increased to include more units if repair time is not a factor.
Obtain additional information through AFNIC and MAJCOMs.

1.3. Scope Determination. Each assigned area normally services the same type of C-
E equipment, so the assigned components, tools, and test equipment vary only slightly
from area to area. Space requirements are based on the number of reparable units
processed per month: 285 m? (3,064 ft*) is authorized for facilities that process 2,000
to 2,500 units per month, and 379 m” (4,080 ft*) is authorized for facilities that
process 2,501 to 4,000 units per month. More space may be authorized for facilities
that process more than 4,000 units per month.

1.4. Design Considerations. C-E maintenance facilities comply with local, state, and
federal requirements and other guidance as defined in AFMAN 32-1084 Chapter 1
in respect to air emissions, as required by AFI 32-7040.






Base Engineer Horizontal Construction Facility. FAC: 2191

CATCODE: 219943
OPR: AFCEC/COS
OCR: AFCEC/CFT

1.1. Description. The Base Civil Engineer (BCE) is responsible for a wide variety of
design, construction, operation, maintenance, and environmental planning functions
on base facilities and utilities systems. The pavements and grounds division usually
has three work centers: pavements, equipment operations, and grounds.

1.1.1. The pavement work center maintains paved surfaces and repairs and
constructs airfields, roadways, and parking areas.

1.1.2. The equipment operations work center operates construction and special
purpose equipment such as backhoes, dump trucks, airfield sweepers, and
bulldozers.

1.1.3. The grounds work center is responsible for base landscaping including
mowing, pruning, and trimming grass and shrubs in the common areas of the
base. The work center also maintains perimeter fencing and road signs on the base.

1.2. Requirements Determination. The BCE complex should provide a
professional, functionally integrated environment for personnel performing
management, training, administrative, design, and planning tasks and for personnel
performing functions such as carpentry, metal working, electrical, pavements and
grounds, and other skilled labor tasks. Additional information may be obtained from
AFCEC/COS and AFCEC/CFT. Refer to CATCODE 213335 for fueling station and
pump authorizations. Table 1.1 below provides planning factors to determine gross
area requirements for a consolidated pavement, equipment operations, and grounds
work center. For separated functions, apply the factors and add additional space
requirements for functions such as latrines and break rooms at each location.

1.3. Scope Determination. See Table 1.1. below.

1.4. Dimensions. See Table 1.1. below.

1.5. Design Considerations. In cold climates, add additional space requirements
for snow removal function.

Table 1.1. Space Requirements for BCE Facilities - Pavements and Grounds Facility

. Net Building Area
Functions = e
Pav/Equip (CEOHP)! 372 4,000

Notes:
1. This is an average zone/facility size. Each Squadron should adjust these sizes based on
local requirements.







Air Force Communications Service Maintenance Facility. FAC: 2171

CATCODE: 217742
OPR: AFIMSC/1ZC
OCR: N/A

1.1. Description. This facility provides space for production and repair, material control,
training, technical orders, tool storage, administration, latrines, and a mechanical

equipment room.

1.2. Requirements Determination. The building provides shop space for the centralized
field repair of communications and electronics (C-E) equipment. Obtain additional
information through AFIMSC/IZCS and MAJCOMs. (NOTE: This CATCODE is not
applicable for software integration. Software integration will be covered with
CATCODEs 141761 or 141762.)

1.3. Scope Determination. Each assigned area normally services the same type of C-E
equipment, so the assigned components, tools, and test equipment vary only slightly
from area to area.

1.3.1.  For general fixed communications equipment maintenance, space
requirements are based on the number of reparable units processed per month:
600 ft*> of maintenance bay space and 100 ft*> of equipment storage is authorized
for every 50 non-preventative maintenance work orders per month. For each
additional 100 non-preventative maintenance work orders, 120 ft*> of
maintenance bay space is authorized.

1.3.2.  For Remote Piloted Aircraft (RPA) communications equipment
maintenance, space is authorized for facilities that regularly maintain Ground
Control Stations (GCS) and Fixed Site Satellite Terminals (FSST) each month.
GCS and FSST maintenance space is authorized at 1,500 ft* for the first terminal,
and 500 ft* for each additional terminal.

1.3.3. For communications equipment maintenance not meeting the criteria in
paragraphs 1.3.1 or 1.3.2 above, space authorization shall require user
justification.

1.4. Design Considerations. C-E maintenance facilities comply with local, state, and
federal requirements and other guidance as defined in AFMAN 32-1084 Chapter 1 in
respect to air emissions, as required by AFI 32-7040.






Precision Measurement Equipment Laboratory (PMEL). FAC: 2171

CATCODE: 218868
OPR: AF/A4LM
OCR: AFLCMC/WNM (AFMETCAL)

1.1. Description. This facility provides intermediate-level maintenance and calibration
of test, measurement, and diagnostic equipment (TMDE) for assigned units. PMEL
personnel calibrate, certify and repair TMDE at regular intervals and provide emergency
assistance on TMDE as required (see AFMAN 21-113, Air Force Metrology and
Calibration [AFMETCAL] Management).

1.2. Requirements Determination. TO 00-20-14 lists bases authorized PMELSs.

1.3. Scope Determination. Table 1.1 can be referenced to calculate the base square
footage authorization. Table 1.2 can be referenced to calculate additional square footage
authorizations required to specialty equipment.

1.4. Design Considerations. Obtain PMEL design information from FC 4-218- O1F,
Air Force Criteria for Precision Measurement Equipment Laboratory Design and
Construction. Obtain operational information from the AFLCMC/WNM (AFMETCAL)
through AF/A4LM. TO 00-20-14 contains day-to-day operational guidance for PMELs.

1.4.1. The laboratory requires tight environmental controls for temperature,
humidity, and dust, and a calibration and repair area from interfering vibration.
These environmental constraints vary. Ensure new and modified facilities
conform to the specifications in FC 4-218-01F.

1.4.2. All PMELSs require certification per AFMAN 21-113. There are two
major operational criteria for certification: 1) temperature and humidity remain
in tolerance at least 90 percent of the time, measured over a 12-month period,
and 2) the facility meets the requirements of FC 4-218-01F.

Table 1.1 PMEL Type A-F Space

Workload per Year Type A: 0-3600 Type B: 3601- Type C: 5001-7200
(Items): 5000
m? ft? m? ft? m? ft?
Scheduling/Receiving? 69 740 86 924 121 1,300
Equipment Cleaning? 9 98 9 98 16 175
Calibration/Repair? 207 2,230 260 2,800 362 3,900
Workload per Year Type D: 7201- Type E: 10001- Type F: 20001-
(Items): 10000 20000 100000
m? ft? m? ft? m? ft?
Scheduling/Receiving? 159 1,711 238 2,567 334 3,293
Equipment Cleaning” 16 175 24 263 34 368
Calibration/Repair? 482 5,185 723 7,778 1,012 10,889
NOTES:
1. Area requirements are based on the typical PMEL. Add square footage if the






equipment in Table 1.2 resides in the PMEL facility.
2. Scheduling/receiving/equipment storage areas are estimated at one-third the

calibration/repair requirement.

Table 1.2 Space Requirements for PMEL Facilities

Functions Net Building Area

m? ft?
Vestibule See Note 1,2 See Note 1,2
Lobby/Waiting See Note 1,2 See Note 1,2
Reception See Note 1,2 See Note 1,2
Break Room See Note 1,2 See Note 1,2
Office Space See Note 1 See Note 1
Conference Room/Training See Note 1,2 See Note 1,2
Technical Library 21.3 229
Scheduling/Receiving See Table 1.1 See Table 1.1
Equipment Storage 18.6 200
Container Storage 18.6 200
Equipment Cleaning See Table 1.1 See Table 1.1
Air Lock 5 54
Calibration/Repair See Table 1.1 See Table 1.1
68 Degree F Room 78 850
Shield Room 18.6 200
Night Vision Calibration 9.3 100
Aircraft/Wheel Load Scales (P/Ns 654000/804000, 11.1 120
MD8060 or equivalent: 2,400 Ibs)
Force Gage/Load Cell/Dynamometers (P/N C99728, 6.5 70
C3-100 or equivalent: 1,400 Ibs)
Torque Multiplier Calibration System 7.4 80
Tensiometer Calibration System (P/N 774000 or 5.9 64
equivalent: 4,800 Ibs, See Note 9)
Bullion Balance 2.8 30
Fiber Optic Calibration System 4.5 48
High Voltage Calibrator (P/N BRC40-4NA1 or 9.3 100
equivalent)
Hoist (F-15 Rock) 1.7 18
North-Seeking Gyro Pad 1.5 16
Photometric Bench 18.2 196
Surface Plate (2 x 3 ft) (326 Ibs) 6.7 72
Surface Plate (3 x 6 ft) (965 Ibs) 10 108
Surface Plate (4 x 8 ft) (3,920 Ibs) 13 140
Automated Scale Force press (P/N MD8060-0000-10, 11.2 120
See Note 7, and 8)
Sonic Nozzle Calibrator (CFSNC-250, See Note 8) 7.5 81
Vibration Calibration System (P/N K9155D23) 6.7 72
Thermal Voltage Converter Cal System (P/N EL2400) 3.3 36






Power Amplifier System (P/N SSPA 0.001-1.00-500) 6.7 72
Power Measurement Calibration system (P/N 6.7 72
PMCS1b)

Fiber Optics FOTECS 9.3 100
National Instruments 9.3 100
Resistance Measurement standard (P/N 6625AF or 9.3 100
equivalent)

Ratio Transformer (P/N 1272B or equivalent) 6.7 72
Vector Network Analyzer (P/N 8364C or equivalent) 6.7 72
Humidity Generator (P/N CGS-240) 5 54
Automated Force Press (P/N 140470 or equivalent) 11.4 123
Force Calibration System (P/N C3-100, See Note 10) 3.3 36
IRTS Calibration area 9 98
Temp Bath Hood 1.7 18
Transportable Field Calibration Unit Storage 9.3 100
Portable Automatic Test Equipment Calibrator 9.3 100
Storage

NOTES:

1. Refer to Facility Class 6 of this Manual for administrative space standards.

2. Number of personnel requires user justification.

3. Size varies depending on inventory supported and type of facility. See Table 1.1.
4. Installation specific requirement.

5. 600 ft* minimum.

6. Requires a 9.5 ft minimum ceiling height.

7. Requires a 32 A circuit breaker

8. Requires 240V

9. Requires a 12 ft minimum ceiling height.

10. Requires a 15 ft minimum ceiling height.






