3

V.

For the best experience, open this PDF portfolio in
Acrobat X or Adobe Reader X, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


Military Affiliate Radio System (MARS) Facility. FAC: 1311

CATCODE: 131114
OPR: AFNIC (MARS)
OCR: N/A

1.1. Description. The MARS facility houses a MARS station. The mission, its functions,
and operating procedures are prescribed in AFI 33-106, Managing High Frequency
Radios, Personal Wireless Communication Systems, and the Military Affiliate Radio
System.

1.2. Requirements Determination. There are two types of stations:

1.2.1. Military MARS Stations. These stations consist of unmanned base MARS
stations. MAJCOMs and bases should support military MARS stations in the same
manner as other Air Force communications facilities when activated. The base unit
of assignment oversees equipment maintenance.

1.2.2. Auxiliary MARS Stations. Installations are authorized to establish auxiliary
MARS stations for special missions such as United States Air Force Reserve, Air
National Guard, Civil Air Patrol, and base morale, welfare, and recreation.

1.3. Scope Determination. The size of the MARS stations varies with the type of
mission, function, operation and equipment used.

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





		Military Affiliate Radio System (MARS) Facility.  FAC: 1311




Communications Receiver Facility. FAC: 1311

CATCODE: 131115
OPR: Air Force Flight Standards Agency (AFFSA)
OCR: AFNIC

1.1. Description. This facility consists of antennae for a communications receiver
site only.

1.2. Requirements Determination.

1.2.1. Very High Frequency/Ultra High Frequency (VHF/UHF) Air Traffic
Control (ATC) radio equipment is usually at one or two remote locations either on or
off base. Transmitters may all be located on one site with receivers located at a
second site, physically separate to minimize interference. They may also be
collocated in one building at a single "transceiver" site. Collocated sites are to be used
whenever possible. Primary Air Traffic Control (ATC) radio equipment may be
remotely controlled using telephone keying and audio lines or small capacity
microwave radio systems from the control tower, Radar Approach Control
(RAPCON), etc. The transmitter-receiver site consists of a building, usually
constructed of concrete masonry units, with appropriate interior accommodations for
routing electrical, telephone, and equipment cables. Ports are provided in the building
for entry/exit of power, telephone, and coaxial cables. The site is normally equipped
with an emergency power generator located either in the building or in a nearby
exterior building. The generator is usually diesel powered and activated manually or
automatically upon primary power failure. The power generator room/outbuilding has
special ventilation, electrical, fuel safety, and environmental considerations. Land
immediately adjacent to the building is necessary for the installation of wooden poles
or metal towers to support VHF/UHF antennas.

1.2.2. Physical security equipment required includes safety and emergency lighting,
obstruction lighting, and controlled area signs as indicated in AFI 31-101. Work
space may be required along with storage space for paint, flammable materials,
and fuel tanks.

1.2.3. High Frequency (HF) Point/Point and Ground/Air Sites. Unlike VHF/UHF
sites, which are closely tied to base ATC facilities (control tower, RAPCON, etc.),
HF systems are often operated at the receiver or transmitter site or in a separate facility
and may be remotely connected to the transmitter facility. Some HF radio stations are
user-operated or operator-operated transceiver facilities in command posts or other
on-base locations, and do not have specific radio facilities. Antennas are often
located alongside base buildings or on rooftops and vary in nature. Some multi-HF
transceiver sites may be operated locally (in conjunction with radio equipment) or
remotely from another location. The size of the transceiver building and its
associated antenna farm varies significantly based upon the number of radio levels
involved, the mission of the station (point/point, air/ground, etc.), and azimuths of
the antennas (or rotating antennas). Antennas should be located away from high
tension power lines, metal fences (depending upon the type of antenna), and away
from noise generating devices or machinery. Collocated (transceiver) HF sites are





considerably larger than the VHF/UHF sites, but the split site HF sites are the largest,
and may be separated by up to 40 km (25 miles) to minimize electromagnetic
interference between sites. Ensure associated buildings are able to accommodate large
numbers of high power radio transmitters/receivers, emergency power Ssource,
maintenance, and supply areas.

1.3. Determination. The size of the antenna "farm" varies with the scope and complexity
of air operations at each base, the character of the facility (i.e., a transmitter site only,
a receiver site only, or a collocated transmitter/receiver site), and the technical
complexity of the facility (quantity of radios, operating frequencies, use of duplexers,
electromagnetic compatibility, etc.). Each facility is generally tailored to its specific
mission, incorporating technical, functional, environmental, geographical, and local
considerations.

1.4. Dimensions. Varies (see paragraph 1.3). For latest information and drawings,
plans, utility, siting and electronic requirements, consult AFFSA.

1.5. Design Considerations. Consult the Air Traffic Control Tower and Radar Approach
Control Facility Design Guide.





		Communications Receiver Facility.  FAC: 1311

		1.2. Requirements Determination.




Communications Transmitter/Receiver Facility. FAC: 1311

CATCODE:131116
OPR: AFFSA
OCR: AFNIC

1.1. Description. This facility consists of antennas for a collocated communications
transmitter/receiver site.

1.2. Requirements Determination. See Communications Receiver CATCODE 131115.
1.3. Scope Determination. See CATCODE 131115.
1.4. Dimensions. See CATCODE 131115.

1.5. Design Considerations. Contact OPR for the latest guidance.





		Communications Transmitter/Receiver Facility.  FAC: 1311

		1.3. Scope Determination.  See CATCODE 131115.




Communications Transmitter Facility. FAC: 1311

CATCODE: 131117
OPR: AFFSA
OCR: AFNIC

1.1. Description. This facility consists of communications antennas for a transmitter
site only.

1.2. Requirements Determination. See Communications Receiver (CATCODE
131115).

1.3. Scope Determination. See CATCODE 131115.
1.4. Dimensions. See CATCODE 131115.

1.5. Design Considerations. Contact OPR for latest design guidance.





		Communications Transmitter Facility.  FAC: 1311

		1.3. Scope Determination.  See CATCODE 131115.




Radio Relay Facility (includes LMR Repeater facilities and microwave relay
sites). FAC: 1311

CATCODE: 131118
OPR: AFFSA
OCR: AFNIC

1.1. Description. This facility supports equipment for sites used to relay
communications between point-to-point wideband communications, or for relay of land
mobile radio signals over local areas.

1.2. Requirements Determination. Radio relay/repeater facilities consist of radio
facilities (buildings and outdoor equipment) necessary to support the relay of radio
communications information. These facilities are unattended, where practical, and require
only periodic inspection and maintenance by specialized crews. Local conditions,
however, may require some of these sites to be attended.

1.3. Scope Determination. Building size is determined by the amount of equipment to
be installed.

1.4. Dimensions. See paragraph 1.3.

1.5. Design Considerations. Theradio relay installation normally includes
the following construction items:

1.5.1. Communications Equipment Building. Humidity and temperature control
may be required. Additional space for emergency sleeping quarters and the storing
of emergency rations and additional spare parts may be required where climatic
conditions warrant.

1.5.2. Power. Primary power, backup power (see AFI 32-1063) and associated fuel
facilities as required. (See AFI 32-7044, Storage Tank Compliance for
environmental requirements.)

1.5.3. Antenna Support. Separate concrete foundations may be required depending
on equipment and building design.

1.5.4. Access Road and Parking Area.

1.5.5. Fencing. A four-strand barbed wire perimeter fence is normally required.
Local security agencies may specify a more secure fence. See AFI 31-101.

1.5.6. Manned Locations. Manned locations require space for secure storage of test
equipment, latrines, maintenance, training, and work center administration.

1.5.7. Security and Safety. Security and safety lighting is necessary.
1.5.8. General Guidance.

1.5.8.1. HF radio facilities comprise all communication networks employed
by the Air Force for the exchange of information between and among
surface installations and airborne vehicles, or any combination thereof (i.e.,
point-to-point or air/ground/air communications). Facilities include Air Force
components of the Defense Communications System (DCS) as well as unilateral
communications.





1.5.8.2. The HF radio complexes provide a variety of communication services
(radio, teletype, voice, analog, radio, phone patch, data) for a variety of
functions (administrative, logistic, weather, operations, intelligence, common
user, command and control, etc.) for all command levels on a global basis.

1.5.8.3. The USAF Aeronautical Station complex normally consists of three
separate buildings for the communications terminal, transmitter, and receiver.
The relay control center may be collocated with the base telecommunications
facility or with the transmitter or receiver building. Facilities may be located
on or off base, with microwave or cable facilities connecting them.

1.5.8.4. Command and Control facilities normally consist of a single building
with adjacent antenna farms. The building is normally isolated from the
central area of the base or may be located at an off-base site.

1.5.8.5. See AFI 32-1063 for primary power, back-up power, and associated
fuel facilities.

1.5.8.6. Humidity and temperature controls are necessary in the
communications terminal and command and control facilities; they may be
required at the transmitter/receiver buildings.

1.5.8.7. The type and quantity of security fencing and perimeter lighting is
determined by local security forces during site surveys. Consideration for
transmission line security by hardening transmission line ducts, where
applicable, may be necessary.

1.5.8.8. Roads and parking lots are necessary.
1.5.8.9. AFI 32-1065 contains standards on electrical grounding requirements.






Satellite Communications Ground Terminal. FAC: 1312

CATCODE: 131132
OPR: AFFSA
OCR: AFNIC

1.1. Description. Communications interface from terrestrial ground or radio systems, or
from another satellite terminal in back-to-back configuration, to a remote satellite
communications terminal via a space craft relay. Criteria will vary with type of terminal.
The concrete “ring” that supports the “bubble” is real property; the “bubble” is equipment
and protects the satellite dish inside.

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.






Communications, Scatter. FAC: 1311

CATCODE: 131133
OPR: AFFSA
OCR: AFNIC

1.1. Description. Special communications facility that houses high power UHF Radio
Transmitters and receivers with large parabolic antennas capable of communicating
beyond 150 miles by "scattering” off the troposphere. The facility is also used to span
rugged terrain beyond the range of microwave equipment, typically used in arctic and
remote regions.

1.1.1. Ultra high frequency (UHF) is the ITU designation for radio frequencies in
the range between 300 MHz and 3 GHz, also known as the decimetre band as the
wavelengths range from one to ten decimeters. Radio waves with frequencies above
the UHF band fall into the SHF (super-high frequency) or microwave frequency
range. Lower frequency signals fall into the VHF (very high frequency) or lower
bands. UHF radio waves propagate mainly by line of sight; they are blocked by hills
and large buildings although the transmission through building walls is high enough
for indoor reception. They are used for television broadcasting, cordless phones,
walkie-talkies, personal radio services satellite communication, cell phones and
numerous other applications.

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.






Air Communications (AIRCOM) Relay Center Facility. FAC: 1311

CATCODE: 131134
OPR: AFFSA
OCR: AFNIC

1.1. Description. This facility is established to pass traffic from one subscriber or
tributary to another by automatic, semi-automatic, or manual means, or by connecting
circuits electronically between subscribers or tributaries for direct transmission.

1.2. Requirements Determination. The facility consists of a radio operations room,
relay equipment room, technical control room, crypto room, maintenance room, teletype
room, and relay operations administrative room. A microwave relay room is also required
in many situations.

1.3. Scope Determination. The size of the relay building is determined by the
communications-electronics engineering agency to meet specific requirements when not
collocated with the base telecommunications facility. An incinerator is necessary in the
immediate vicinity of the record communication/crypto area.

1.4. Dimensions. See paragraph 1.3. above, and CATCODE 131118 paragraph 1.5.8.
1.5. Design Considerations. Contact OPR for latest design guidance.






Automatic Switching Center. FAC: 1311

CATCODE: 131135
OPR: AFFSA
OCR: AFNIC

1.1. Description. Facility which transmits and receives AUTODIN messages to and from
Military communications centers worldwide. Every ASC is housed in a special
compartmented information facility and is equipped with solid state uninterruptible power
systems and environmental control

1.1.1. Required security protection must be extended to all classified traffic
transmitted through the AUTODIN. The ASC automatically checks and compares the
security classification stated in the header of the message against the authorized
security level of the incoming circuit. Transmission of a message with a higher
security level than authorized will result in the message being rejected by the ASC.

1.1.2. Inaddition, an automatic system-generated service will be transmitted by the
ASC to the originating station. The purpose of this service is to advise the originating
station of possible security compromises. Also, the ASC automatically checks and
compares the security classification contained in the header of each message against
the security classification of each destination. A security mismatch occurs for each
destination that does not indicate a matching security level.

1.1.3. In the event of a security mismatch, the ASC takes the following actions:

1.1.3.1. In a single-address message, the ASC rejects the message and alarms
appear at the originating terminal indicating that the message needs
retransmission.

1.1.3.2. In a multiple-address message with at least one deliverable destination,
the ASC accepts the message and delivers it to all valid destinations. For invalid
routing indicators, an automatically generated service retransmits the message to
the originating routing indicator and advises that the message needs
retransmission.

1.1.3.3. In-station operating procedures should be carefully planned and rigidly
enforced to prevent inadvertent transmission of classified messages to
unauthorized stations or agencies. Complete security precautions and operating
rules are contained in JANAP 128.

1.1.4. AUTODIN = Automatic Digital Network

1.1.4.1. The Automatic Digital Network System, known as AUTODIN or
ADNS, is a legacy data communications service in the United States Department
of Defense. AUTODIN originally consisted of numerous AUTODIN Switching
Centers (ASCs) located in the United States and in countries such as England and
Japan.

1.2. Requirements Determination. This section provides the basis for determining the
functions of the facility and the major subcomponent spaces as they relate to the mission.

1.3. Scope Determination. The scope section contains the data required to make the initial





determination about the overall size of the facility.

1.4. Dimensions. This section contains information about any specific dimensions required
to be included. Often this section makes reference to a design guide.

1.5. Design Considerations. The intent of this section is to point out any key cost drivers
for the facility that would impact the programmed amount for new construction or
renovation. It is not intended as a repository for the contents of a design guide. You may
need to contact the OPR for additional design guidance.






Automatic Switching Center. FAC: 1311

CATCODE: 131135
OPR: AFFSA
OCR: AFNIC

1.1. Description. Facility which transmits and receives AUTODIN messages to and from
Military communications centers worldwide. Every ASC is housed in a special
compartmented information facility and is equipped with solid state uninterruptible power
systems and environmental control

1.1.1. Required security protection must be extended to all classified traffic
transmitted through the AUTODIN. The ASC automatically checks and compares the
security classification stated in the header of the message against the authorized
security level of the incoming circuit. Transmission of a message with a higher
security level than authorized will result in the message being rejected by the ASC.

1.1.2. Inaddition, an automatic system-generated service will be transmitted by the
ASC to the originating station. The purpose of this service is to advise the originating
station of possible security compromises. Also, the ASC automatically checks and
compares the security classification contained in the header of each message against
the security classification of each destination. A security mismatch occurs for each
destination that does not indicate a matching security level.

1.1.3. In the event of a security mismatch, the ASC takes the following actions:

1.1.3.1. In a single-address message, the ASC rejects the message and alarms
appear at the originating terminal indicating that the message needs
retransmission.

1.1.3.2. In a multiple-address message with at least one deliverable destination,
the ASC accepts the message and delivers it to all valid destinations. For invalid
routing indicators, an automatically generated service retransmits the message to
the originating routing indicator and advises that the message needs
retransmission.

1.1.3.3. In-station operating procedures should be carefully planned and rigidly
enforced to prevent inadvertent transmission of classified messages to
unauthorized stations or agencies. Complete security precautions and operating
rules are contained in JANAP 128.

1.1.4. AUTODIN = Automatic Digital Network

1.1.4.1. The Automatic Digital Network System, known as AUTODIN or
ADNS, is a legacy data communications service in the United States Department
of Defense. AUTODIN originally consisted of numerous AUTODIN Switching
Centers (ASCs) located in the United States and in countries such as England and
Japan.

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.






AIRCOM Receiver Facility. FAC: 1311

CATCODE: 131136
OPR: AFFSA
OCR: AFNIC

1.1. Description. The receiver building and transmitter building are located on
separate sites and may be located on or off base.

1.2. Requirements Determination. See CATCODE 131118 paragraph 1.5.8.
1.3. Scope Determination. See CATCODE 131118 paragraph 1.5.8.
1.4. Dimensions. See CATCODE 131118 paragraph 1.5.8.

1.5. Design Considerations. Each facility requires 40.4 ha (100 acres) of land and a
minimum separation of 6.5 km (4 mi). Each facility requires a building for technical
equipment and buildings for power units, and may require living quarters at off-base sites.
Contact OPR for additional guidance.






AIRCOM Transmitter Facility. FAC: 1311

CATCODE: 131137
OPR: AFFSA
OCR: AFNIC

1.1. Description. See description for AIRCOM Receiver Facility CATCODE 131136
and CATCODE 131118 paragraph 1.5.8.

1.2. Requirements Determination. See CATCODE 131118 paragraph 1.5.8.
1.3. Scope Determination. See CATCODE 131118 paragraph 1.5.8.

1.4. Dimensions. See CATCODE 131118 paragraph 1.5.8.

1.5. Design  Considerations. See CATCODE 131118 paragraph 1.5.8. and contact
OPR for additional design guidance.






High Frequency AIRCOM Microwave Relay Facility. FAC: 1311

CATCODE: 131138
OPR: AFNIC
OCR: N/A

1.1. Description. The microwave relay system is an essential link in the aeronautical
station system. This system provides the control link between the transmitter, receiver,
and communications terminal.

1.2. Requirements Determination. Where cable systems are not feasible because of
distance and terrain, or they are not an operational requirement, microwave facilities
are provided as a primary means of communication. The microwave inter-site system
may be required due to:

1.2.1. The prohibitive cost of constructing pole lines in some areas which have
sufficient cable lines to meet the communications demand between aeronautical
station facilities;

1.2.2. The frequency of weather related cable system outages; or

1.2.3. The high vulnerability of cable systems to sabotage and enemy actions,
especially in areas overseas.

1.3. Scope Determination. See CATCODE 13118 paragraph 1.5.8.
1.4. Dimensions. See CATCODE 13118 paragraph 1.5.8.
1.5. Design Considerations. Contact OPR for additional design guidance.






Microwave Repeater. FAC: 1311

CATCODE: 131139
OPR: AFNIC
OCR: N/A

1.1. Description. Terrain or distance limitations may require a Microwave
Repeater to ensure the reliable and high quality performance of the microwave
system.

1.2. Requirements Determination. See CATCODE 131118 paragraph 1.5. 8.
1.3. Scope Determination. See CATCODE 131118 paragraph 1.5. 8.

1.4. Dimensions. See CATCODE 131118 paragraph 1.5.8.

1.5. Design Considerations. Contact OPR for additional design guidance.






Gap Filler. FAC: 1311

CATCODE: 131143
OPR: AFNIC
OCR: N/A

1.1. Description. A small search radar facility that scans areas where larger surveillance
radars have "blind spots” or gaps in their coverage caused by mountains or other
geographic features. Gap Fillers are used in air traffic control and Air Defense
applications.

1.1.1. Aradar used to supplement the coverage of the principal radar in areas where
coverage is inadequate.

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.






Space Operations Facility. FAC: 1311

CATCODE: 131200
OPR: AFNIC
OCR: AFSPC

1.1. Description. Focal point for command, control of and mission communications with
satellites. Typically includes a Space Operations Center, computer room,
simulator/emulator, admin and training, and a conference room. Protection level (PL) is
normally level one or level two. May require an area for tech support, scheduling, orbital
analysis, anomaly resolution and a Sensitive Compartmented Information Facility (SCIF).
(SCIF should be a D record/other allocation under CATCODE 140422).

1.1.1. A SCIF is an enclosed area within a building that is used to process SCI types
of classified information. SCI is classified information concerning or derived from
intelligence sources, methods, or analytical processes, which is required to be handled
within formal access control systems established by the Director of National
Intelligence (DNI). Some entire buildings are SCIFs where all but the front foyer is
secure. Access to SCIFs is normally limited to those with clearance. Non-cleared
personnel in SCIF must be under constant oversight to prevent unauthorized access to
classified material; as part of this process, non-cleared personnel are typically required
to surrender recording and other electronic devices. All activity and conversation
inside is presumed restricted from public disclosure. A SCIF can also be located in an
air, ground or maritime vehicle, or can be established on a temporary basis at a specific
site.

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.






SILO Hardened HF Antenna. FAC: 1321

CATCODE: 132131
OPR: AFCEC/COS
OCR: AFNIC

1.1. Description. Focal point for command, control of and mission communications with
satellites. Typically includes a Space Operations Center, computer room,
simulator/emulator, admin and training, and a conference room. Protection level (PL) is
normally level one or level two. May require an area for tech support, scheduling, orbital
analysis, anomaly resolution and a Sensitive Compartmented Information Facility (SCIF).
(SCIF should be a D record/other allocation under CATCODE 140422)

1.1.1. A SCIF is an enclosed area within a building that is used to process SCI types
of classified information. SCI is classified information concerning or derived from
intelligence sources, methods, or analytical processes, which is required to be handled
within formal access control systems established by the Director of National
Intelligence (DNI). Some entire buildings are SCIFs where all but the front foyer is
secure. Access to SCIFs is normally limited to those with clearance. Non-cleared
personnel in SCIF must be under constant oversight to prevent unauthorized access to
classified material; as part of this process, non-cleared personnel are typically required
to surrender recording and other electronic devices. All activity and conversation
inside is presumed restricted from public disclosure. A SCIF can also be located in an
air, ground or maritime vehicle, or can be established on a temporary basis at a specific
site.

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.






Antenna Support Structure. FAC: 1321

CATCODE: 132134
OPR: AFNIC
OCR: AFCEC/COS

1.1. Description. This structure consists of steel towers or wooden pole structures used
to support fixed ground antennas and transmission lines.

1.2. Requirements Determination. The structure is necessary to provide a means to
support antennas used to control air traffic and communicate with aircraft. Contact
OPR for latest requirements and guidance.

1.3. Scope Determination. This includes power and communication circuits, ducts,
manholes, transformers, control and protective devices, and associated equipment.

1.4. Dimensions. Factors involved in determining dimensions include type of structure
used, type of base, type of soil, amount of load supported, and required guying. Contact
OPR for latest requirements and guidance.

1.5. Design Considerations. Contact OPR for latest design guidance.






Non-Directional Beacon (Building). FAC: 1331

CATCODE: 133101
OPR: N/A
OCR: N/A

1.1. Description. This Non-Directional Beacon (NDB) facility is an unattended facility
which houses electric equipment (radio beacon) used to transmit a non-directional radio
signal pattern to aircraft equipped with Automatic Radio Direction and Finding (ADF)
equipment. The signal is used by the aircraft for homing and radio fix assistance. The
radio beacon may be employed for voice or tone modulated transmission. The facility
consists of an equipment building with adjoining or adjacent space with emergency
standby power and an antenna mounted on an antenna support.

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.






UHF Direction Finding. FAC: 1331

CATCODE: 133314
OPR: AFNIC
OCR: N/A

1.1. Description. This code is provided to identify the installation for UHF antennas.

1.1.1. Ultra-high frequency (UHF) is the ITU designation for radio frequencies in
the range between 300 MHz and 3 GHz, also known as the decimeter band as the
wavelengths range from one to ten decimeters. Radio waves with frequencies above
the UHF band fall into the SHF (super-high frequency) or microwave frequency
range. Lower frequency signals fall into the VHF (very high frequency) or lower
bands. UHF radio waves propagate mainly by line of sight; they are blocked by hills
and large buildings although the transmission through building walls is high enough
for indoor reception. They are used for television broadcasting, cordless phones,
walkie-talkies, personal radio services satellite communication, cell phones and
numerous other applications.

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.






Wind Measurement Equipment. FAC: 1341

CATCODE: 134101
OPR: AFWA
OCR: N/A

1.1. Description. Navigational aid designed for measuring weather condition.

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.






Automatic Meteorological Station. FAC: 1341

CATCODE: 134102

OPR: AFWA

OCR: N/A
1.1. Description. Weather station designed to measure meteorological events
automatically.

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.






Runway Distance Markers. FAC: 1341

CATCODE: 134103
OPR: N/A
OCR: N/A

1.1. Description. Markers on runways to indicate the remaining distance on a runway.
Usually in large numerals indicating hundreds or thousands of feet remaining to the end
of the runway.

1.1.1. The remaining distance on a runway is indicated by large numerals indicating
hundreds or thousands of feet remaining to the end of the runway. The distance
markers inform the pilot taking off of the remaining distance to the end of the runway
so that the pilot may know whether an aborted takeoff is possible and so that the pilot
of a landing aircraft may calculate necessary braking action to stop the aircraft short
of the runway end. The marker is constructed of a readily collapsible aluminum angle
frame having a triangular base pyramid form. The apex of the pyramid is positioned
directly over a standard runway light. Anchors at vertices of the base provide easy
anchoring independent of the lighting system. A translucent plate covers one
triangular side and is held in place by a triangular retainer made of angle aluminum
pieces which fit over corresponding pieces in the frame. A large opaque number is
positioned centrally on the plate. (4.3° x 4.3”)

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.






Remote Control Circuits. FAC: 1341

CATCODE: 134119
OPR: AFFSA
OCR: AFNIC, AF/A30-A

1.1. Description. This facility houses electrical power and communication control
circuits, control devices, and associated equipment from the base control tower or radar
facility to navigational aids and communication facilities.

1.2. Requirements Determination. This facility is necessary to provide a means to
control air traffic and communicate with aircraft.

1.3. Scope Determination. This includes power and communication circuits, ducts,
manholes, transformers, control and protective devices and associated equipment.
Program this category code by indicating the number of circuits and the cost of each.
Special items should be noted, estimated separately, and included in the overall cost of
the project.

1.4. Dimensions. Contact OPR for latest requirements and guidance.

1.5. Design Considerations. See UFC 3-260-01 and the Air Traffic Control Tower and
Radar Approach Control Facility Design Guide for additional information and guidance.






Ground Control Interceptor (GCI). FAC: 1341

CATCODE: 134335
OPR: AFFSA
OCR: AFNIC/AF/A30-A

1.1. Description. This system serves functions for pilot training over a specific range by
(A) remote ground control of drone aircraft; (B) ground control directions to piloted
fighter aircraft successful combat archer of drone targets and combat training of other
ground control intercepts in a combat scenario.

1.1.1. Ground-controlled interception (GCI) an air defense tactic whereby one or
more radar stations or other observational stations are linked to a command
communications center which guides interceptor aircraft to an airborne target. This
tactic was pioneered during World War 11 by the Royal Air Force with the Luftwaffe
to follow closely. Today, GCI is still important for most nations, although Airborne
Early Warning and Control, with or without support from GCI, generally offers much
greater range due to the much more distant horizon.

1.1.2. Today the term GCI refers to the style of battle direction, but during World
War |1 it also referred to the radars themselves. Specifically, the term was used to
describe a new generation of radars that spun on their vertical axis in order to provide
a complete 360-degree view of the sky around the station. Previous systems, notably
Chain Home (CH), could only be directed along angles in "front™ of the antennas, and
were unable to direct traffic once it passed behind their shore-side locations. GCI
radars began to replace CH starting in 1941/42, allowing a single station to control
the entire battle from early detection to directing the fighters to intercept

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.






Fixed Radar Approach Control (RAPCON) (GCA Fixed) Facility. FAC: 1331

CATCODE: 134336
OPR: AFFSA
OCR: AFNIC, AF/A30-A

1.1. Description. This facility provides surveillance and precision radar service at
permanent Air Force bases that do not have approach control authority.

1.2. Requirements Determination. This facility replaces the semi-mobile Ground
Control Approaches (GCA) and includes the organic support space described under
RAPCON Support Building (CATCODE 134341).

1.3. Scope Determination. See Chapter 2 of the Air Traffic Control Tower and Radar
Approach Control Facility Design Guide and UFC 3-260-01 for additional information
and guidance.

1.4. Dimensions. This facility is a one-story, 268 m? (2,884 ft?) building.

1.5. Design Considerations. See Section 2.1.3 of the Air Traffic Control Tower and
Radar Approach Control Facility Design Guide for information on siting and proximity
of RAPCON facilities.






RAPCON Support Building (GCA/RAPCON Support Building). FAC: 1331

CATCODE: 134341
OPR: AFFSA
OCR: AFNIC, AF/A30

1.1. Description. Mobile and semi-fixed facilities require an operations/maintenance
crew and an alert/maintenance facility providing support space for the workers who
normally operate the equipment up to 24 hours per day.

1.2. Requirements Determination. This facility includes space for training/study, rest
and duty standby, administration, maintenance shop, test equipment storage, kitchen, and
latrine. Consult the Air Traffic Control Tower and Radar Approach Control Facility
Design Guide and UFC 3-260-01 for additional information and guidance. See AFI 32-
1063 for primary power and backup power and AFI 32-1065 for standards on electrical
grounding requirements.

1.3. Scope Determination.

1.3.1. The semi-fixed support facility is located adjacent to the relocatable fiberglass
shelter, providing space for 8 to 12 workers and containing 102 m? (1,100 ft%). It
includes an enclosed walkway between the operations shelter and the support
building when practicable. The facility does not contain active radar elements because
data is routed into it by microwave or cable. Therefore, the shelter and support
building should be located to take advantage of existing base support items such as
utilities, access roads, and parking areas.

1.3.2. The mobile support facility is located adjacent to the mobile RAPCON vans
and provides space for six to ten workers, requiring 89 m? (960 ft?). If utility
connections cannot be made to existing base utilities, install a septic tank and
underground potable water storage tank.

1.3.3. Siting of the mobile support facility requires a deviation from the standard
airfield criteria, but siting of the semi-fixed support facility does not. Obtain a waiver
to site the mobile facility from the MAJCOM. See Chapter 6 (on relocatable
facilities) of AFI 32-1021 and Section 13 of UFC 3-260-01 for further information on
deviations from criteria for airfield support facilities.

1.4. Dimensions. See paragraph 1.3.2 and 1.3.3 above.

1.5. Design Considerations. Consult the latest Air Traffic Control Tower and Radar
Approach Control Facility Design Guide and UFC 3-260-01 for additional information
and guidance.






Instrument Landing System (ILS) Glide Slope. FAC: 1341

CATCODE: 134351
OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description. The ILS is the standard navigation aid that utilizes fixed radio beams
to provide aircraft final approach guidance in instrument conditions.

1.2. Requirements Determination. The ILS consists primarily of an ALSF-1 or an
ALSF2 used where CAT-1, CAT-II, and CAT-III operations are necessary. See Chapter 3
and Table 2-1A of UFC 3-535-01 and AFI 32-1044 for additional information and
requirements. An approach lighting system is necessary in conjunction with the ILS to
ensure a safe transition from the instrument phase to the visual phase (see Approach
Lighting, CATCODE 136661).

1.2.1. The basic components of the ILS system are:

1.2.1.1. A localizer radio beam to furnish azimuth approach guidance to the
runway, and

1.2.1.2. A glide path radio beam to furnish vertical descent approach guidance
to the runway.

1.2.2. The basic components of the Category Il ILS system are:

1.2.2.1. A localizer radio beam to furnish azimuth approach guidance to the
runway;

1.2.2.2. A glide-path radio beam to furnish vertical descent approach guidance
to the runway;

1.2.2.3. Two marker beacons (inner and outer) to provide accurate radio fixes
along the approach course (TACAN distance measuring equipment (DME) fixes
satisfy the outer marker requirement.);

1.2.2.4. An approved touchdown zone lighting system;
1.2.2.5. Centerline lighting system;

1.2.2.6. High intensity runway edge lighting;
1.2.2.7. All-weather markings;

1.2.2.8. Runway Visual Range (RVR) (For operations below 1,600 RVR or 0.5
km [1/3 mi], two transmissometers are necessary to provide visibility
information at the approach and rollout end of the runway.); and

1.2.2.9. Remote monitoring is needed for the following elements: Glide slope,
localizer and marker beacons, and approach lighting system.

1.3. Scope Determination. See UFC 3-260-01and UFC 3-535-01.
1.4. Dimensions. See UFC 3-260-01land UFC 3-535-01.





1.5. Design Considerations. The permanent system includes an approved localizer and
an approved glide path unit. The AN/GRN-29 includes both the localizer and glide path
units and satisfies Category I or 11 ILS requirements. The AN/GRN-31 (glide slope) and
an AN!GRN-BO (localizer) are also sited on a shelter hardstand of approximately 27 m?
(32 yd").






ILS Localizer. FAC: 1341

CATCODE: 134353
OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description. The AN/GRN-30 localizer is collocated with the ILS glide slope.

1.2. Requirements Determination. See ILS Glide Scope (CATCODE 134351),
UFC 3-260-01and UFC 3-535-01.

1.3. Scope Determination. See UFC 3-260-01and UFC 3-535-01.

1.4. Dimensions. See UFC 3-260-01land UFC 3-535-01.
1.5. Design Considerations. See UFC 3-260-01and UFC 3-535-01.






ILS Marker Beacon. FAC: 1341

CATCODE: 134355
OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description. The markers are used with the ILS and low powered markers of
approximately two watts output, operating on a frequency of 75 megahertz and radiating
similar vertical, fan-shaped field patterns.

1.2. Requirements Determination. See ILS Glide Scope (CATCODE 134351), UFC
3-260-01, and UFC 3-535-01.

1.3. Scope Determination. See UFC 3-260-01and UFC 3-535-01.
1.4. Dimensions. See UFC 3-260-01and UFC 3-535-01.
1.5. Design Considerations.

1.5.1. The outer marker is located on the extended runway centerline directly
beneath the point established for aircraft interception of the glide slope.

1.5.2. The latest solid state marker beacon, AN/GRN-32, is housed in a cabinet
mounted on a 0.9 m by 2.1 m (3 ft by 7 ft) staging platform, or on a pole. The
AN/GRN-32 uses a yagi antenna and does not require a counterpoise. The AN/GRN-
32 minimum plot size is 6.1 m? (20 ft?).






Radar Turntable. FAC: 1341
CATCODE: 134373

OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description. This is a motorized turntable that provides a rapid, all-weather
capability to rotate one or two trailer vans to permit aligning the precision approach radar
(PAR) unit for service to another runway.

1.2. Requirements Determination. See UFC 3-260-0.
1.3. Scope Determination. Contact OPR for latest requirements and guidance.
1.4. Dimensions. Contact OPR for latest requirements and guidance.

1.5. Design Considerations. The cable ducting, turntable, motor, and allied support
construction are provided through the communications-electronics implementation plan
(CEIP) and MILCON programming action. An Air Force standard design has been
established and may be obtained from AFNIC.






Precision Approach Radar (PAR). FAC: 1341

CATCODE: 134374
OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description. Primary radar equipment (PAR) is used to provide the azimuth,
elevation, and range of an aircraft during final approach.

1.2. Requirements Determination. Fixed base PARs are AN/GPN-22. If dual runway
coverage is needed, the AN/FPN-62 requires a turntable (turntable included in SFEL
FA-3-01A). See Radar Turntable (CATCODE 134373) and AFI 32-1044.

1.3. Scope Determination. The AN/GPN-22 does not require a turntable. Mobile
facilities also provide PAR service. The MPN-14K requires a turntable to provide dual
runway coverage. The TPN-19 does not require a turntable. See UFC 3-260-01 for
additional guidance.

1.4. Dimensions: Contact OPR for latest requirements and guidance.
1.5. Design Considerations: For fixed PAR, the radar data is transmitted from the

radar, located near the runway, to the approach control. A transformer vault, ducting, and
a foundation turntable or hardstand may be required as support structures






RAPCON Center: FAC: 1331

CATCODE: 134375
OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description: A terminal air traffic control facility using radar and non-radar
capabilities, the RAPCON Center provides approach control services to aircraft arriving,
departing, or transiting airspace controlled by the facility. It can provide radar ATC
service to one or more civil and/or military airports in a terminal area.

1.2. Requirements Determination: This facility may provide services of a ground
controlled approach (GCA), i.e., Airport Surveillance Radar (ASR) and Precision
Approach Radar (PAR) approaches. Consult the Air Traffic Control Tower and Radar
Approach Control Facility Design Guide and UFC 3-260-01 for additional information
and guidance.

1.3. Scope Determination. A normal, one-base RAPCON facility requires a one- story
facility of 561 m? (6,034 ft*). Additional equipment requirements or the need to
provide services to more than one base may be justification for expansion to a second
story of 348 m? (3,750 ft?). The RAPCON should not house radio transmitters or
receivers (other than emergency alternate use). Primary and alternate radios should be
located at separate transmitter and receiver sites.

1.4. Dimensions. See paragraph 1.3 above.

1.5. Design Considerations. RAPCON and GCA services can be provided from fixed,
semi-mobile, or mobile facilities. See UFC 3-260-01.






Airport Surveillance Radar (ASR). FAC: 1341

CATCODE: 134376
OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description. ASR is approach control radar used to detect and display an
aircraft’s position in the terminal area. It provides range and azimuth information.

1.2. Requirements Determination. An airfield may have an AN/GPN-12 or AN/GPN-
20 fixed ASR providing medium range 110 km (60 nautical miles) radius primary
radar coverage and 370 km (200 nautical miles) radius secondary radar coverage.
Airfields may also have an AN/GPN-30 Digital Airport Surveillance Radar (DASR). The
DASR is a new terminal air traffic control radar system that replaces current analog
systems with new digital technology.

1.3. Scope Determination. See UFC 3-260-01. Contact OPR for further guidance on
the AN/GPN-30.

1.4. Dimensions. See UFC 3-260-01. Contact OPR for further guidance on the
AN/GPN-30.

1.5. Design Considerations. The AN/GPN-12 and AN/GPN-20 are provided with
prefabricated shelters for housing transmitter and receiver equipment. The radar antenna
is mounted on a steel tower adjacent to the shelter. The radar data is transmitted to the
RAPCON operations room either by cable or microwave. Contact OPR for further design
guidance on the AN/GPN-30.






Radio Beacon Facility. FAC: 1341

CATCODE: 134422
OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description. These facilities are non-directional aids used to provide homing, fixing,
and air navigation assistance to aircraft with suitable automatic direction finding (ADF)
equipment installed.

1.2. Requirements Determination. (Medium Power Low Frequency Beacon [AN/URN-
5 or Equivalent]). This facility is designed to meet all requirements for a low- frequency
homing beacon facility for area coverage and terminal approach purposes, and is used for
air route support where extreme ranges are not mandatory. Medium power beacons often
are used to mark compulsory reporting points on airways or otherwise establish routes
not specifically associated with an air base.

1.3. Scope Determination. See UFC 3-260-01.
1.4. Dimensions. See UFC 3-260-01.

1.5. Design Considerations. The AN/URN-5 has a power output that is variable from
25 to 400 watts. This equipment is furnished either with or without shelter. When the
shelter is provided, a foundation and appropriately sized emergency power building are
needed. When the equipment is authorized for permanent installation, construction of a
suitable building is required. Where shelters or existing buildings are not available or
suitable, radio homing beacons require building construction.











TACAN Air Navigation Station. FAC: 1341

CATCODE: 134465
OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description. A TACAN is a short range, UHF, line-of-sight air navigation system
that provides continuous, accurate slant-range distance and bearing information. The
information is presented to the pilot in two dimensions, distance and bearing, to and from
a selected ground station. The TACAN station theoretically produces an infinite
number of signals similar to the spokes of a wheel.

1.2. Requirements Determination. TACAN stations may be used as either terminal
or enroute aids. The maximum service range is approximately 360 km (195 nautical
miles) at high altitude. Therefore, the installation may be on or off base. When used as
a terminal aid, the TACAN should be installed on base adjacent to the runway, as close
to the runway centerline as criteria specified in UFC 3-260-01 permits. For an on- base
installation, the maximum angle of convergence between the runway centerline and
TACAN final approach course is 30 degrees at a point 900 m (3,000 ft) from the runway
threshold. See AFI 32-1044 for additional guidance.

1.3. Scope Determination.

1.3.1. Fixed TACAN Air Navigation Station (AN/FRN-45). The AN/FRN-45 Solid
State TACAN modification replaces the outmoded tube-type TACANSs. House them
in the existing TACAN buildings. They also utilize the existing backup power
generators and the existing antenna and tower structure. The AN/FRN-45 TACAN is
designated to provide the same service with solid state reliability.

1.3.2. Mobile TACAN Stations (AN/TRN-48 and AN/TRN-41). The AN/TRN-
26 is a highly mobile TACAN system. It is designed on the building block concept
for quick reaction TACAN service at locations where weight and cube are critical.
The AN/TRN-26 has the capability to be housed in a mobile van or operate
freestanding for short durations, when under field conditions. It has the capability to
operate with commercial power or generator power. When properly sited, it is
designed to provide the same service as a fixed based TACAN.

1.3.3. The AN/TRN-41 is a light-weight air-dropable TACAN set to be used by
Air Force combat control teams as a navigational aid (NAVAID) for aircraft
operating in contingency or forward areas. It operates without hardstand or shelter.
It is intended to be used in VMC (Visual Meteorological Conditions) and is not
equipped with the monitors required for use during Instrument Flight Rules (IFR)
weather conditions.

1.4. Dimensions. See UFC 3-260-01.
1.5. Design Considerations. See UFC 3-260-01.






NAVAID Tower. FAC: 1341

CATCODE: 134473
OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description. Varying types of towers are used to provide bases with radio and radar
antennas used with different navigational aids. The towers are usually made of metal,
open latticework construction, furnished with concrete hardstand bases, ladders with
safety guards, and platforms/catwalks to permit the mounting of necessary antennas and
routine maintenance.

1.2. Requirements Determination. See UFC 3-260-01 and AFI 32-1044.
1.3. Scope Determination. See UFC 3-260-01.

1.4. Dimensions. See UFC 3-260-01.

1.5. Design Considerations. See UFC 3-260-01.






Fixed VHF Omni-Range (VOR) Station. FAC: 1341

CATCODE: 134482
OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description. The VOR system is a ground-based, short range, line-of-sight radio
NAVAID producing a theoretically infinite number of signals emanating from the
station (similar to spokes of a wheel) that provides the pilot with bearing information
only.

1.2. Requirements Determination. VOR stations may be used as either terminal or
enroute NAVAIDS. When used as a terminal aid, the VOR may be installed on base
adjacent to the runway, as close to the runway centerline as criteria specified in UFC 3-
260-01 permits. It may also be installed on the extended runway centerline as a Final
Approach Fix (FAF), in accordance with criteria specified in AFI 13-204, Functional
Management of Airfield Operations; AFJMAN 11-226, United States Standard for
Terminal Instrument Procedures (TERPS); AFI 11-230, Instrument Procedures; and
FAA Handbook 8260.3B, US Standard for Terminal Instrument Procedures (TERPS).
For on-base installations, the maximum angle of convergence between the extended
runway centerline and VOR final approach course is 30 degrees at a point 900 m (3,000
ft) from the runway threshold. Where practical, the VOR should be installed as part of an
on-base VORTAC facility (see CATCODE 134511). This follows the Air Force policy
for reducing monetary expenditures for land acquisition and remote location maintenance.

1.3. Scope Determination. See UFC 3-260-01.
1.4. Dimensions. See UFC 3-260-01.

1.5. Design Considerations. The AN/FRN-44 Solid State VOR modification replaces the
outmoded tube type VORs. If possible, house them in the existing VOR buildings. They
also utilize the existing backup power generators, and the Alford Loop type antenna. The
AN/AFN-44 VOR is designed to provide the same service with solid state reliability.






High Power VHF Omni-Range. FAC: 1341

CATCODE: 134484
OPR: AFFSA
OCR: AFNIC, AF/A30-A, AFCEC/COS

1.1. Description. Navigational aid with an output of 200 Watts. It is used to provide en route

aircraft with course and bearing information. This type facility may be used for both en route
and terminal air traffic control service.

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.






TVOR-RACAN, Fixed (VORTAC, Fixed). FAC: 1341

CATCODE: 134511
OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description. Navigation aids consisting of collocated TACAN and VOR facilities
are known as VORTACs. They provide bearing information on both VHF and UHF
bands plus compatible DME. This enables aircraft equipped with either TACAN or
VOR/DME to make use of the navigational guidance.

1.2. Requirements Determination. Air Force policy requires that TACAN and VOR
stations located on the same base and permanently required to support operational
missions should be collocated and operated as VORTACSs. This enables pairing of facility
frequencies according to an established schedule and allows substantial maintenance
savings and other ancillary cost savings.

1.3. Scope Determination. VORTAC facilities are usually made up of facilities whose
antennas are vertically stacked and thus identically located, but antennas located within
30 m (100 ft) of one another are considered collocated, for terminal use. For other than
terminal use, antennas are considered to be collocated when within 600 m (2,000 ft) of
one another.

1.4. Dimensions. See UFC 3-260-01.

1.5. Design Considerations. If used as a terminal aid for instrument approach
procedures, align both the VOR and TACAN radials of the VORTAC in the same
direction. When collocated, the AN/FRN-45 TACAN and the AN/FRN-44 VOR become
the AN/FRN-43 VORTAC.






Wind Direction Indicator. FAC: 1341

CATCODE: 134678
OPR: AFFSA
OCR: AFNIC, AFWA, AF/A30, AFCEC/COS

1.1. Description. This is a lighted visual aid to indicate the direction of the wind and
thus enable the pilot to select the proper runway for landing. A visual wind indicator is
especially essential if radio contact with the control tower is lost and the pilot cannot
receive oral information and instructions for landing the aircraft. The wind direction
indicator is either a lighted wind cone or a wind sock.

1.2. Requirements Determination. See UFC 3-260-01 and AFI 32-1044.
1.3. Scope Determination. See UFC 3-260-01.

1.4. Dimensions. See UFC 3-260-01.

1.5. Design Considerations. See UFC 3-260-01.






Telephone Duct Facility. FAC: 1351

CATCODE: 135583
OPR: AFNIC
OCR: AF/A30-A, AFCEC/COS

1.1. Description. Ductwork for underground distribution of telephone cable installed for

reasons protection and ease of expansions and additions. This application is normally used
for passage of the cable under pavements.

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.






Telephone Pole Facility. FAC: 1351

CATCODE: 135586
OPR: AFNIC
OCR: AF/A30-A, AFCEC/COS

1.1. Description. Network of wooden poles used to distribute telephone cable throughout a
base. Underground cable installation is preferred for security reasons as well as aesthetics.

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.






Beacon Light. FAC: 1362

CATCODE: 136635
OPR: AFFSA
OCR: AFNIC, AF/A30, AFCEC/COS

1.1. Description. The airport beacon is the internationally recognized lighted signal
indicating an airfield. The beacon generally is mounted on the highest structure on the
installation.

1.2. Requirements Determination. Airfield lighting facilities may be provided
according to UFC 3-535-01.

1.3. Scope Determination. Centerline measurements should be used in programming
for runway, taxiway, and approach lighting. For example, runway lights programmed
for a runway 3,250 m (10,650 ft) long are shown as 3,250 m (10,650 linear feet) of
runway lights and not as 6,500 m (21,300 ft). Instruction for providing airfield lighting
is contained in AFI 32-1044. Guidance on design and installation of airfield lighting
is in UFC 3-535-01.

1.4. Dimensions. See UFC 3-535-01.
1.5. Design Considerations. See UFC 3-535-01.






Approach Lighting. FAC: 1361

CATCODE: 136661
OPR: AFCEC/COS
OCR: AF/A30-A

1.1. Description. This facility is designed to help the pilot transition from the
instrument phase of approach to its visual phase provided by runway lighting for aircraft
landings.

1.2. Requirements Determination. Consult AFI 32-1044 for information on visual
air navigational facilities, AFI 32-1065 for standards on electrical grounding
requirements, and AFI 32-1063 for primary power and back-up power requirements.

1.3. Scope Determination. See CATCODE 136635 and ETL 09-6.
1.4. Dimensions. See UFC 3-535-01.
1.5. Design Considerations. See UFC 3-535-01.






Obstruction Lighting. FAC: 1362

CATCODE: 136662
OPR: AFCEC/COS
OCR: AF/A30-A

1.1. Description. Objects that penetrate clearance planes, established in UFC 3- 260-

01, are lighted as obstructions to air navigation as provided in AFI 32-1044 and UFC 3-
535-01.

1.2. Requirements Determination. See CATCODE 136635.
1.3. Scope Determination. See CATCODE 136635.

1.4. Dimensions. See UFC 3-535-01.

1.5. Design Considerations. See UFC 3-535-01.






Runway Lighting. FAC: 1361

CATCODE: 136664
OPR: AFCEC/COS
OCR: AF/A30-A

1.1. Description. Runway lighting includes runway edge, threshold, and end lights as
well as distance markers.

1.2. Requirements Determination. See CATCODE 136635.
1.3. Scope Determination. See CATCODE 136635.

1.4. Dimensions. See UFC 3-535-01.

1.5. Design Considerations. See UFC 3-535-01.






Special Airfield Lighting. FAC: 1362

CATCODE: 136666
OPR: AFCEC/COS
OCR: AF/A30-A

1.1. Description. This CATCODE applies to any of the three lighting systems
described below.

1.1.1. Runway Touchdown Zone Lights. These lights are designed to supplement
the conventional runway lights, currently located immediately off the edge of the
runway pavement, to facilitate landing under IFR conditions.

1.1.2. Runway Centerline Lights (Category Il and I1I). These lights supplement
the runway lights to facilitate both landing and takeoff under IFR conditions. For
details of the system, see UFC 3-535-01.

1.1.3. Visual Glide Slope Indicator (VASI, PAPI, PLASI) System. This system
enables the pilot to intercept and hold to the proper glide slope, by visual means,
during the last portion of his descent. See AFI 32-1044.

1.2. Requirements Determination. See CATCODE 136635.
1.3. Scope Determination. See CATCODE 136635.

1.4. Dimensions. See UFC 3-535-01.

1.5. Design Considerations. See UFC 3-535-01.






Taxiway Lighting. FAC: 1361

CATCODE: 136667
OPR: AFCEC/COS
OCR: AF/A30-A

1.1. Description. Taxiway lighting, including edge, centerline, hold and runway
exit lighting, and guidance signs, may be provided for all regularly used taxiways.

1.2. Requirements Determination. See CATCODE 136635.
1.3. Scope Determination. See CATCODE 136635.

1.4. Dimensions. See UFC 3-535-01.

1.5. Design Considerations. See UFC 3-535-01.






Category Group 13, Communications, Navigation Aids and Airfield Lighting.
General Guidance.

1.1. Air Force Communications and Information Systems are established to support air
operations and Air Force provisioned portion of the Global Information Grid (GIG).
For additional information on communications electronics system and planning guidance,
see AFI 33-104, Base-Level Planning and Implementation.

1.2. All new and existing communications facilities are evaluated to determine what
physical protection features are needed to ensure communications survivability.
Requirements, such as blast protection, security devices, unconventional warfare
protection, etc., are determined by the Air Force Network Integration Center (AFNIC).
Project planners are required to obtain assistance from their wing communications and
information systems planner and Systems Telecommunications Engineering Manager-
Base Level (STEM-B) and/or STEM-C (MAJCOM), because the threat analysis, the
protection requirements, and, hence, the appropriate survivability measures, vary from
site to site. (T-1). Backup generators (depending on size) should comply with local, state,
and federal requirements with respect to air emissions, as required by AFI 32-7040.

1.3. AFMAN 91-201 contains standards on protecting explosives from the hazards of
electromagnetic radiation. Apply these standards when constructing communications and
navigational aids that expose electro explosives devices (EED).

1.4. AFl 32-1065, Grounding Systems, contains standards on electrical grounding
requirements.

1.5. See AFI 32-1063, Electric Power Systems, for primary power and back-up power
requirements.





		Category Group 13, Communications, Navigation Aids and Airfield Lighting.




Radar Transmitter and Computer Building. FAC: 1311

CATCODE: 141391
OPR: AFNIC
OCR: AF/A30-A

1.1. Description. This facility is part of the Ballistic Missile Early Warning System
(BMEWS) and is required to house the equipment critical to system operations. Among
this equipment is the transmitter high-voltage power supply, filter capacitors, computers
and missile impact predictor set.

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.






Embedded Software Integration Facility. FAC: 1311

CATCODE: 141762
OPR: N/A
OCR: N/A

1.1. Description. A building that contains communications operations and communication
equipment. Communication equipment located in these facilities is not real property and is
not included in this Facility Analysis Category.

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.






Pilotless Aircraft Guidance Station. FAC: 1331

CATCODE: 149511
OPR: AF/A5RI, JUAS
OCR: AF/A5SRC

1.1. Description. Command and control communications facility for pilotless aircraft.

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.






Wind Measuring Set (AN/FMQ-13). FAC: 1341

CATCODE: 149621
OPR: AFWA/A5/A8, MAJCOM/A3W
OCR: MAJCOM/A6

1.1. Description. Consists of a transmitter/sensor, indicator, and recorder that provide
wind direction and speed for air traffic control operations, weather observations, and
forecasting.

1.2. Requirements Determination. One transmitter is authorized at each facility;
however, some airfields require two or more transmitters if the aerodrome has two or
more instrumented approaches or has terrain anomalies. One indicator is needed for each
location requiring wind information. (Typical locations are the weather observation site,
tower, RAPCON, and fire department). Each airfield requires one recorder. Obtain
further information through AFWA/A5/8 or MAJCOM/A3 weather staff.

1.3. Scope Determination. Quantitative requirements are locally determined. There is
no standard facility requirement. Site the transmitter where it best measures winds
representative of the touchdown area of a runway or helipad. A concrete pad and
underground cabling are needed to support the mounting mast for the equipment. The
recorder is mounted in the Weather Observation Site (CATCODE 141629, 141453, or
149962). The recorder provides a permanent record of wind speed and direction. The
indicator is mounted in the weather observation site and in aircraft control facilities such
as RAPCON and air traffic control tower.

1.4. Dimensions. Quantitative requirements are locally determined. There is no
standard facility requirement.

1.5. Design Considerations. Locate equipment to comply with airfield/aviation safety
and explosive safety standards.

1.5.1. Communications Requirements. Underground cabling to connect air
traffic control facilities, fire department, and Weather Observation Site.

1.5.2. Power Requirements. Reliable/stable 115 VAC, 60 Hz, 20 A service.
The requirement for emergency power is determined under AFI 32-1063.






Ceilometer Rotating Beacon. FAC: 1341

CATCODE: 149622
OPR: AFWA/A5/A8, MAJCOM/A3W
OCR: MAJCOM/AG

1.1. Description. The ceilometers/rotating beam set continually measures and displays
cloud height. It consists of a projector, detector and indicator.

1.1.1. Ceilometer, device for measuring the height of cloud bases and overall cloud
thickness. One important use of the ceilometer is to determine cloud ceilings at
airports. The device works day or night by shining an intense beam of light (often
produced by an infrared or ultraviolet transmitter or a laser), modulated at an audio
frequency, at overhead clouds. Reflections of this light from the base of the clouds are
detected by a photocell in the receiver of the ceilometer. There are two basic types of
ceilometers: the scanning receiver and the rotating transmitter.

1.1.2. The scanning-receiver ceilometer has its separate light transmitter fixed to
direct its beam vertically. The receiver is stationed a known distance away. The
parabolic collector of the receiver continuously scans up and down the vertical beam,
searching for the point where the light intersects a cloud base. When a reflection is
detected, the ceilometer measures the vertical angle to the spot; a simple trigonometric
calculation then yields the height of the cloud ceiling. Many modern scanning-
receiver ceilometers use a laser pulse to identify the height of a cloud’s base and top
and various points in between to create a vertical profile of the cloud.

1.1.3. The rotating-transmitter ceilometer has its separate receiver fixed to direct
reflections only from directly overhead while the transmitter sweeps the sky. When
the modulated beam intersects a cloud base directly over the receiver, light is reflected
downward and detected.

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.






Transmissometer. FAC: 1341

CATCODE: 149623
OPR: AFWA/A5/A8, MAJCOM/A3W
OCR: MAJCOM/AG

1.1. Description. This system measures and records relative light transmissively through
the atmosphere along a given path between a projector and detector. Transmissometers
are referred to as telephotometers, transmittance meters, or hazemeters.

1.1.1. A transmissometer is an instrument for measuring the extinction coefficient
of the atmosphere, and for the determination of visual range. It operates by sending a
narrow, collimated beam of energy (usually a laser) through the propagation medium.
A narrow field of view receiver at the designated measurement distance determines
how much energy is arriving at the detector, and determines the path transmission
and/or extinction coefficient. Atmospheric extinction is wavelength dependent
phenomenon, but the most common wavelength in use for transmissometers is 550
nm, which is in the middle of the visible waveband, and allows a good approximation
of visual range.

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.






Temperature-Dew Point Measuring Set. FAC: 1341

CATCODE: 149624
OPR: AFWA/A5/A8, MAJCOM/A3W
OCR: MAJCOM/AG

1.1. Description. This set consists of one transmitter and one indicator. The transmitter
group consists of sensing elements which are mounted on pipe masts about 6 feet above the
ground and installed in a representative location on the airfield.

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.






Digital Wind Measuring System. FAC: 1341

CATCODE: 149625
OPR: AFWA/A5/A8, MAJCOM/A3W
OCR: MAJCOM/AG

1.1. Description. This digital system is authorized on each station supporting category Il
flying operation and replaces the AN/GMQ-11/20 set.

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.






Lightning Warning System. FAC: 1341

CATCODE: 149626
OPR: AFWA/A5/A8, MAJCOM/A3W
OCR: MAJCOM/AG

1.1. Description. This set furnishes data on the electrical state of the atmosphere in the
vicinity of a recording station. The facility is authorized for selected stations where static
discharge is a potential hazard to operations and lightning strikes are common.

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.






Radar Meteorological Set — Next Generation Radar (NEXRAD), (WSR-88D).
FAC: 1341

CATCODE: 149627
OPR: AFWA/A5/A8, MAJCOM/A3W
OCR: MAJCOM/AG

1.1. Description. The WSR-88D provides range azimuth and elevation data on
precipitation areas within 400 km (240 mi) and produces images that can make up
a mosaic of real-time weather data for the entire nation, a region, or a single view
of weather data for one particular location. This Tri-Agency managed system provides
critical national, regional, and local weather data for forecasting and warnings through
the NWS, FAA, DoD, and the Air Force. The data provides aviation weather awareness
and warnings to aircrews for severe weather avoidance.

1.2. Requirements Determination. The Weather Surveillance Radar, 1988, Doppler
(WSR-88D), is a U.S. Government Tri-Agency managed system (Department of
Transportation, Department of Commerce, and DoD) consisting of 159 radars located in
the CONUS and Pacific and European areas. The Air Force, through its executive agent
AFWA, has responsibility for 26 of the 159 radars. Obtain further requirements
determination information through AFWA/A5/8 or MAJCOM/A3 weather staff.

1.3. Scope Determination. The Doppler weather surveillance radar consists of three
shelters containing a transmitter-receiver and electronic control amplifier, display
console with power supply, and associated equipment. The antenna is sited to provide
maximum separation and minimum obstruction by buildings, terrain, and power lines.
The WSR-88D radar set user display consists of an open principal user processor (OPUP)
approximately the size of a standard desktop computer (SDC). Some units/locations have
an OPUP with a 2 ft x 4 ft x 6 ft equipment rack along with three to 11 SDC workstations.

1.4. Dimensions. The three shelters are located around the radar tower with two
requiring environmental controls for the equipment. One shelter contains a backup power
generator. The antenna is sited to provide maximum separation and minimum obstruction
by buildings, terrain, and power lines. Obtain further information through AFWA/A5/8 or
MAJCOM/AS3 weather staff.

1.5. Design Considerations.

1.5.1. Communications Requirements. Specific to location but requires
connections to the GIG and commercial/Class A phone lines. Contact AFWA/AS8F or
NWS Radar Operations Center for specific communications requirements.

1.5.2. Power Requirements (includes backup power and UPS).
Reliable/stable 120/208 VAC, 60 Hz, 3-phase, 4-wire electrical power with
automatic switching to back-up power. Ensure one of the shelters on site contains an
80 kW generator for emergency power. Another shelter, the Transition Power
Maintenance Shelter, should be self-contained, environmentally controlled, consisting
of a cabinet containing a bank of batteries, a work area containing tools, and a work
bench.






Master Television Antenna. FAC: 1321

CATCODE: 740657
OPR: AF/A1S
OCR: AFSVA, MAJCOM/A1S

1.1. Description. Code antennas used for the reception of television signals. These
antennas are normally located in overseas and remote areas where reception is difficult.

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.






Communications Facility. FAC: 1311

CATCODE: 131111
OPR: Air Force Network Integration Center (AFNIC)
OCR: N/A

1.1. Description. This facility provides a central location for the Communications
Squadron and the base Communications Focal Point (CFP), common user
communications systems for intra- and inter-base communications, other required data
and communications systems (exclusive of hardware for navigational aids, transmitter or
receiver stations, relay facilities, broadcast radio facilities, or other associated equipment
— See CATCODES 131114 through 134511).

1.2. Requirements Determination. The CFP often centralizes many communications
links and services, both internal and external, that are essential to base operations as a
whole. Early planning and preparation are key. Organizations developing requirements
for new facilities should request pre-technical assistance from the supporting engineering
and installation Command (38 CEIG/ES). During the technical assistance,
communications engineers identify the special purpose space requirements for the
proposed equipment and facility. For new installations, the Voice Over IP (VolP)
switching equipment (commonly referred to as the base telephone switch) for the
Switching Center may be leased from a telephone company or it may be government
owned. HQ USAF or DoD will determine whether leased or government wired telephone
equipment/facilities are used. Other requirements for this CATCODE may include
commercial Point of Presence (PoP) or Demarcation Point, and data center functions such
as server rooms and/or Base Area Network switching equipment. This CATCODE will
also provide the central Information Transfer Building (ITB) for the installation, requiring
a substantial number of outside plant fiber optic cables and distribution panels.

1.3. Scope Determination. Size of the communications facilities varies with the size of
the squadron, and the type of operation and equipment used. Define telecommunications
equipment and operations space requirements in accordance with site concurrence
procedures defined in Methods and Procedures Technical Order (MPTO) 00-33A-
1001. The space required to accommodate telecommunications equipment varies with the
design and manufacture of the equipment. Table 1.1 below provides space requirements
for the Communications Squadron.

1.4. Design Considerations. Special Purpose Spaces required for the Communications
Squadron include waiting/reception areas, customer service/support areas, professional
staff offices, administrative offices, meeting rooms, break area, classified and unclassified
storage, Secret Internet Protocol Routed (SIPR) room, and other specialty spaces as
needed. Various types of cable from the base transmitter and receiver, as well as other
base communications systems, are normally fed through this structure and generally
require significant power conditioning and backup, climate control capacity and security
measures. Control of all ground point-to-point contact and air to ground point-to-point
contact (such as radio, telephone, teletype, DISNET, etc.) may be exercised from this
facility. During design phase, the Civil Engineer should require the Architecture and
Engineering firm developing and managing overall design to have a Registered
Communications Distribution Designer (RCDD) review the final design and drawings.





The wing communications unit, the CSI-B (Base), and/or CSI-C (MAJCOM) will provide
assistance to develop the floor plans and engineering drawings for the equipment, to
include the switching equipment room; inside and outside plant test, maintenance, repair,
and supply rooms; plant-in-place records and publications room; emergency power room;
DISN operations area; an operators lounge; and data communications and networking
hardware, to include wiring, data routers, computer file servers, and wire and/or fiber
optic cable and patch panels, etc., as required on a case-by-case basis. Table 1.1 below
provides space requirements for the Communications Squadron administrative
requirements. The building may include space for:

1.4.1. Telephone Exchange/VoIP: The switching center is composed of the Local
Session Controller and Session Boarder Controller Equipment, Commercial Point of
Presence, emergency power plant, terminal equipment, and racks, inside cable,
wiring, cable vault, Uninterruptible Power Supply (UPS), back-up generator, and
other operating appliances.

1.4.2. Information Transfer Building (ITB). Includes cable vault and fiber optic cable
distribution panels as part of the overall base fiber optic cable plant.

1.4.3. Defense Switched Network (DSN) node Equipment.

1.4.4. Administrative Functions. Includes space for the communications officer and
assistants, intra-base radio management, the Communications Security (COMSEC)
processing center (including cryptographic storage vault and COMSEC accounting),
commercial communications offices, storage space for record communications. See
Table 1.1 below and Chapter 6 of this manual for administrative space standards.

1.4.5. Maintenance Functions. Includes space for Chief of Maintenance/Chief of
Systems Flight, training of systems/support flight personnel, training of maintenance
and operations personnel, and programming personnel. See Chapter 6 of this manual
for office and training space standards.

1.4.6. Additional equipment required in the base Communications/Computer
Facility/Tech Control Center (TCC); data communications and networking hardware,
to include wiring, data routers, computer file servers, wire and/or fiber optic patch
panels, etc.

1.4.7. Maintenance functions require protected parking for general purpose and
specialized government owned vehicles and a cable yard.

Table 1.1. Space Requirements for Communications Squadrons

Offices/Functions Office Type!
Private Offices
Commander/Director, Deputy C
Flight Chiefs D

Squadron Superintendent or CEM, 1% Sgt D






Open Office Space

Key Supervisors E
Design Engineer E
Full Time Staff F
1 Task Station for 4 IMAs H
Telephone Operator Services Shift Position H

Special Purpose Spaces — also see Tables 1.3 and 1.4 m? ft?
Waiting Area (per waiting space) 1.9 20 sf
Break Room/Kitchen Vending (per staff member, min 50 SF) 0.28 3 sf
Meeting Space (includes conference and team rooms) See Table 6
SIPR Room (20 sf/position or 80 sf min) 1.9 20 sf
Mail Room (user justified)
Large Format Plotter (D size 60 sf EA) 5.57 60 sf
Workbench (as needed for IT or System Maintenance activities) 5.57 60 sf
Server Racks (4 sf each, double racks at 8 sf each) 0.37 4 sf
Classroom (up to 25 people — 30 sf/person) 2.79 30 sf
Classroom (25 — 50, up to 75 people — 25 sf/person) 2.32 25 sf
Computer Training Classroom (30 sf/per person) 2.79 30 sf
Classified Destruct Room (user justified)
Data Center (user justified)
Equipment/System/Cable Storage (user justified)
Computer Secure Staging and Storage Area (user justified)
GSA Safes (6 sf EA) 0.56 6 sf

Document/Oversize File Storage (user justified)

Storage — non administrative (user justified)

Crypto Vault (user justified)

Systems Maintenance (Satellite, VIIDS, etc.) (user justified)

CFP (Maintenance Operations) Desk / Help Desk (user justified)

Cable Vault (user justified)

Switch Gear (user justified)

Main Distribution Frame (user justified)

UPS (user justified)

NOTES:
1) See FC-6, CG-61 Admin Overview Tables 1.3, 1.4 and 6






