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FOREWORD

The Unified Facilities Criteria (UFC) system is prescribed by MIL-STD 3007 and provides
planning, design, construction, sustainment, restoration, and modernization criteria, and applies
to the Military Departments, the Defense Agencies, and the DoD Field Activities in accordance
with USD(AT&L) Memorandum dated 29 May 2002. UFC will be used for all DoD projects and
work for other customers where appropriate. All construction outside of the United States is
also governed by Status of forces Agreements (SOFA), Host Nation Funded Construction
Agreements (HNFA), and in some instances, Bilateral Infrastructure Agreements (BIA.)
Therefore, the acquisition team must ensure compliance with the more stringent of the UFC, the
SOFA, the HNFA, and the BIA, as applicable.

UFC are living documents and will be periodically reviewed, updated, and made available to
users as part of the Services’ responsibility for providing technical criteria for military
construction. Headquarters, U.S. Army Corps of Engineers (HQUSACE), Naval Facilities
Engineering Command (NAVFAC), and Air Force Civil Engineer Support Agency (AFCESA) are
responsible for administration of the UFC system. Defense agencies should contact the
preparing service for document interpretation and improvements. Technical content of UFC is
the responsibility of the cognizant DoD working group. Recommended changes with supporting
rationale should be sent to the respective service proponent office by the following electronic
form: Criteria Change Request (CCR). The form is also accessible from the Internet sites listed
below.

UFC are effective upon issuance and are distributed only in electronic media from the following
source:

e Whole Building Design Guide web site http://dod.wbdg.org/.

Hard copies of UFC printed from electronic media should be checked against the current
electronic version prior to use to ensure that they are current.

AUTHORIZED BY:

DONALD L. BASHAM, P.E. :

Chief, Engineering and Construction ChiefEngineer

U.S. Army Corps of Engineers Naval Facilities Engineering Command
KATHLEEN I. FERGUSON; P.H. . Dr.ﬁfw. , P.E.

The Deputy Civil Engineer DireCjor, | llations Requirements and
DCS/Installations & Logistics Management

Department of the Air Force Office of the Deputy Under Secretary of Defense

(Installations and Environment)
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CHAPTER 1
INTRODUCTION
1-1 PURPOSE AND SCOPE. This UFC is comprised of two sections.

Chapter 1 introduces this UFC and provides a listing of references to other Tri-Service
documents closely related to the subject. Appendix A contains the full text copy of the
previously released Military Handbook (MIL-HDBK) on this subject. This UFC serves as
criteria until such time as the full text UFC is developed from the MIL-HDBK and other
sources.

This UFC provides general criteria for the design of aviation operation and
support facilities.

Note that this document does not constitute a detailed technical design,
maintenance or operations manual, and is issued as a general guide to the
considerations associated with design of economical, efficient, and environmentally
acceptable aviation operation and support facilities.

1-2 APPLICABILITY. This UFC applies to all DoD Agencies and contractors
preparing for designs of aviation operation and support facilities.

1-2.1 GENERAL BUILDING REQUIREMENTS. All DoD facilities must comply
with UFC 1-200-01, Design: General Building Requirements. If any conflict occurs
between this UFC and UFC 1-200-01, the requirements of UFC 1-200-01 take
precedence.

1-2.2 SAFETY. All DoD facilities must comply with DODINST 6055.1 and
applicable Occupational Safety and Health Administration (OSHA) safety and health
standards.

NOTE: All NAVY projects, must comply with OPNAVINST 5100.23 (series), Navy
Occupational Safety and Health Program Manual. The most recent publication in this
series can be accessed at the NAVFAC Safety web site:
www.navfac.navy.mil/safety/pub.htm. If any conflict occurs between this UFC and
OPNAVINST 5100.23, the requirements of OPNAVINST 5100.23 take precedence.

1-2.3 FIRE PROTECTION. All DoD facilities must comply with UFC 3-600-01,
Design: Fire Protection Engineering for Facilities. If any conflict occurs between this
UFC and UFC 3-600-01, the requirements of UFC 3-600-01 take precedence.

1-2.4 ANTITERRORISM/FORCE PROTECTION. All DoD facilities must
comply with UFC 4-010-01, Design: DoD Minimum Antiterrorism Standards for
Buildings. If any conflict occurs between this UFC and UFC 4-010-01, the requirements
of UFC 4-010-01 take precedence.

1-1
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ABSTRACT

Basi ¢ gui dance for the planning, engineering, and design of Navy aviation
operational and support facilities is presented for use by facility planners,
engi neers, and architects. Subject guidance addresses building | ayouts,
utility requirenents, and functional relationships between spaces.
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FOREWORD

Thi s handbook was devel oped to provide gui dance on the planning, engineering,
and design for Naval aviation operational and support facilities, and uses, to
t he maxi mum extent possible, national and institute standards in accordance
with Naval Facilities Engi neering Cormand ( NAVFACENGCOM) policy. Source data
and material used in the preparation of this handbook include current

Depart ment of Defense (DOD) and Department of Transportation directives,
techni cal manuals, field studies, observations, and reports of research and
devel opnent which pronote standardization and provi de optinum support
facilities.

Recommrendati ons for inprovement are encouraged fromw thin the Navy, other
Gover nment agencies, and the private sector and shoul d be furnished on the DD
Form 1426 provi ded inside the back cover and forwarded to: Commandi ng

O ficer, Southern Division, Naval Facilities Engi neering Command, Code 4041,
P. O, Box 190010, North Charleston, SC 29419-9010; Tel ephone (803) 743-0423.

THI S HANDBOOK SHALL NOT BE USED AS A REFERENCE DOCUMENT FOR PROCUREMENT OF
FACI LI TIES CONSTRUCTION. I T IS TO BE USED I N THE PURCHASE OF FACI LI TIES
ENG NEERI NG STUDI ES AND DESI GN ( FI NAL PLANS, SPECI FI CATI ONS, AND COST

ESTI MATES). DO NOT REFERENCE I T IN M LI TARY OR FEDERAL SPECI FI CATI ONS OR
OTHER PROCUREMENT DOCUMENTS.
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Section 1: | NTRODUCTI ON

1.1 Scope. This mlitary handbook, M L-HDBK-1024/1, contains guidance
for (Navy and Contract) planners, engineers, and architects on the planning,
engi neeri ng, and design of Departnent of the Navy aviation operational and
support facilities. This is supplenentary guidance to be used in conjunction
with Base El ectronic Systens Engineering Plans (BESEPs), Intrusion Detection
Systemnms Engi neering Plans (I DSEPs), Base Exterior Architecture Plans (BEAPs),
and other DOD and Department of Transportation material for the planning and
construction of Naval aviation operational and support facilities and the
preparation of DD 1391 MIlitary Construction and Step |l Special Project

Submi ssions. It is assunmed that general architectural and engineering
standards are known or available to the planner. Navy criteria concerning
basi c and detail ed construction and engineering criteria are not addressed in
t hi s handbook and are a prerequisite for facility planning.

1.2 Purpose of Criteria. Subject guidance will be used for planning
i ndi vi dual projects, preparing engineering documentation, and preparing
contractual documents for construction. It is intended to present the basis

for standardi zation of practices and identify a conmon baseline to be used as
a guide during the planning of new facilities or the nodification of existing
facilities.

1.3 Predesi gn Progranmmi ng. Naval aviation is a highly dynamic field
whi ch depends on state-of-the-art conmputer technol ogy and the design of Navy
avi ation operational and support facilities requires close coordination

bet ween t he designer and other parties. Consider a predesign progranm ng
session at the host activity to establish specific requirenents for the
proposed facility. Responsibilities involved in predesign stages are as
fol |l ows:

1.3.1 Chi ef of Naval Operations (CNO). The CNOis the Director of Nava
Communi cati ons, who sponsors and supports Naval communications facilities

t hrough the Naval Tel ecommuni cations Commrand and ot her conmands. The CNO, as
the user, states the needs of the operating and supporting facilities for
research and devel opnent, inproved equi pnent, new equi pnent, spare and repair
parts, consunmabl es, training, maintenance, personnel facilities, and any other
requi rements of the user. |In many instances, the CNO is responsible for
supporting the Defense Informati ons Systens Agency (DI SA), which is the
sponsor for the nation's world-w de Defense Conmuni cations System (DCS). CNO
Code OP-N885F2, is the governing body or Operations Navy (OPNAV) sponsor for
Naval Air Traffic Control (ATC), Air Navigation Aids and Landi ng Systens
(NAALS) prograns, operations, and funding. CNO is responsible for formulating
policies, directives, procedures and guidelines which govern planning,
programm ng and i npl enentati on of the NAALS ATC program and associ at ed

equi prent for use at naval aviation shore facilities. CNOis responsible for
val i dati ng Operational Requirenents, approving Operational Capability

| mprovenent Requests (OCIRs), representing the Navy in interagency agreenments
with the Federal Aviation Adm nistration (FAA) and ot her Departnent of Defense
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(DOD) conponents and appropriating funds for NAALS acquisition, research
devel opnent, testing, evaluation, operations, and mai ntenance.

1.3.2 Naval Facilities Engineering Command ( NAVFACENGCOM) . NAVFACENGCOM
is responsible for design, devel opnent, and construction of the facilities
ancillary to and/or required for support or housing of electronic equiprent
and operating personnel. NAVFACENGCOM provi des technical gui dance and
direction in shore facility engineering fromproject inception to conpletion
In support of ATC electronic facilities construction, NAVFACENGCOM wor ks
closely with Naval -in-Servi ce Engi neering, East Coast Division (N SE-EAST),
Charl eston, SC. N SE-EAST is responsible for preparing prelimnary and fina
Mlitary Construction (MLCON) BESEPs and assisting the user with subnmitting
site approval requests using Request for Projects Site Approval (NAVFAC Form
11010/ 31) to ensure that facilities projects are sited per the activity nmaster
plan to ensure conpliance with applicable safety and environnental criteria.
During the design phase, N SE-EAST is responsible for assisting NAVFACENGCOM
with preparing project engineering docunentation: required facilities

i nformation, TEMPEST and security requirements, and technical data necessary
for initial project planning and design and providi ng NAVFAC with a bri ef
overal | description and design concepts of proposed projects to pernit

eval uation of the proposed installation. In addition, N SE-EAST is
responsi bl e for reviewing DD 1391, supporting NAVFACENGCOM and t he
architectural -engi neer (A-E) during the project design phases and attendi ng
predesi gn, 35 percent, 100 percent, and other required design review

conf erences.

1.3.3 Naval Air Systems Command (NAVAI RSYSCOM). Naval aviation facility
requi rements are driven by a multitude of Navy and Marine Corps aircraft,
weapons system airborne el ectronics systems and rel ated ground-based
aeronautical equipment, training, and material support. NAVAI RSYSCOM wor ks
with the respective programentities to identify unique aviation and
operational support facilities requirenents. As the Navy lead field activity
for national airspace system noderni zati on, N SE-EAST is responsible for

pl anni ng and management support for worldw de Navy and Marine Corps ATC, NAALS
comunity in the areas of radar air traffic control facilities/center and
fleet area control and surveillance facilities (FASFAC) design and
installation and air-to-ground/crash/landline conmunication system

noderni zation. Responsibilities include radar air traffic control facility
(RATCF) el ectronic system design, engineering, and installation including
instrument flight rules (IFR) room control tower cabs, FASFAC, airport
surveill ance radar (ASR), precision approach radar (PAR), air traffic contro
radar beacon system (ATCRBS), radar ranges, comunication control systens,
radar video display systenms, HF/ UHF/ VHF air-to-ground communications systens,
m crowave systens, fiber optic systens, flight data transm ssion systens and
ancil lary equi pnment when being installed as an integrated system Nava
Command, Control and COcean Surveillance Center |In-Service Engineering (N SE)
West Detachnent, Vallejo, CAis responsible for facility electronic system
design, engineering, and installation for stand-al one Navy ATC NAALS
installation. NAVAI RSYSCOM has fiscal authority, program management authority
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and material support responsibility for Navy and Marine Corps NAALS and
associ ated equi prent for use on naval shore aviation facilities.

1.3.4 Space and Naval Warfare Systems Conmmand ( SPAWARSYSCOM .
SPAWARSYSCOM exer ci ses technical control of design, devel opnent, procurenent,
and installation of the electronic equiprment for an electronic facility at a
shore activity. SPAWARSYSCOM provi des technical guidance and direction in
shore el ectronic engineering fromproject inception to conpletion, except in
speci al cases where the electronic systens or equipment is specifically
assigned to anot her command.

1.3.5 Mai nt enance Authority. SPAWARSYSCOM exercises technical contro

t hrough regional and district offices, whose responsibilities include
installation and mai ntenance engi neering of electronic equipnent that is
beyond the capacity of station forces. Regional and district offices
represent SPAWARSYSCOM for el ectronic engineering control during facility
desi gn devel opment. NI SE- EAST represents NAVAI RSYSCOM for el ectronic

engi neering control and devel opnent of ATC electronic facilities design of
RATCFs. In a simlar capacity, N SE West Detachnent Vallejo is responsible
for developing electronic facilities design for Navy ATC NAALS and rel ated
equi prent .

1.3.6 Designer. The designer (planner, engineer, and architect) enters
desi gn devel opnent at the predesi gn progranmm ng stage and after the
operational requirenents have been established. The designer plans the
facility to satisfy the operational requirements set forth in this handbook,
M L- HDBK- 1024/ 1, and in the BESEP, |DSEP, and BEAP, and prepares project
drawi ngs and specifications under the control of NAVFAC and the gui dance of
SPAWARSYSCOM  Requi rements for projects that do not directly involve

el ectroni c equi pment may not require a BESEP. VWhile maintaining close |iaison
with the NAVFAC command responsi ble for the project, the designer is
responsi bl e for coordinating technical matters with the sponsors and users of
t he project.

1.3.6.1 Base Electronic Systems Engineering Plan (BESEP). The BESEP is
primarily a technical planning and nanagenment document, wi th sufficient
installation detail provided to enable evaluation of operational inpact

(signal flow, site, etc.) on user activities. It is a basic technica
document governing el ectronics and other affected phases of shore el ectronics
pl anni ng and inplenentation. It translates a sponsor or user statenent of

operational need, which shall be referenced in the BESEP, into a technica
description of shore electronics systens and facilities required to nmeet this
need. It provides required information on electronic systenms, equipnent and
devices to be used, their pertinent technical paraneters, physica
characteristics, environmental and interface requirements, and system

per formance objectives. The BESEP identifies the mininmuminstallation
criteria (red/black ground system etc.) to be applied. Methods of verifying
systens performance and conpliance with identified installation requirenents



M L- HDBK- 1024/ 1

are included. See SPAWARS Instruction 2804.1, Policy and Procedures
Concerni ng Base Electronic Systenms Engineering Plan.

1.3.6.2 Intrusion Detection Systems Engineering Plan (IDSEP). NI SE-EAST is
directed by Commander Naval |nvestigative Service Comrand ( COVNI SCOM, OP-09
to prepare | DSEPs for el ectronic sensor system (ESS)/intrusion detection
system (IDS) installations when a MLCON is required. The reference docunent
for the IDSEP is Section 6.0 of SPAWARS Instruction 2804.1 and is equival ent
to a MLCON BESEP. The scope of the IDSEP is specific only to detailed

requi rements for design of the facility in order to accommodate ESS/IDS and
rel ated el ectronic equi pment.

1.4 Policy Statenment. Design of aviation operational and support
facilities shoul d be based on operational requirements and gui dance contai ned
in this handbook, M L-HDBK-1024/1. Operational facilities should incorporate
the user's requirenents, provide the nost effective support possible, and
accommpdat e the best safety, habitability, energy conservation, maintenance,
and training characteristics. Operational requirenments shoul d take precedence
over other criteria such as conveni ence or cost should conpromn ses be

requi red. Documents such as the BESEP, applicable NAVFAC publications, and

ot her pertinent Navy and DOD docunents shall be governing sources for

est abl i shment of requirenents.
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Section 2: GENERAL DESI GN CRI TERI A

2.1 Facility Planning. Plan for the design and construction of
facilities discussed herein in accordance with NAVFAC P-80, Facility Pl anning
Criteria for Navy and Marine Corps Shore Installations, ML-HDBK-1190,
Facility Planni ng and Design Gui de, and NAVFAC I nstruction 11010. 44, Shore
Facilities Planning Mnual

2.2 Site Considerations

2.2.1 Site Suitability. Basic considerations for site selection include
terrain characteristics and nmeteorol ogical conditions. Locate facilities
requiring technical adequacy for radiation, reception, visibility, etc.
followi ng the requirements established by the governi ng agency or command
responsi ble for the project. Ensure site selection considerations are fully
under st ood and incorporated into the design. Site considerations for
electronic facilities are contained in M L-HDBK-1012/1, Electronic Facilities
Engi neeri ng.

2.2.2 Separation of Structures. Conply with M L-HDBK-1008, Fire
Protection for Facilities Engi neering, Design, and Construction for separation
of structures.

2.2.3 Access and Parking. Provide paved access drives and parking lots
for attended facilities in accordance with NAVFAC DM 5. 04, Pavements. Access
drives and parking facilities for unattended facilities may be gravel or
crushed shell except where access to the facility is fromrunways and

taxi ways. In these cases, pave a sufficient portion of the access drives and
parking lots to avoid the scattering of gravel onto the operational surfaces.
At facilities adjacent to runways and taxiways, provide parking space off the
operational surface for a mmintenance vehicle. Locate the parking space to
avoid interference with the operation of any facilities in the area. Ensure
roadway and vehicle parking surfaces within the airfield operations area are
flush with the surroundi ng ground surface.

2.2.3.1 Par ki ng. The number of parking stalls required at each facility
vari es dependent upon the function, |ocation, and size of the user conmmand.
Consi der doubl e work shifts and shift changes when determ ning the required
nunber of parking stalls. Criteria for establishing the required nunber of
parking stalls based on the type of facility and size of the work force are
provided in ML-HDBK-1190. Provide geonetric |ayout and design for parking
lots and stalls in accordance with Army TM 5-822-2/Air Force Manual 88-7,
Chapter 5, General Provisions and Geonetric Design for Roads, Streets, WAlKks,
and Open Storage Areas, and NAVFAC Definitive Drawi ng No. 1404837, Parking
Area Criteria for Vehicles. In addition to requirenments established in these
ref erence docunents, conformto the followi ng restrictions:

a) Parking of privately owned vehicles (POV's) within | evel three
and level two restricted areas is prohibited.
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b) Parking of POV's within 15 feet of any building is prohibited.

c) Parked vehicles within either the 20-foot nini mum outside
security zone or the 30-foot mninmuminside security zone associated with
restricted area security fencing is prohibited.

2.2.3.2 Access for Fire Departnent Apparatus. Consult |ocal authorities
having jurisdiction for criteria regarding access to the area and cl earance
around the buildings for fire apparatus maneuvering. The equi pnent expected
to respond to an energency will control these decisions. See National Fire
Protection Association (NFPA) 1141, Fire Protection in Planned Buil ding

G oups.

2.2.4 Site Drainage. Provide drainage design in accordance with

M L- HDBK- 1005/ 3, Drai nage Systems. Metallic pipe and reinforced concrete pipe
are inappropriate at sone sites. Establish requirenents for use of metallic
pi pe and reinforced concrete pipe early in facility planning. Consider

drai nage swales with miniml velocities to avoid damage of ground planes. Do
not use stormdrain pipes through an antenna ground plane. Refer to

M L- HDBK- 1012/ 1.

2.2.5 Protection of Fixed Objects. Provide barriers to protect electrical
transformers, generators, fuel tanks, fire hydrants, etc., from danage due to
vehi cl es and novi ng equi prent.

2.2.6 Airfield Safety. Consider safety clearances when siting facilities
in or near aviation operational areas. Refer to NAVFAC P-80.3, Facility

Pl anni ng Factor Criteria for Navy and Marine Corps Shore Installations,
Appendi x E: Airfield Safety Clearances and Title 14, CFR Part 77, Objects

Af fecting Navigable Airspace. Objects |located within runway cl ear zones shall
be fabricated for |ow inpact resistance in accordance with FAA Engi neering
Report ER-530-81-04, Structural/Mechanical Design Requirements for Low I npact
Resi stance for M crowave Landing System Structures (M.S/LIRS). Objects
penetrating the airspace surfaces described in NAVFAC P-80.3 and Title 14, CFR
Part 77 require a waiver of clearance criteria. The point of contact for

wai ver of Navy criteria is NAVAI RSYSCOM Code Al R-09Y1. The point of contact
for waiver of FAA criteria is the Chief, Air Traffic Division of the FAA

Regi onal O fice having jurisdiction over the area within which the
construction will be |ocated. Provide obstruction marking or lighting for
facilities |located in or near aviation operational areas in accordance with
FAA Advi sory Circular AC 70/ 7460, Qbstruction Marking and Lighting.

2.2.6.1 Ohj ects Located on Airfield. Location of any objects within
airfield clear zones and/or airspace surfaces will be nade by N SE-EAST with
NAVAI RSYSCOM concur r ence.

2.2.6.2 Qbjects in Violation of Airfield Safety Criteria. Objects that mnust
be | ocated in violation of NAVFAC P-80 and NAVFAC P-80.3 criteria shall be
located to result in the mninmmviolation possible conpatible with the
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function of the object. Construct objects in violation of NAVFAC P-80 and
NAVFAC P-80.3 with |ightweight and | ow inpact resistant materials in
accordance with FAA ER-530-81-04. Ensure footings and bases for such objects
are flush with the ground surface and the height of the object is the m ninmum
necessary. A waiver request indicating key points of contact, along with the
associ at ed BESEP, shall be submitted to NAVAI RSYSCOM Code Al R-09Y1 for any
facility in violation of any NAVFAC airfield safety criteria.

2.3 Architectural and Structural Requirements. Place design enphasis on
fire resistance, mnimal maintenance and repair cost, and ease of facility
expansi on or nodification. Electronic conmunications equi pnent housed in the
building varies with the mssion of the installation. Design facility
exterior in accordance with the BEAP or |ocal comrand architectural guidance.

2.3.1 Acoustics. Provide nmeans to nmanage buil di ng acoustics by proper

sel ection of construction assenblies and finishes. Refer to pages 4.7 through
4.45 of Tinme Saver Standards for Architectural Design Data and NAVFAC DM 1. 03,
Architectural Acoustics. Analyze and control the acoustical properties of
construction assenblies by nodifying room acoustics through control of
reverberation (absorption) and attenuating structure-borne sound from exterior
sources, interior sources between roons, and equi pnent generating sound
(isolation). Provide the followi ng room noise |evels:

Ar ea Room Criteria (RQC)

Air Traffic Control Operations

and I nstrunent Flight Rules Control

Conference, Training, Projection,

and Bunk Roons 30

Private Ofices 35

Open O fices, Lobbies, Ready Rooms
and Waiting Areas 40

Restroons, Corridors, Conputer and
El ect roni ¢ Equi pnent Roons 45

Cargo and Materials Handling and Vehicle
Areas, Mechanical, Electrical, and Generator
Roons, Renote and Unattended Facilities 50

2.3.2 Handi capped Enpl oyees. Provide barrier-free access to civilian work
spaces and ot her spaces intended for public access. Design facilities to

| ocat e handi capped access spaces on first floor only unless the size of the
facility's administration and other accessible areas requires a second fl oor
Areas hazardous to handi capped persons need not be accessible. Conply with
current criteria in Uniform Federal Accessibility Standards (UFAS). Refer to
M L- HDBK- 1190.
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2.3.3 Structural Design. Design in accordance with M L-HDBK-1002 series,
Structural Engineering. Base an econonical structural systemon facility
size, projected load requirements, quality of |ocal available materials, |oca
| abor and construction materials, and |local w nd, snow, seisnic, geologic, and
permaf rost conditions. Design structural systens to support roof-nounted
and/ or suspended | oads, when required.

2.3.3.1 Lateral lLoads. Design buildings and towers (antenna supports) to
wi t hstand wi nd and seisnic | oads appropriate to the region in which they are
to be constructed. Refer to ML-HDBK-1002/2, Structural Engineering - Genera
and NAVFAC P-355, Seismic Design for Buildings. Seisnic analysis of

Gover nment - f ur ni shed bui |l di ngs and antenna supports is not required.

2.3.3.2 Ant enna Supports. Before undertaking uni que antenna support

desi gns, consider the use of existing comercial products suitable for the
purpose. Navy standard designs for UHF/ VHF and ASR antenna supports are
avail able. See Figure 1 and Figure 2.

2.3.4 Construction Materials. Design attended facility buildings using
styles and materials as approved by the ordering authority. Unless otherw se
directed, design unattended facility buildings using concrete, concrete
masonry, pre-engineered netal, or premanufactured nmetal or
fiberglass-reinforced plastic. NAVFAC policy requires materials, equipment,
and construction nethods that provide naxi num overall econony consistent with
functional and aesthetic requirenments, reasonable confort, and sound
architectural and engineering practices. Materials, equiprment, and nethods
used should result in |ow costs consistent with econom c maintenance for the
requi red use and |ife expectancy of the facility. Refer to M L-HDBK-1001/2,
Materi al s and Buil di ng Conponents.

2.3.4.1 Refl ective Surfaces. To prevent mirrorlike reflections from

buil ding surfaces to aircraft in flight, provide roofs and other externa
surfaces with a specul ar refl ectance conpatible with the |ocation of the
building on the airfield. If the building is so |located that glare nmay be an
operational hazard, provide the critical surfaces of that building with a
light reflectance of not more than 10, nmeasured at an angle of 85 degrees in
accordance with American Society for Testing and Materials (ASTM D 523,
Standard Test Method for Specular d oss.

2.3.5 Fl oors. Construct ground level floors with reinforced concrete on a
conpact ed subgrade in accordance with M L-HDBK-1001/2. Elevated floor systens
are directly related to the type of structural system selected. Ensure the
finished floor elevation is at |east 4 inches above the adjacent site finished
grade el evati on.
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2.3.5.1 Per manent Fl oors. Consider the placenent of cables and wiring for
el ectroni c equi pment when selecting floor construction. Install an

equi potential plane conformng to ML-HDBK-419, Volume 1, G ounding, Bonding,
and Shielding for Electronic Equi pment and Facilities Applications, in the
floor of electronic facility spaces. The preferred nmethod of placing cables
and wiring is given in the BESEP for the facility.

2.3.5.2 Access Flooring. Provide access flooring to neet the requirenents
of NFPA 75, Protection of Electronic Conputer/Data Processing Equipnent,
Mlitary Specification ML-F-29046, Ceneral Specifications for Raised

Fl oori ng, and M L-HDBK-1008. Provide a bolted grid (stringer) or arigid grid
system Provide seam ess vinyl or lam nated plastic finishes. Keep air
supply panels and sinilar inserts flush with the flooring surface. Specify
installation procedures to conformw th M L-HDBK-419, Volumes 1 and 2.

Provi de depressed structural frami ng and slabs in areas where access flooring
occurs to result in uniform continuous finish floor |evels between adjacent

fl oor spaces. Provide a raised floor installation above a |evel permanent
floor when it is not econom cal or practical to depress the structural fram ng
and slab. Refer to NAVFAC gui de specification NFGS-10270, Access Flooring.

2.3.6 Roofi ng. Provide roof systemand insulation to neet the

requi rements of M L-HDBK-1001/5, Roofing and Waterproofing. Deternine thernmal
resi stance of roof insulation by design criteria and life cycle costs. Refer
to American Society of Heating, Refrigerating and Air Conditioning Engineers
(ASHRAE) , Handbook Fundamental s, NAVFAC P-442, Econonic Anal ysis Handbook, and
TM 5-802-1, Life Cycle Cost Analysis Handbook

2.3.7 Wl ls

2.3.7.1 Thermal Insulation and Vapor Retarders. Locate vapor retarders with
care in view of the thermal differentials associated with buildings. Do not
use vinyl wall covering and inpervious paint in the interior surface of
exterior walls in humd areas (as defined in M L-HDBK-1190) unless

cal cul ati ons show that condensation will not occur in the wall. Specia

pur pose rooms such as conputer roons normally require stringent air

condi tioning requirements. Provide adequate insulation and vapor transm ssion
barriers to mnimze the | oads on the nmechanical system Properly insulate
ceiling decks of spaces bel ow supercool ed conmputer roonms and perinmeter walls
to prevent condensation.

2.3.7.2 Exterior Walls. Construct exterior walls of concrete (cast-in-place
or precast), brick, concrete masonry units, or other system appropriate to the
structural system and the function of the building. |If concrete masonry units
are used for exposed exterior surfaces, provide coatings on exterior masonry
surfaces to prevent npisture penetration above and bel ow grade. Provide
insulation in exterior walls to neet the criteria for types and thernal
properties in accordance with the appropriate section of M L-HDBK-1001/2.

Refer to NFGS-04200, Unit Masonry and NFGS-03300, Cast-in-Place Concrete.

11
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2.3.7.3 Interior Walls. Construct interior walls of concrete masonry or
gypsum wal | board on netal studs. Provide npisture resistant gypsum wal |l board
when used in restroomand showers. Refer to NFGS-09250, Gypsum Board.
Provide fire-rated interior walls in accordance with M L-HDBK-1008 and NFPA
101, Life Safety Code.

2.3.8 Interior Finishes. Refer to ML-HDBK-1001/2. Provide interior
finishes in accordance with pars. 2.3.8.1 through 2.3.8.10. Coordinate
interior finishes with the user

2.3.8.1 Seal ed Concrete Floors. Provide sealed concrete floors for renote
and unattended facilities, mechanical, electrical, and janitor rooms, cargo
and materials handling, and vehicle parking areas. Refer to NFGS-03300.

2.3.8.2 Resilient Flooring. Provide resilient flooring for administrative,
trai ning, conference, |obby, ready roonms, bunk, restroom (renote buil di ngs
only), and simlar spaces. Refer to NFGS-09660, Resilient Tile Flooring and
NFGS- 09665, Sheet Vinyl Flooring.

2.3.8.3 Ceranmic Tile Flooring. Provide ceranmic tile flooring for restroom
and showers. Refer to NFGS-09310, Ceramic Tile, Quarry Tile, and Paver Tile.

2.3.8.4 Carpet Flooring. Provide carpet for office, conputer, and sinilar
spaces. Provide anti-static carpet for el ectronic equi pnent areas. Refer to
NFGS- 09680, Car pet.

2.3.8.5 Masonry Finish Walls. Consider exposed masonry walls for renote and
unattended facilities, nechanical, electrical, and janitor roons, cargo and
mat eri al s handling, and vehicle parking areas. Coordinate requirenments for
painted walls with facility user. Refer to NFGS-09900, Painting.

2.3.8.6 Painted Finish Walls. Provide painted walls for administrative,
trai ning, conference, conputer, |obby, ready roons, bunk, restroons, and
simlar spaces. Refer to NFGS-09900.

2.3.8.7 Ceramic Tile Finish Walls. Provide a ceramc tile wall finish for
shower roons. Refer to NFGS-09310.

2.3.8.8 Exposed Structure Ceilings. Provide exposed structure ceilings for
renote and unattended facilities, nechanical, electrical, and janitor roons,
cargo and materials handling, and vehicle parking areas.

2.3.8.9 Acoustical Tile Ceilings. Provide non-conbustible acoustical tile
ceilings in adm nistrative, training, conference, conmputer, |obbies, bunks,
ready roons, and simlar spaces. Provide noisture resistant ceiling tile in
restrooms. Refer to NFGS-09500, Acoustical Treatnent.

2.3.8.10 Shower Ceilings. Provide veneer plaster on noisture resistant
gypsum wal | board or gypsum plaster on netal |athe ceilings in showers. Refer

12
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to NFGS-09100, Metal Support Systems, NFGS-09200, Lathing, NFGS-09212,
Pl astering and Stuccoi ng, and NFGS-09215, Veneer Pl aster.

2.3.9 Doors. Provide doors and door hardware in accordance with pars.
2.3.9.1 through 2.3.9.8. Refer to Mlitary Bulletin M L-BUL-34, Engineering
and Design Criteria for Navy Facilities. Provide fire-rated doors in
accordance with NFPA 80, Fire Doors and W ndows and NFPA 101

2.3.9.1 Exterior Doors. Provide insulated, self-closing, sw nging exterior
steel doors with steel frames. Provide storefront type entrances with stee
or alum num fram ng at main building entrances. Provide heavy-duty doors and
door hardware in flightline areas.

2.3.9.2 Interior Doors. Provide heavy-duty, self-closing, sw nging interior
doors.

2.3.9.3 Overhead Doors. Provide manually or electrically operated overhead
doors. Refer to NFGS-08331, Rolling Service and Fire Doors and NFGS-08360,
Sectional Overhead Doors. Provide electrically operated overhead doors with
l[imt switches and provision for manual operation. Control doors by nmonmentary

contact type push buttons | ocated near the door. Install safety devices to
prevent injury to personnel and equi pnment. |nsul ate overhead doors and
provi de bottom wat erproof seal and weatherstripping. Do not use rolling doors
to encl ose heated spaces. Consider vertical |lift or folding doors to enclose

heat ed spaces when sectional doors are not appropriate. Refer to NFGS- 08367,
Vertical Lift Metal Doors.

2.3.9.4 Door Hardware. Refer to NFGS-08710, Finish Hardware. Consult
public works and base fire departnents for exterior hardware required for
access to nmechanical roons, electrical roons, sprinkler control roons, and
fire alarm annunci ator panels. Do not provide hardware on the exterior of
emer gency exit doors.

2.3.9.5 Hi nges. Provide heavy-duty stainless steel hinges, mnimm1l-1/2
pair per door leaf. Provide ball-bearing type for doors with closers or
subj ect to high use, and non-renovabl e pins for exterior doors.

2.3.9.6 Locksets. Provide heavy-duty cylindrical type | ocksets with m ni num
six-pin cylinders. Provide electronic cipher door |ocks at secured |ocations

i ndi cated. Review keying systemwi th the user and provide type required
(master, grandmaster or great-grandmaster), either new or integrated with
user's existing system

2.3.9.7 Exit Devices (Panic Hardware). Provide single exit doors wth

| ocksets in lieu of double doors with exit devices (panic hardware) unless
exit devices are required by NFPA 101. Provide a renovable mullion (vertica
di vider menber) with a pair of rimtype exit devices for exterior double doors
when single doors are not feasible.

13
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2.3.9.8 Closers. Conply with manufacturer's reconmendations for size of
door control unit depending on size of door, exposure to weather, and
anticipated frequency of use. Where parallel arms are indicated for closers,
provide closer unit one size |larger than recomrended for use with standard
arm Hol d-open devices are not permtted.

2.3.10 W ndows. Provide weatherproof and stain resistant, alum numframed
(steel-franmed for industrial type facilities), factory finished w ndows.

Provi de exterior windows with insulated glazing where required for noise,
thermal or solar protection. Provide tinted glazing for solar protection
Provi de gl azi ng, wi ndow frames, and frame anchors to withstand the required
wi nd pressures. Refer to NFGS-08510, Steel Wndows, NFGS-08520, Al umi num

W ndows, NFGS-08529, Al um num Storm W ndows, and NFGS-08800, d azing. |nstal
windows in fire-rated partitions in accordance with NFPA 80.

2.3.10.1 Service Wndows. When located in fire-rated partitions, provide
fire-rated service wi ndows or service windows with automatic fire shutters.
Ref er to NFPA 80 and NFPA 101.

2.3.11 Ladders. Design ladders in accordance with American Nationa
Standards Institute ANSI Al4.3, Safety Requirements for Fixed Ladders.
Provide fall protection and safety devices in accordance to ANSI Al4. 3.

2.3.12 Pre-engi neered, Premanufactured Buil dings. Consider pre-engineered
metal or premanufactured metal or fiberglass-reinforced plastic buildings for
renote and unattended facilities and for tenporary construction. See Figure
3.

2.4 Mechani cal Engi neeri ng

2.4.1 Energy Conservation. Design climte-controlled facilities for
energy efficiency. Consider isolated ventilation or air conditioning systens
for equi pment with high heat loads or that require nore critical tenperature
or hunmidity control than woul d otherwi se be required for the remainder of the
occupancy.

2.4.2 Equi pment Sel ection. Select adequately sized air conditioning
equi prent for personnel confort applications to renpve the sensible and | atent
heat | oads generated within these areas. Conputer roons and el ectrica

equi pment roons produce predomni nantly sensible heat and require specially
designed units. Refer to ML-HDBK-1012/1. Ensure nechanical systens do not
interfere with electronic equi pment or radi ated signals.

2.4.3 Heating and Air Conditioning. Provide heating and air

condi tioning in accordance with NAVFAC DM 3.03, Heating, Ventilating, Air
Condi tioni ng and Dehuni di fying Systems, M L-HDBK-1190, and M L- HDBK-1012/1
Provi de duct snoke detectors and controls in accordance with M L-HDBK-1008.
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2.4.4 Ventilation. Refer to ML-HDBK-1012/1, NAVFAC DM 3.03, and
NAVFAC DM 28. 04, GCeneral Miintenance Facilities. Design ventilation systens
in accordance with the foll ow ng:

a) Provide outside air ventilation requirenents in accordance with
ASHRAE Standard 62, Ventilation for Acceptable Indoor Air Quality and
M L- HDBK- 1012/ 1.

b) Ensure restroomfacilities are exhausted at a mi ni mrum of 2
cfm square feet and not less than 25 cfmtotal. Provide exhaust fans which
operate when restroomis occupied. Interlock exhaust fan with light switch
for restroons equi pped with dedi cated exhaust systens.

c) Do not provide exhaust fans for the ventilation of electronic
equi pment roons. Acconplish ventilation through the use of thernostatically
controlled intake fans providing a filtered air supply to the equi pnent room
Mai ntain positive air pressure in electronic equipment roonms to reduce the
infiltration of dust and other foreign matter through door janbs and other
openi ngs. Consider high efficiency (60 to 90 percent) filtration where dust
and other particul ate/pollution can cause mal functioni ng of equi prent. Wen
intake air is froma salt-1laden environnent, route intake air through the
dehum di fyi ng systemto renpve noisture suspended salts.

d) Ventilate uninterrupted power supply (UPS) rooms in accordance
with M L-HDBK-1012/ 1.

2.4.4.1 Battery Shops. Provide recessed air supply and exhaust vents in the
ceiling of lead acid and nickel -cadm um battery shops. Slope the ceiling
surface to provide a single high point at the exterior wall of the building.
Locate the exhaust vent at the highest ceiling point and di scharge the exhaust
through the exterior wall. Do not recess other items in the battery shop
ceilings. Design battery shop ventilation systems in accordance NFPA 70,
National Electrical Code and the follow ng:

a) Provide one air change per hour for nickel-cadm um battery
shops. Increase the air change rate when outdoor air can be used to limt the
shop temperature to 85 degrees F

b) Provide three air changes per hour for |ead acid battery shops.
I ncrease the air change rate when required for mechanical ventilation cooling.
Provi de a non-sparking wheel and |ocate the fan notor out of the air stream
Design the ventilation systemto provide negative static pressure by
exhausting 10 percent nore air than supplied. Provide 100 percent outside air

suppl y.

2.4.5 Cut si de Weat her Condi tions. Obtain sumrer and w nter outside
weat her conditi ons from NAVFAC P-89, Enai neering Weat her Data, or ASHRAE
Handbook of Fundanental s.
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2.4.6 I nside Design Conditions

2.4.6.1 Personnel Confort. Provide the follow ng:

Cool i ng 75 to 78 degrees F dry bulb
50 percent relative humdity (m ninmum

Heati ng 68 degrees F (m ninmum

2.4.6.2 Conmputer and El ectronic Roons. Maintain conputer and el ectronic
spaces at a year-round tenperature of 70 to 74 degrees F and relative hunidity
of 40 to 50 percent. Consult the facility BESEP for specific requirenents.

I ndi vi dual equi pment may require less restrictive space conditions. 1In this
case, the least restrictive condition should be used.

2.4.6.3 Storage Areas. Miintain storage areas at 40 degrees F mininumto
prevent freezing.

2.4.7 Pl unmbi ng. Provide plunbing for facilities in accordance with NAVFAC
DM 3.01, Plunbing Systems. Ensure that plunbing work not covered by Navy
criteria neets the requirements of the_National Plumbing Code Handbook

2.4.7.1 Battery Shops. Provide the following in |lead acid and
ni ckel - cadm um battery shops:

a) Acid and alkali resistant floor drains.

b) Emergency shower and eyewash facilities within 25 feet of the
battery handling areas. Provide potable water for the showers and eyewash
stations. Provide a collection, holding, and treatment systemfor the shower
wash water before it is discharged into the sanitary sewer.

c) Acid and alkali resistant dunp sinks. Provide separate, gravity
operating, collection, holding, and treatnment systemfor each type of waste.
Do not discharge acid or alkali waste into the sanitary sewer system

d) Acid and al kali resistant base cabinet sinks.

e) Hose, hose bibbs, and hose rack for flushing neutralized spilled
el ectrol ytes.

f) Acid and alkali resistant spill containment systemwith
sufficient volume to contain 110 percent of the largest electrolyte container
or battery plus water for flushing neutralized spilled electrolyte.

2.4.8 Water and Sanitation. Unattended facilities are not normally
provided with water and sanitation facilities (sink and toilets). However,
provide water and sanitary facilities at unattended facilities where a
significant amount of nmmintenance is anticipated and sanitary facilities are
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not available in the vicinity. Consider the use of chemcal toilets and
bottl ed water.

2.4.9 Fire Protection

2.4.9.1 El ectroni ¢ Equi pnent Areas. Design per M L-HDBK-1008. Wthin
bui |l di ngs protected by an automatic sprinkler system provide a preaction
systemin areas having m ssion essential or high nonetary val ue el ectronic
equi prent. Provide automatic and manual actuation of the preaction system
Provide controls to discontinue electric power to electronic equipnment upon
water flow. Provide manual disconnect of electric power to air traffic
control equipment. Provide separation fromother areas with fire-rated
partitions. Provide snoke detection, at ceilings and in sub-floor areas,
connected to building fire alarmsystem Refer to par. 2.5.10. Areas
contai ning only word processing equi prent and personal conmputers are not
within the scope of this paragraph.

2.4.9.2 Energency Cenerator Protection. Refer to M L-HDBK-1008.

2.4.9.3 Portable Fire Extinguishers. Provide portable fire extinguishers
for facilities in accordance with M L-HDBK-1008.

2.4.9.4 Underfl oor Spaces. Provide types of cable which allow exclusion of
fixed extinguishing systens. Refer to M L-HDBK-1008

2.4.9.5 Automatic Sprinkler Systems. Provide automatic sprinkler systems in
accordance with M L-HDBK-1008. Install sprinkler systenms in accordance with
NFPA 13, Installation of Sprinkler Systens.

2.4.9.6 St andpi pe System Refer to M L-HDBK-1008 for standpipe system
requirenents.

2.4.9.7 Halon Fire Protection Systems. The use of Halon is not permtted.

2.4.9.8 Hydrants. Provide hydrants and required water supply. Consider
elimnating fire hydrants at renote and unattended facilities. Consult public
wor ks and base fire departnents for requirements. Refer to M L-HDBK-1008.

2.4.9.9 El evators. Provide fire protection criteria for design and
construction of elevators in accordance with subpars. a) through e) bel ow,

ANSI Al7.1, Safety Code for Elevators and Escaltors, and NFPA 13. |If there is
a conflict of criteria, subpars. a) through e) take precedence over NFPA 13
and ANSI Al17.1.

a) Provide wet-pipe, intermediate tenperature automatic sprinkler
heads in the elevator pit. (Note: internediate tenperature sprinkler heads
are in the 175 to 225 degrees F range, with the preference being 212 degrees
F). Ensure the operation of sprinklers in the pit does not cause shutdown of
the main power supply to the elevators.
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b) Provide wet-pipe, internediate tenperature (preference being 212
degrees F) automatic sprinkler heads in the el evator machine room Provide a
control valve, check valve, and a water flow switch in the branch line
supplying the sprinklers in the el evator machine room Locate the contro
val ve, check valve, and water flow switch in an accessible |ocation outside
the el evator machine room Provide a water flow switch that, when activated,
causes the main power supply to elevators controlled fromthat el evator
machi ne roomto be automatically disconnected with no tinme del ay.

c) Automatic sprinklers are not required at the top of the el evator
hoi st way except where a roped hydraulic or a holeless hydraulic el evator has
been installed, or where a hydraulic elevator's pressurized supply |line runs
at points above the first landing level. |If automatic sprinklers are
installed at the top of the el evator hoi stway, their activation does not
requi re shutdown of the main power supply to the elevators.

d) Provide a warning |light and an audi bl e signal in the cab of each
el evator. Ensure the warning light is a mninmmof 3 inches in height and 4
inches in width. Munt the warning light promnently in, above or adjacent to
the car's operating panel. Do not obscure the |ight by the elevator's
protective pads. Provide a warning |ight that cannot be read when not
illum nated. When illum nated, the warning |ight reads: "DANCER FIRE"
"EXIT THE ELEVATOR NOW" Provide an audible alarm such as a bell, buzzer or
el ectronic tone, that is |ouder than any other audible signal being used in
the cab. Supply power to both the warning |ight and the audi bl e warning
device fromthe elevator's main controller

e) Activate the warning sign and audi bl e warning device
si mul taneously by a 135 degree F, rate-conpensated heat detector nounted in
the el evator machine room Mount the heat detector adjacent to the sprinkler
head, or equidistant between sprinkl er heads when there is nore than one
sprinkler head in the el evator machine room Do not connect the heat detector
to the building's fire alarmsystem

2.4.10 Noi se and Vibration Control. Design nmechanical systens and
equi pment to limt noise and vibration in accordance to NAVFAC DM 3. 10, Noi se
and Vibration Control for Mechanical Equiprent.

2.5 El ectrical Engineering

2.5.1 General Requirenents. Design in accordance with M L-HDBK-1004
series, Electrical Engineering. Ensure electrical work not covered by Navy
criteria nmeets requirenments of NFPA 70.

2.5.2 Distribution Panels. Install distribution panels for technical use
in electronic equi pment roons and ot her spaces containing technical equipnent.
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2.5.3 | ncom ng Power. Provide incom ng power through an isolation
transformer and an entrance switch. Provide power to only one facility
through the isolation transforner. Distribute power to an essential and
non-essential bus, if required. Connect the emergency generator, if required,
to the essential bus through an isolation switch and automatic sw tch gear
Provide either single or three phase power as required.

2.5.4 Separate Buses. Provide electrical power for electronic, air
traffic control, conputer, and other technical equipment on a separate bus
fromelectrical power for facility mechanical and buil ding systens.

2.5.5 Li ghtning Protection. Design facilities for |ightning protection
Refer to NFPA 78, Lightning Protection Code, and M L-HDBK-1004/6, Lightning
Protection, for mninmm standards.

2.5.6 Lighting. Design lighting in accordance with M L-HDBK-1190.
Consi der natural |ighting sources.
2.5.6.1 Interior Lighting. Provide fluorescent interior lighting with radio

frequency shielding and suppression filters. Calculate lighting |evels using
zonal cavity method.

2.5.6.2 Exterior Lighting. Provide high pressure sodium vapor exterior
lighting. Calculate Ilighting |evels using point-by-point method.

2.5.7 Energency El ectrical Power

2.5.7.1 Energency Generator. Provide energency generators with electronic
line nmonitoring equipment and automatic starting and switching capability.
VWhen used in conjunction with an UPS, provide generator output at least 1.5
times the output rating of the UPS. Ensure energency generator is capable of
supplying the rated load within 15 seconds of a power failure. Provide the
followi ng for emergency generators:

a) An isolation switch to bypass the energency generator during
gener at or mai nt enance.

b) An automatic battery charger for maintenance of generator
starting batteries.

c) An isolated mounting slab for the generator to reduce noi se and
vi bration transm ssion.

d) See Figure 4. Provide the follow ng when an i ndoor emergency
generator is required:

(1) A separate generator roomw th an independent ventilation
system
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(2) An engi ne exhaust system connected to the exterior of the
facility with an exterior muffler. Configure the exhaust systemto prevent
rai nwat er or condensation fromentering the engine manifold.

(3) Adequate engine cooling by a radiator duct or externally
nount ed radi at or

Consi der a premanufactured building to house an i ndoor generator
See Figure 5. Consider an outdoor unit in mld climte conditions. Consider
a bel ow ground generator vault for units which shall be sited within airfield
cl ear zones or primary surfaces.

2.5.7.2 Energency Generator Fuel Storage. Design fuel storage for diesel or
jet fuel powered generators in accordance with NAVFAC DM 22, Petrol eum Fue
Facilities, state and local regulations, and the foll ow ng:

a) Above Gound Storage Tanks: Title 40, CFR Part 112, Q|
Pollution Prevention; Title 40, CFR Part 113, Liability Limts for Small
Onshore Storage Facilities, Subpart A, Ol Storage Facilities; and Title 40,
CFR Part 114, Civil Penalties for Violation of Ol Pollution Prevention

Requl ati ons.

b) Underground Storage Tanks: Title 40, CFR Part 280, Underground
St orage Tanks Techni cal Requirenents.

Provide fuel storage capacity for 24 hours of continuous generator operation.
Provi de separation between fuel storage tanks and adjacent buil dings, parking
aprons, and property lines in accordance with NAVFAC DM 22. Provi de double
wal | storage tanks and pi ping.

2.5.8 Uni nterrupted Power Supply (UPS). Provide an UPS in electronic
facilities and air traffic control installations for critical technical | oads
and the specific requirements of the ordering authority. The UPS will be

government furnished. Install the UPS in accordance with M L-HDBK- 1004/ 1,
Electrical Engineering - Prelinminary Design Considerations and
M L- HDBK- 1012/ 1.

2.5.9 400-Hertz (Hz) Power. When required by the ordering authority,
provi de 400-Hz solid state converter in accordance with NFGS-16306, 400-Hertz
(Hz) Solid State Frequency Converter. Design in accordance with

M L- HDBK- 1004/ 5, 400- Hz Medi um Vol t age Conversion/Distribution and Low Vol t age
Utilization Systenms. De-rate 400-Hz cables and locate in separate

non- magnetic raceway system Refer to M L-HDBK-1012/1.
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2.5.10 Fire Alarm and Detection Systens. Provide fire alarmand detection
system capabl e of providi ng maxi num protection for personnel, equi prment and
buil dings. Refer to M L-HDBK-1008 for design criteria and application
requirements. Include a master fire control panel nonitoring the different
fire zones of the facility. Install fire alarmand detection systemin
accordance wi th NFPA 101.

2.5.10.1 Signal Transmission. Provide fire alarm and detection systems which
transmit the foll ow ng signals:

a) Local Signal. Sounds local alarmto pernit occupants to
initiate first aid fire fighting and/or to evacuate.

b) Renpte Signal. Transmits alarmto fire department or other
designated central alarmlocation to inplenment emergency action

c) System Signal. Activates automatic fire extinguishing systens
where appropriate. Provide automatic extinguishing systens wi th equipnent to
transmit |ocal and renote signals when the system activates.

2.5.10.2 Electronic Equi pment Spaces. Provide snpoke detection systenms in

el ectroni c equi pment areas to transmt |ocal and renote signal as well as
activate extinguishing systemwhere provided. |nclude automatic supervision
of alarmcircuits. Provide nanual fire alarm systens capable of transnitting
the sane signals. Areas containing only word processing equi pment and
personal computers are not within the scope of this paragraph

2.5.10.3 Raised Floor Cable Spaces. Provide automatic detection systens per
M L- HDBK- 1008.

2.5.10.4 Renote and Unattended Facilities. Provide nmanual and automatic fire
al arm and detection systens at renote and unattended facilities. Provide
| ocal and renote signaling systens.

2.5.10.5 Cccupied Buildings. Provide occupied buildings with fire alarm and
detection systens per M L-HDBK-1008. Follow par. 2.5.10.2 for occupied
bui | di ngs whi ch house el ectronic equi prent.

2.5.11 Communi cations Systems. Provide voice, data, and equi pnent contro
conmuni cati ons systens in accordance with M L-HDBK-1004/7, Wre Comunications
and Signal Systems. Consider fiber optic systens in facilities requiring

ext ensive internal communications systens for el ectronic equi pnment.

2.6 Physical Security

2.6.1 General Requirenents. Physical security is concerned with [imting,
controlling, or preventing personnel access to specific areas. A sound

physi cal security programis the result of good planning. The best and nost
econom cal prograns are those incorporated in the facility's design and
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construction. The facility configuration and |ocation; the use of barriers,
protective lighting, type of construction, IDS, closed circuit television
(CCTV), and security fencing; and the guard comuni cati on network shall be
coordinated with the user to ensure conformance with the installation security
plan. The node of operation, |level of security, and designer's responsibility
for particular security elenents will be designated in the BESEP and | DSEP

2.6.2 Exterior Physical Security. External security requirements in nost
cases depend on the internal security neasures provided in the facility design
and on the type of protection required. Normally, external considerations,

i ncluding building | ocation and orientation and the use of protective barriers
and lighting, are devel oped as part of the facility's security plan and
specified in the BESEP. Defense Intelligence Agency DI AM 50-3, Physica
Security Standards for Construction of Sensitive Conpartnmented |Information
Facilities, ML-HDBK-1013/1, Design Guidelines for Physical Security of Fixed
Land- Based Facilities, and M L-HDBK-1013/10, Design Guidelines for Security
Fencing, Gates, Barriers, and Guard Facilities, should be the primary criteria
sources for design of the required facilities.

2.6.2.1 Perineter Fencing. Use chain-link fencing for permanent areas. Use
gener al - pur pose barbed tape obstacle for tenporary installations or where the
terrain does not allow construction of chain-link fencing. Dual perineter
barriers are described in DIAM 50-3. Ensure the type of fencing sel ected does
not interfere with any radiated signal of the facility. Alternative fence
configurations are discussed in ML-HDBK-1013/1. The follow ng requirenments
are the mininmumfor normal protection

a) Unless otherw se specified, locate the perinmeter security fence
at least 30 feet fromenclosed structures (except guard shelters). Provide a
cl ear zone not less than 20 feet wide i mediately outside the fence. Keep
this area devoid of buildings, parking areas, poles, guy line anchors, shrubs,
trees, sign boards, and any other object that could conceal personnel. Grass
is permissible, provided it is kept nowed. Provide a sinmilar clear zone at
| east 30 feet wide i mediately inside the fence. Ensure this area neets the
requi rements of the exterior clear zone, except for the installation of
approved guard shelters and protective |ighting poles.

b) Unless otherw se specified, provide barriers consisting of
sensored fencing with 3/4-inch vehicle restraining cable attached to the
fence.

c) Ensure chain-link fencing conforns to Federal Specification
RR-F-191, Wre Fencing (Chain-Link Fabric). Provide a fence with a tota
hei ght of 8 feet; 7-foot-high fence fabric plus top guard. Provide 9 gauge
fabric with openings not greater than 2 inches. Provide a 45-degree outrigger
maxi mum 18 i nches long. Attach three evenly spaced strands of 12 gauge barbed
wire to the outriggers. Gound fence fabric and barbed w re strands.
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d) Protect utility openings, covers, sewers, culverts, tunnels, and
ot her subsurface routes which penetrate the fence line in accordance with
M L- HDBK- 1013/1 and M L- HDBK- 1013/ 10.

e) Keep the nunber of gates and perinmeter entrances to the m ni num
required for safe and efficient operation

f) Provide guard shelters when required by the | DSEP

2.6.2.2 Security Lighting. Install lighting inside the perinmeter security
fence in a manner to illuminate the fence conpletely and to prevent an
intruder fromusing the Iight poles and guy wires to gain access to the area.
Provide illum nation in accordance with the lighting requirenents of

M L- HDBK- 1013/ 1 and the foll ow ng:
a) Illumnate areas shadowed by structures.

b) Ensure that failure of one lanp in a circuit will not affect
other lanmps in the same circuit.

c) Provide overlapping light distribution to mninize reductions in
illumnation |evels upon lanmp failure.

d) Protect conponents of the system from vandalism
e) Provide lights on buildings.

f) Provide an enmergency power generator within the security area.
Provi de emergency power source adequate to sustain protective |ighting of
critical areas and structures for 8 hours. Provide generator- or
battery-powered |ights at key control points in case a failure disables the
secondary power supply.

g) Install special-purpose |ighting (such as fog penetration) when
climatic or other local factors dictate.

h) Provide additional lighting for (CCTV) security surveillance, as
necessary.

2.6.2.3 Intrusion Detection Systems (I1DS). Provide |IDS when required by the
| evel of security assigned to the facility. Refer to NAVFAC DM 13. 02,
Comrercial Intrusion Detection Systems (1DS). The |DSEP or user command shal
provi de specific |IDS requirenents.

2.6.2.4 Closed Circuit Television (CCTV). Provide CCTV when required to
suppl enent security guard personnel, assist in threat assessment and
surveillance. Refer to M L-HDBK-1013/1.
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2.6.3 Interior Physical Security

2.6.3.1 Delay Tines. Guidelines for selecting and designing facility
conponents to nmeet specified delay tinmes are provided in M L-HDBK-1013/1.
Procedures for determining delay tinmes, if not specified by the IDSEP or the
user command, are given in M L-HDBK-1013/1.

2.6.3.2 Buil ding Layout. Portions of the building requiring specia
security consideration will be identified by the IDSEP or by the user conmmand.

2.6.3.3 Wal |l Construction. Design secure area wall using 4 inches of
reinforced concrete or 8 inches of solid masonry, w thout wi ndows, and with
control |l ed access. Refer to DIAM 50-3 and M L- HDBK-1013/ 1

2.6.3.4 Roof and Fl oor Construction. Provide at |east 4 inches of

rei nforced concrete for roof and floor construction. Hardening methods for

ot her types of construction are provided in M L-HDBK-1013/1. False ceilings
or raised floors provide a means of concealnent. False ceilings or floors are
consi dered part of the protected area to which they are attached; therefore,
ensure the true walls, floors, and ceilings neet the applicable requirenents.
Provi de at |east one quick-renove access panel, 18 by 18 inches, for each 400
square feet of false ceiling or floor area.

2.6.3.5 Exterior Doors. Provide entry and exit doors of secure areas as
specified in the I DSEP or DI AM 50-3. Provide exterior doors with delay tines
conmensurate with those of the structure in which they are install ed.

2.6.3.6 W ndows, Air Vents, and Ducts. W ndows, ducts, and ot her openings
that breach the facility perimeter require protection as specified in DI AM
50-3 and M L-HDBK-1013/1. Openings which exceed the man passable size of 96
square inches require protection.

2.6.3.7 Roof Doors and Hatches. Secure roof doors and hatches with interna
padl ocks and hasps neeting the provisions of ML-P-43607, Padl ock, Key
Qperated, High Security, Shrouded Shackle. Alternatively, provide roof doors
with a cylindrical case or bored | ockset. Munt such |ocksets, when
installed, with the lock cylinder to the exterior

2.6.3.8 Cipher Locks. If required for control of routine access, install an
electrically controlled and operated | atch mechanismfor interior doors.
Ensure radio frequency (RF) em ssions neet the requirenents of Mlitary

St andard M L-STD-461, Electronmagnetic Eni ssion and Susceptibility

Requi rements for the Control of Electromagnetic Interference, for Class Il1-A
equi pment. Ensure mechani sms do not mate or interface with other |ocksets.
Add separate surface-nounted night |atches or specialty hardware to the door
to accommpdate the electrically operated mechanism Do not use key-operated
bypass cylinders.
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2.6.4 Vaults. Vaults or vault construction will be specified by the | DSEP
or the user command. Specific criteria for construction and installation are
given in DI AM 50-3 and M L-HDBK 1013/1

2.6.4.1 Saf ety and Energency Devices. Equip vault doors with an emergency
escape device and the foll ow ng:

a) Illumnated light switch

b) Energency light (if the vault is otherw se unlighted).

c) Interior alarmswi tch or other device (such as a tel ephone) to
permt a person in the vault to conmunicate with a vault custodian, guard, or
guard post.

d) Instructions on obtaining release pernanently affixed to the
i nside of the door or prominently displayed el sewhere inside the vault.

e) Bank vault ventilator approved by Underwiters Laboratories,
Inc. (UL), if the vault is not otherw se served by forced air ventilation

2.6.4.2 Fire Protection. Equip the vault with at | east one portable,
hand- hel d, carbon di oxide fire extinguisher UL approved.

2.7 Safety and Health

2.7.1 General Requirenents. Design occupied buildings with nmaxi num

consi deration given to safety and health. Refer to Title 29, CFR Part 1910,
Occupational Safety and Health Standards, with particul ar enphasis on noise
control for hearing conservation and safety standards for toxic and hazardous
substances. Provide suitable facilities for quick drenching or flushing of
the eyes and body within the work area for i medi ate emergency use where any
person may be exposed to injurious corrosive materials.

2.7.2 Human Engi neering. Consider safety in relation to operationa
function, accessibility for maintenance and repair, physical |ayout for
traffic, interface with other equi pnent, and environnmental factors, such as
lighting, tenmperature, and humdity. Refer to ML-STD 882, System Safety
Program Requi rements, and M L-STD 1472, Human Engi neering Design Criteria for
Mlitary Systems. Equipment, and Facilities.

2.7.3 El ect romagneti ¢ Hazards. Many facilities discussed herein contain
equi pment that radi ates an el ectromagnetic signal. Consider the effect of

el ectromagnetic radi ati on (EMR) on personnel (HERP), ordnance (HERO), and fue
(HERF) when pl anni ng and designing facilities housing EMR emtting equi prent.
Provi de safety neasures to elimnate or reduce hazardous conditions. Refer to
M L- HDBK- 1012/ 1.
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2.7.4 Fire Protection. Refer to ML-HDBK-1008 and NFPA 232, Protection of
Records for design criteria and guidance. Use M L-HDBK-1008 as a m ni num
standard to deternine types of fire protection required as well as specific
criteria to use.

2.7.4.1 Classifications. M L-HDBK-1008 provides guidance for classification
of occupancy and occupancy hazard classification. Cassification of occupancy
is a function of the intended use of the building and is one of seven nmjor
occupancy classification groups. Cccupancy hazard classification is a
function of the quantity and combustibility of the contents. The principa
hazard classifications are light, ordinary, and extra.

2.7.4.2 W ndowl ess Buildings. A nunber of facilities, or portions of
facilities, discussed herein may be classified as wi ndow ess buil dings.
Provide additional fire protection and |life safety neasures for w ndow ess
buil di ngs in accordance with M L-HDBK-1008 and NFPA 101

2.7.5 Life Safety. Provide life safety systems in accordance w th NFPA
101 and M L- HDBK- 1008.

2.8 Design Standards. The information and references herein are
presented as a guide for the designer. |1t is intended that the requirenments

presented herein be considered a mninmum and that they take precedence over
requi rements of the references or fromother sources. However, if in the best
judgement of the designer, a nore restrictive requirement is appropriate, the
nore restrictive requirenent may be applied after consulting with the user
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Section 3: Al R NAVI GATI ON Al DS/ Al RCRAFT LANDI NG SYSTEMS

3.1 Ai r_Navi gati on Aids

3.1.1 Function. Air navigation aid facilities are for fixed ground
station electronic equipnment which transmts bearing, identification, and
di stance information to properly equipped aircraft. Air navigation aid
facilities consist of the follow ng:

3.1.1.1 Very High Frequency (VHF) Omi-Directional Range (VOR). The VOR
facility is a VHF, fixed ground-based station which continuously transmts
bearing, identification, and with proper equipnment, distance information to
properly equi pped aircraft. See Facility Plate 133-25 (Sheets 1 through 4 of
4).

3.1.1.2 Tactical Air Navigation (TACAN). The TACAN facility is an ultra
hi gh frequency (UHF) ground-based station which continuously transmits
bearing, identification, and distance information to properly equipped
aircraft when interrogated. See Facility Plate 133-25 (Sheets 1 through 4 of
4).

3.1.1.3 Very High Frequency (VHF) Omi-Directional Range/Tactical Air
Navi gati on (VORTAC). The VORTAC facility is a VHF/ UHF fixed ground-based
station which continuously transmts bearing, identification, and distance
information to properly equi pped aircraft when di stance nmeasuring equi pnent
(DME) is installed. See Facility Plate 133-25 (Sheets 1 through 4 of 4).

3.1.2 Location. Locate the air navigation aid facility, if possible, in
an area adjacent to the intersection of the primary runways. Locate the
facility a mnimum of 750 feet fromthe centerline of runways, and a m ni mum
of 250 feet fromcenterline taxiways. Wen the facility is |located off the
airfield, consider selecting a site with one or nore flight path courses
provi di ng an approach to the primary runway. Refer to FAA AC 150/ 5300-13,
Airport Design, and FAA Order 6820.10, VOR VOR/ DME, and VORTAC Siting
Criteria.

3.1.3 Architectural and Structural Requirenents. Provide the follow ng:

a) Adequate space for equi pnent and equi prent mai nt enance.
b) Clear ceiling height of 10 feet.
c) Work bench.
d) Restroom (refer to par. 2.4.8).
3.1.3.1 Structure. Provide sufficient roof area to accommpdate VOR and

VORTAC roof nounted antenna counterpoise. Consider an extended roof overhang
or an antenna tower to accommpdate a | arge antenna counterpoi se.
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Wat er ;
Col d
Hot

Fire Protection Requirenents
Not | ncl uded

Heati ng Requirenments (BTU HRx1000):
(I'nside Design Tenperature = 70 Degs. F)
Qut si de Design Tenperature -5 Degs.
+5 Degs.
+15 Degs.
+25 Degs.

mMTTT

Air Conditioning Requirenments (BTU HRx1000):
Based on 91 Degs. D.B. 76 Degs. WB. Qutside Design
Condi tions; Cooling Load

Heat rejected to conditioned spaces by energized test.

Equi pnrent & parts under repair not included.

El ectrical Requirements (KVA):
Li ght's;
Connect ed Load
Esti mat ed Denmand

Power ;
Connect ed Load
Esti mat ed Denmand

Ai r Conditioning;
Connect ed Load
Esti mat ed Denmand

Tot al ;
Connect ed Load
Esti mat ed Dermand
Energency Generator (KW

Areas (SF):
G oss area including mechani cal
equi pment room

Ceneral Notes:

Pl unbi ng cold water requirenents are for restroons,
when required.

TACAN Facility Design Notes > 11/92 = 133-25

TACAN

None

31

300

231133333331333333033)
ACI LI TY PLATE

*

LN N I N N I I N R I I I N I R I R N N I N N I N N N N I R R R I I NN RN N N BN N R )

D1
HEET =

* 4 OF 4 =~
-))))))))))))))))))))))))))))))))))2)))))))%)82))))))))))))))))))))))2))))))))_



M L- HDBK- 1024/ 1

Roof Mounted
Antenna

In Greound
Counterpoise
if required

Generator Room —
or Prefabricated
Generator Building
{See Fig. 4 & 5)

Building

Equipment

Generator
Fuel Tank
_____________ -
______ - |
_____ | [
— ( |
|l !
! '
! ‘
| !
| |
! |
1! |
|| |
| ! |
_____ a ! ;
' |

T -
L _+ _______ 3_ B __ E _______________ _
v ____ __ __
18.5 | =
;o“ ____________ \—Transformer
7 Pad
> ©
=
|3
o
Sy r-—=—--—--—-"-"—--"" a
o
o
Q
-
Note: Coordinate Location of
Generator Fuel Tank and
Transformer with Type
of Generator Enclosure.
Graphic Scale in Feet
S e T e e |
o 10 20
TITLE DATE FACILITY PLATE SHEET
VORTAC Facility Site Plan 11/92 133-25 1 0f 4

39




M L- HDBK- 1024/ 1

Any Facility located within the
Airfield Sefety Clearance Zone

as defined by NAVFAC P 80.3
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Cener al Not es:

Pl unbi ng cold water requirenents are for restroons,
when required.

2232333333333333333331333333313333333130)33131301333331333333313311331333031333))))1
TITLE ~ DATE = FACI LI TY PLATE > SHEET =

VORTAC Facility Design Notes > 11/92 = 133-25 *4 OF 4 ~
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* VORTAC *
> . . ) >
* Pl unbi ng Requirements (G P.M): *
* Wat er ; *
* Col d 8 *
> Hot None >
* Fire Protection Requirenents *
* Not | ncl uded *
* Heati ng Requirenments (BTU HRx1000): *
* (I'nside Design Tenperature = 70 Degs. F) *
* Qut si de Design Tenperature -5 Degs. F 30 *
* +5 Degs. F 26 *
* +15 Degs. F 22 *
* +25 Degs. F 18 =
* Air Conditioning Requirenments (BTU HRx1000): *
* Based on 91 Degs. D.B. 76 Degs. WB. Qutside Design *
* Condi tions; Cooling Load 31 *
* Heat rejected to conditioned spaces by energized test. >
* Equi pnrent & parts under repair not included. >
* El ectrical Requirements (KVA): *
* Li ght's; *
* Connected Load 0.5 *
* Esti mat ed Denmand 0.5 *
* Power ; *
* Connected Load 20.5 *
* Esti mat ed Denmand 14. 4 *
* Ai r Conditioning; *
* Connected Load 9.0 *
* Esti mat ed Denmand 9.0 *
* Tot al ; *
* Connected Load 30.0 *
> Esti mat ed Demand 23.9 *
> Energency Generator (KW 20.0 *
* Areas (SF): *
> G oss area including mechani cal *
> equi pment room 300 *
/
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3.1.3.2 W ndows. Do not provide w ndows.

3.1.3.3 Premanuf actured Buil ding. Consider the use of a premanufactured
buil ding as described in par. 2.3.12.

3.1. 4 Electrical Requirenents. To avoid potential interference with radar
transm ssions | ocate power, conmunications, and control cabl es underground
within 1,000 feet fromthe facility. Ensure electrical systems do not
interfere with radar transmni ssions.

3.1.4.1 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described in par. 2.5.7.
Provi de emergency power to the entire facility.

3.1.5 Security. VOR, TACAN, and VORTAC facilities are normally | ocated
within the airfield restricted area. This siting typically neets the m ni num
security neasures for external security. When the facility is |located within
arestricted area of a lower |level of security or is |located renpote and

out side of an established restricted area, provide additional neasures to neet
the mni mum security requirements for the level of security assigned to the
facility. The level of security and the designer's responsibility for

particul ar security elenents will be designated in the |IDSEP. Refer to par
2. 6.

3.1.6 Additional Design Criteria. Refer to Section 2 for facility design
requi renments not addressed above.

3.2 Aircraft Landing Systens

3.2.1 M crowave Landing System (M.S)/Instrunment Landing System (ILS)

3.2.1.1 Function. The M.S and ILS buildings are facilities that contain
el ectroni c equi pment used in precision instrument approaches.

3.2.1.2 Mcrowave Landing System (M.S). The MS provides azinuth, distance,
el evation, and guide path position to aircraft on a precision approach to the
M.S i nstrunented runway. The MS operates in a narrow band nicrowave
frequency. See Facility Plate 134-40 (Sheets 1 through 4 of 4).

3.2.1.3 Instrunment Landing System (1LS). The ILS provides azi muth,

di stance, elevation, and glide path position to aircraft on a precision
approach to the ILS instrumented runway. The ILS operates in the VHF and UHF
radi o bands. See Facility Plate 134-40 (Sheets 1 through 6 of 6).

3.2.1. 4 Location - MS Transmitters. Locate azinuth transnitter on the

ext ended runway centerline, 700 to 1,200 feet fromthe end of runway. Locate
el evation transnmitter 600 to 900 feet set back from runway approach threshold,
of fset 250 to 600 feet fromrunway centerline on the runway side opposite of

t axi ways.
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* M.S Facility Design Notes = 7/92 * 134- 40 * 4 OF 4
00000000000 000000000000000 00000 DD Y-SDDIDIIIDIDIIDIIIIIIIIIIDIIDIIIIIDIDID I

* M_S *
* Pl unmbi ng Requirements (G P.M): None *
* Heating Requirenents (MBH): None *
* Air Conditioning Requirenents (MBH): None *
* El ectrical Requirenents (KVA): *
* Azinmuth Station; *
* Connect ed Load 24.8 *
* El evation Station; *
* Connected Load 12.5 *

1
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* ILS Facility Design Notes = 11/92* 134- 40 * 6 OF 6
00000000000 000000000000000 00000 DD Y-SDDIDIIIDIDIIDIIIIIIIIIIDIIDIIIIIDIDID I

* ILS -
* Pl unmbi ng Requirements (G P.M): None *
* Heating Requirenents (MBH): None *
* Air Conditioning Requirenents (MBH): None *
* El ectrical Requirenents (KVA): *
* Local i zer Station; *
* Connect ed Load 24.8 *
* G ide Slope Station; *
* Connected Load 12.5 *

1
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3.2.1.5 Location - ILS Transmitters. Provide separate facilities for glide
sl ope antenna transmtter equiprment, for |ocalizer antenna transmtter

equi prent and for marker antenna equi pnent. Refer to FAA Order 6750. 16,
Siting Criteria for Instrument Landi ng Systens and FAA AC 150/ 5300- 13.

3.2.1.6 Structure. MS and ILS transmitter equipnent is provided in a

sel f-contai ned structure by the system supplier. Provide concrete foundations
to mount equi pnent structures. Ensure M.S and ILS structures are frangible.
Refer to FAA ER-530-81- 04.

3.2.1.7 Mechani cal. No mechanical systens are required.

3.2.1.8 Electrical. Provide underground power, comrunications, and contro
cabl es, beginning at a point 1,000 feet outside of the M.S and ILS facilities.
Locate el ectrical equipnent which is not frangi ble, such as transformners,
outside the runway clear zone or primary surface. Ensure electrical systens
do not interfere with radio transni ssions.

3.2.1.9 Energency Electrical Power. MS and ILS equipnment is supplied with
backup battery power. No enmergency generator is required.

3.2.1.10 Lighting. No site lighting is required. Obstruction lighting is
provided with the equi pnent.

3.2.1.11 Site Wirk. Design site work to neet the criteria in FAA Order
6750. 16 and par. 2.2.

3.2.1.12 Security. MS and ILS facilities are nornmally |l ocated within the
airfield restricted area which would typically nmeet the mnimum security
measures for external security. |If the facility is located within a
restricted area of a lower |level of security or is located renpte and outside
of an established restricted area, additional neasures will be required to

nmeet the mininumsecurity requirements for the | evel of security assigned to
the facility. The level of security and the designer's responsibility for
particul ar security elenents will be designated in the IDSEP. Refer to par
2. 6.

3.2.1.13 Additional Design Criteria. Refer to Section 2 for facility design
requi renments not addressed above.

3.2.2 Preci si on Approach Landi ng System (PALS)/ Preci si on Approach Radar
(PAR)

3.2.2.1 Function. The PALS and PAR buil di ngs house radar systens used to
guide aircraft on final approach
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3.2.2.2 Precision Approach Landing System (PALS). The PALS is an
unattended, self-contained radar system The PALS detects azimuth, elevation
and range information of aircraft on final approach to PALS instrunented
runways. This information is displayed in the Mlitary Term nal Radar
Approach Control Facility (MIRACON). See Facility Plate 134-40 (Sheets 1

t hrough 4 of 4).

3.2.2.3 Precision Approach Radar (PAR). The PAR is an unattended

sel f-contained radar system The PAR detects azinuth, elevation, and range
information of aircraft on final |anding approach to PAR instrunented runways.
This information is displayed in the MTRACON. The PAR can be nounted on a

fi xed base or on a turntable. See Facility Plate 134-40 (Sheets 1 through 8
of 8).

3.2.2.4 Location. Locate PALS and PAR sites adjacent to the instrunented
runway or runway intersection. Refer to NAVELEX 0101, 107; Naval Shore
El ectronics Criteria.

3.2.2.5 Structure. The PALS and PAR systens are housed in a transportable
shelter provided by the system manufacturer. Provide the follow ng:

a) Reinforced concrete foundations for PALS antenna tower.
b) Reinforced concrete platformfor the fixed nounted PAR

c) Reinforced concrete foundations to support the turntable nounted
PAR frame. Provide concrete anchor bl ocks for turntable stop anchors bolts.

3.2.2.6 Mechani cal Requirenents. No mechani cal systems are required.

3.2.2.7 El ectrical Requirements. Provide underground power, comunications,
and control cables at a point 1,000 feet fromthe radar set. Ensure
el ectrical systens do not interfere with radio and radar transni ssions.

3.2.2.8 Energency Electrical Power. Provide an emergency generator system
as described in par. 2.5.7. Provide energency power to the entire facility.

3.2.2.9 Lighting. No site lighting is required. Obstruction lighting is
provided with the equi pment.

3.2.2.10 Paved Equi pnent Areas. Design paved equi pnent areas for the maxi num
antici pated vehicle wheel |oad. Consider concrete pedestals to distribute
concentrated | oads from equi pment supports. Refer to NAVFAC DM 5. 04.
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* PALS Facility Design Notes = 11/ 92 * 134- 40 * 4 OF 4
0000000000000000000000000000 0000 DD Y-SDDDDIIIDIIIIIIIIIIIIDIIDIIIIIDIDID I

* PALS -
* Pl unmbi ng Requirements (G P.M): None *
* Heating Requirenents (MBH): None *
* Air Conditioning Requirenents (MBH): None *
* El ectrical Requirenents (KVA): *
* Tot al ; *
* Connect ed Load 30.0 *
* Esti mat ed Denmand 30.0 *
* Emer gency Generator (KW 30.0 *

1
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* PAR *
* Pl unmbi ng Requirements (G P.M): None *
* Heating Requirenents (MBH): None *
* Air Conditioning Requirenents (MBH): None *
* El ectrical Requirenents (KVA): *
* Tot al ; *
* Connect ed Load 30.0 *
* Esti mat ed Denmand 30.0 *
* Emer gency Generator (KW 30.0 *

1
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3.2.2.11 Security. PALS and PAR facilities are normally located within the
airfield restricted area which typically neet the mininumsecurity neasures
for external security. When the facility is located within a restricted area
of a lower level of security or is located renote and outside of an
established restricted area, provide additional neasures to neet the m nimum
security requirements for the level of security assigned to the facility. The
| evel of security and the designer's responsibility for particular security
elements will be designated in the IDSEP. Refer to par. 2.6.

3.2.2.12 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.
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Section 4: Al R SURVElI LLANCE RADAR SYSTEMS

4.1 Function. Air surveillance radar facility buildings provide housing
for electronic radar equi prment used to detect and display |ocation information
about in-flight aircraft. These facilities are unattended.

4.2 Radar Systems. This section describes the facilities which support
the radar systenms discussed in pars. 4.2.1 and 4.2.2.

4.2.1 Airport Surveillance Radar (ASR). The ASR is an electronic radar
system used to obtain the range and azimuth of an aircraft. Wen equi pped
with an ATCRBS, the ASR obtains altitude and identification of the aircraft.

I nformati on obtained by the ASR and ATCRBS is displayed in the MIRACON, the
air traffic control tower with ground controlled approach or a joint contro
facility (JCF). The ASRis used to control aircraft on overflight, approach
and departure flight paths at a terminal facility. See Facility Plate 133-75
(Sheets 1 through 3 of 3).

4.2.2 Air Route Surveillance Radar (ARSR). The ARSR is an electronic
radar systemused to obtain the range and azimuth of an aircraft. When

equi pped with an ATCRBS, the ARSR obtains altitude and identification of the
aircraft. Information is displayed in the FACSFAC or JCF. The ARSR is used
to control airspace and enroute aircraft beyond the limts of an ASR  See
Facility Plate 133-76 (Sheets 1 through 3 of 3).

4.3 Locati on. Locate the ASR and ARSR buil di ng adj acent to the radar
facility antenna tower. Locate the ASR facility no |less than one-half mle
fromthe closest runway to be served. The ASR facility at Range Airspace
Surveillance Sites (RASS) may be located further away. Locate the facility to
m nim ze obstruction to radar transm ssions. Refer to NAVELEX 0101, 107; FAA
Order 6310.6, Primary/Secondary Term nal Radar Siting Handbook; and FAA O der
6340. 15, Primary/ Secondary En Route Radar Siting Handbook

4.4 Architectural and Structural Requirenents. Provide the follow ng:

a) Adequate space for equi pment and equi pment nmaint enance.
b) C ear ceiling height of 10 feet.

c) Work bench.

d) Restroom (refer to par. 2.4.8).

4.4.1 Structure. Design roof structural systemto support cable trays and
radar equi pment wave gui des.

4.4.2 Floors. Provide vinyl tile flooring in equi pmrent room Refer to
par. 2.3.8.2.
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ASR
Pl unbi ng Requirements (G P.M):
Wat er ;
Col d 8
Hot None
Fire Protection Requirenents
Not | ncl uded
Heating Requirements (BTU HR x 1000):
(I'nside Design Tenperature = 70 Degs. F)
Qut si de Design Tenperature -5 Degs. F 99
+5 Degs. F 86
+15 Degs. F 73
+25 Degs. F 35

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Qutside Design Conditions;
100% Qut side Air
Cool i ng Load 240
Heat rejected to conditioned spaces by energized test.
Equi pnrent & parts under repair not included.

El ectrical Requirements (KVA):

Li ght's;
Connect ed Load 5.0
Esti mat ed Denmand 3.5
Power ;
Connect ed Load 88.0
Esti mat ed Denmand 61.6
Ai r Conditioning;
Connect ed Load 26.0
Esti mat ed Denmand 18.2
Tot al ;
Connect ed Load 119.0
Esti mat ed Denmand 83.3
Energency Cenerator (KW 75.0
Areas (SF):
G oss area including mechani cal
equi prent room 1, 400

General Notes:
Pl unbi ng cold water requirenents are for the restroom when required.

*
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* ASR Facility Design Notes > 11/92 = 133-75 *3 OF 3 *
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General Notes:
Pl unmbi ng col d water requirenments are for the restroom when required.

* ARSR *
* Pl unmbi ng Requirements (G P.M): *
> Wat er ; >
* Col d 8 *
> Hot None >
* Fire Protection Requirenents *
* Not | ncl uded *
* Heating Requirenents (BTU HR x 1000): *
* (I'nside Design Tenperature = 70 Degs. F) *
* Qut si de Design Tenperature -5 Degs. F 133 *
* +5 Degs. F 115 *
* +15 Degs. F 98 >
* +25 Degs. F 47 *
* Air Conditioning Requirenents (BTU HR x 1000): >
* Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design >
* Condi tions; Cooling Load 322 *
* Heat rejected to conditioned spaces by energi zed test. >
* Equi pment & parts under repair not included. >
* El ectrical Requirenents (KVA): *
* Li ghts; *
* Connected Load 6.7 *
* Esti mat ed Denmand 4.7 *
> Power ; >
* Connected Load 117.9 *
* Esti mat ed Denmand 82.5 *
* Air Conditioning; *
> Connected Load 34.8 >
> Estimat ed Denmand 24. 4 >
* Tot al ; *
> Connect ed Load 159. 4 *
> Esti mat ed Denmand 111.6 *
> Emer gency Generator (KW 100 *
* Areas (SF): *
* Gross area including nmechani cal *
* equi pment room 1, 876 *

/))))))))))))))))))))))))))))))))))0)))))))))0))))))))))))))))))))))0))))))))l
> TITLE > FACI LI TY PLATE > SHEET =

* ARSR Facility Design Notes = 11/92 * 133-76 *3 OF 3 =
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4.4.3 Ceilings. Provide acoustical tile ceilings. Refer to par. 2.3.8.9.
4.4.4 W ndows. Do not provide w ndows.
4.5 Mechani cal Requirenents. Design mechanical systems to neet the

criteria in pars. 2.4, 4.5.1, and 4.5.2. Ensure nechani cal systems do not
interfere with radar transni ssions.

4.5.1 Heating. Provide a mnimmtenperature of 70 degrees F

4.5.2 Air Conditioning. Provide two separate air conditioning systemns,
each capable of handling the entire | oad independently. One unit wll
function as a secondary backup unit should the primary unit fail. Provide the
fol |l owi ng:

a) Separate thernostat controls for each unit.

b) Interlocked prinmary and secondary units to prevent simnultaneous
operation.

4.6 Electrical Requirenments. To avoid potential interference with radar
transm ssions | ocate power, conmunications, and control cables underground
within 1,500 feet fromthe antenna site. Ensure electrical systens do not
interfere with radar transmni ssions.

4.6.1 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described in par. 2.5.7.
Provi de emergency power to the entire radar facility.

4.6.2 Uni nterrupted Power Supply (UPS). Provide non-redundant UPS in
accordance with par. 2.5.8. Use the anticipated |load to deternmi ne the size of
t he UPS.

4.7 Security. Air surveillance radar facilities are normally |ocated
within restricted areas which would typically nmeet the mnimum security
nmeasures for external security. \When the facility is located within a
restricted area of a lower |evel of security or is |ocated renote and outside
of an established restricted area, provide additional measures to neet the

m ni mum security requirenents for the level of security assigned to the
facility. The level of security and the designer's responsibility for

particul ar security elements will be designated in the IDSEP. Refer to par
2. 6.
4.8 Additional Design Criteria. Refer to Section 2 for facility design

requi rements not addressed above.
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Section 5: COMMUNI CATI ONS FACI LI TI ES

5.1 Function. Communications facilities contains renpote electronic
conmuni cati ons and |inking equi pment used for ground-to-air conmunications
with tactical and transient aircraft, to control aircraft departures and
arrivals, and for conmmunications with other agencies involved in air traffic
control or aviation support. Comunications facilities consist of the

foll owi ng buil di ngs:

5.1.1 Radi 0 Receiver Building. The receiver building contains receiver
and repeater equi pment, antenna coupling equi pment, and mai ntenance and test
equi pment. See Facility Plate 131-35 (Sheets 1 through 3 of 3).

5.1.2 Radi o Transmitter Building. The transnmitter building contains
transmtting equi pnent, antenna coupling equi pnent, and mai ntenance and test
equi pment. See Facility Plate 131-50 (Sheets 1 through 3 of 3).

5.1.3 Coll ocated Radio Transmitter and Receiver Building. The collocated
transmitter and receiver building contains transnmitting equi pnent, antenna
coupl i ng equi prent, receiver and repeater equi prent, and nmai ntenance and test
equi pment. See Facility Plate 131-35/50 (Sheets 1 through 3 of 3).

5.1. 4 Renpte Data Link Building. The renote data |ink building provides
housing for a suite of communi cations linking equi pnent. Equi pnent suites
typically include satellite conmunications, radio, and television nicrowave.
See Facility Plate 131-20 (Sheets 1 through 3 of 3).

5.2 Locati on. Locate radi o communications buildings in antenna field to
provide m nimum | ength of cable fromantenna to radi o comunications

equi pment. Refer to the BESEP and consi der planned expansion of airfield
systems when | ocating communications facilities. Refer to NAVELEX 0101, 107
and FAA Order 6580.2, Renote Conmunications Facility Siting Criteria Handbook

5.3 Architectural and Structural Requirenents. Provide the follow ng:

a) Adequate space for equi pment and equi pment nmaint enance.
b) C ear ceiling height of 10 feet.

c) Work bench.

d) Restroom (refer to par. 2.4.8).

e) Floor trenches with covers or suspended cabl e trays.

5.3.1 Structure. Design roof fram ng systemto support roof-nounted
ant ennas and suspended cabl e trays, when required.

5.3.2 W ndows. Do not provide w ndows.
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Pl unmbi ng Requirements (G P.M):
Wat er ;
Col d
Hot

Fire Protection Requirenents
Not | ncl uded

Heating Requirenents (BTU HR x 1000):
(I'nside Design Tenperature = 40 Degs. F)
Qut si de Design Tenperature -5 Degs.
+5 Degs.
+15 Degs.
+25 Degs.

MM T

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design
Condi tions; Cooling Load

Heat rejected to conditioned spaces by energized test.

Equi prent & parts under repair not included.

El ectrical Requirenents (KVA):
Li ghts;
Connect ed Load
Esti mat ed Dermand

Power ;
Connect ed Load
Esti mat ed Denand

Ai r Conditioning;
Connect ed Load
Esti mat ed Denand

Tot al
Connected Load
Esti mat ed Denmand
Emer gency Generator (KW

Areas (SF):
Gross area including mechanica
equi pment room

General Not es:
Pl unmbing cold water is for restroons,
when required.

RECEI VER

None
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TITLE DATE FACILITY PLATE SHEET
Radio Transmitter Facility Site Plan 11/92 131-50 1 0f 3
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Pl unmbi ng Requirements (G P.M):
Wat er ;
Col d
Hot

Fire Protection Requirenents
Not | ncl uded

Heating Requirenents (BTU HR x 1000):
(I'nside Design Tenperature = 40 Degs. F)
Qut si de Design Tenperature -5 Degs.
+5 Degs.
+15 Degs.
+25 Degs.

MM T

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design
Condi tions; Cooling Load

Heat rejected to conditioned spaces by energized test.

Equi prent & parts under repair not included.

El ectrical Requirenents (KVA):
Li ghts;
Connect ed Load
Esti mat ed Dermand

Power ;
Connect ed Load
Esti mat ed Denand

Ai r Conditioning;
Connect ed Load
Esti mat ed Denand

Tot al
Connected Load
Esti mat ed Denmand
Emer gency Generator (KW

Areas (SF):
Gross area including mechanica
equi pment room

General Not es:

Pl unmbing cold water is for restroons,
when required.

TRANSM TTER

None
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Any Facility located within the Airfief Safety Clearance
Zone as defined by NAVFAC P 80.3 requires a
criteria waiver approved by COMNAVAIRSYSCOM

(Code 09Y1). Any equipment that must be located in
violation of the Safety Clearance Zone criteria

sheall be coordinated with the [In Service
Engineering Agent{ISEA).
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Any Facility located within the
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Col | ocated Transmtter =

and Recei ver

Pl unmbi ng Requirements (G P.M):
Wat er ;
Col d

Fire Protection Requirenents
Not | ncl uded

Heating Requirenents (BTU HR x 1000):
(I'nside Design Tenperature = 40 Degs. F)
Qut si de Design Tenperature -5 Degs.
+5 Degs.
+15 Degs.
+25 Degs.

MM T

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design
Condi tions; Cooling Load

Heat rejected to conditioned spaces by energi zed test.

Equi pment & parts under repair not included.

El ectrical Requirenents (KVA):
Li ghts;
Connect ed Load
Esti mat ed Dermand

Power ;
Connect ed Load
Esti mat ed Denmand

Air Conditioning;
Connect ed Load
Esti mat ed Denand

Tot al ;
Connect ed Load
Esti mat ed Denand
Emer gency Generator (KW

Areas (SF):
G oss area including mechani cal
equi prent room

General Notes:
Pl unmbing cold water is for restroons,
when required.
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Graphic Scale in Feet
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Pl unmbi ng Requirements (G P.M):
Wat er ;
Col d
Hot

Fire Protection Requirenents
Not | ncl uded

Heating Requirenents (BTU HR x 1000):
(I'nside Design Tenperature = 40 Degs. F)
Qut si de Design Tenperature -5 Degs.
+5 Degs.
+15 Degs.
+25 Degs.

MM T

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design
Condi tions; Cooling Load

Heat rejected to conditioned spaces by energized test.

Equi prent & parts under repair not included.

El ectrical Requirenents (KVA):
Li ghts;
Connect ed Load
Esti mat ed Dermand

Power ;
Connect ed Load
Esti mat ed Denand

Ai r Conditioning;
Connect ed Load
Esti mat ed Denand

Tot al
Connected Load
Esti mat ed Denmand
Emer gency Generator (KW

Areas (SF):
Gross area including mechanica
equi pment room

General Not es:

Pl unmbing cold water is for restroons,
when required.

Dat a Li nk
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5.3.3 Premanuf actured Buil di ngs. Consider using a premanufactured
buil ding as described in par. 2.3.12.

5.4 Electrical Requirenments. To avoid potential interference with radio
conmuni cati ons, |ocate power, comunications, and control cabl es underground
within 1,000 feet of the antenna field. Ensure facility electrical systens do
not interfere with radi o comunications.

5.4.1 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described in par. 2.5.7.
Provi de enmergency power to the entire communications facility.

5.5 Security. Conmunications facilities are normally |ocated within
restricted areas which would typically neet the mininmumsecurity measures for
external security. When the facility is located within a restricted area of a
| ower |evel of security or is located renpte and outside of an established
restricted area, provide additional neasures to neet the mnimum security
requirements for the I evel of security assigned to the facility. The |evel of
security and the designer's responsibility for particular security elenents
will be designated in the IDSEP. Refer to par. 2.6.

5.6 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.
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Section 6: Al R TRAFFI C CONTROL FACI LI TI ES

6.1 Mlitary Term nal Radar Approach Control Facility (MIRACON)

6.1.1 Function. The MIRACON buil di ng contai ns equi prrent used for
controlling air traffic and is staffed by air traffic controllers and air
operations, adm nistrative, and mai ntenance support personnel. The ASR, PAR

PALS, transmitting and receiving sites, and navigation aids (NAVAIDS), which
are renotely | ocated, are nmonitored and controlled in the MIRACON. The
MIRACON contai ns an | FR control room which includes the radar display consol es
and comuni cations control equi pment. An adjacent termnal equipment room
houses automation central (or termnal) equipment, maintenance positions and
audi o/ video tape recorders. An office for the FAA |iaison officer is required
at joint operated Navy/FAA term nal radar approach control facilities.

6.1.2 Locati on. Locate the MIRACON buil ding adjacent to the air traffic
control tower and aircraft operations building where siting requirenents
permt.

6.1.3 Architectural and Structural Requirenents. See Facility Plate
133-72 (Sheets 1 through 3 of 3). Provide the follow ng:

a) Renovable, nodular, access flooring in the IFR and term na
equi pment roons with 18 inches of clearance provi ded between the floor panels
and subfl oor to accommpdate wiring and insulated piping. See par. 2.3.5.2.

b) A 9-foot clear ceiling height above accessible flooring.

c) Built-in workbenches and shelving in the terninal equipnent
room

d) Facility and restroom areas readily accessible by the physically
handi capped.

e) Interior and exterior acoustical treatnent to attain the room
criteria described in par. 2.3.1. Soft textured acoustical wall panels in the
| FR control room

f) Cable troughs or conduits between the air traffic control tower
and the MIRACON for intrafacility cabling. The exact dinensions of the cable
trough or size and number of conduits are specified in the BESEP

6.1.3.1 W ndows. Do not provide windows in |FR or termninal equipnment roomns.
Provi de insulated gl azing for noise reduction in adnmnistrative areas. Refer
to par. 2.3.10.

6.1.4 El ectrical Requirenents
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Pl unmbi ng Requirements (GPM:
Wat er ;

Col d

Hot
Recovery Rate (100 Deg. Rise)
Storage (Gal.)

Fire Protection Requirenents

Not | ncl uded

Heating Requirenents (BTU HR x 1000):
(I'nside Design Tenperature = 72 Degs. F)
Qut si de Design Tenperature -5 Degs.
+5 Degs.
+15 Degs.
+25 Degs.

mMmTm

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design
Condi tions; Cooling Load

Heat rejected to conditioned spaces by energized test.

Equi pment & parts under repair not included.

El ectrical Requirenents (KVA):
Li ghts;
Connect ed Load
Esti mat ed Dermand

Power ;
Connect ed Load
Esti mat ed Denmand

Air Conditioning;
Connect ed Load
Esti mat ed Denand

Tot al ;
Connect ed Load
Esti mat ed Denand
Emer gency Generator (KW

Areas (SF):
G oss area including mechani cal
equi prent room

Ceneral Notes:
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6.1.4.1 Uni nterrupted Power Supply (UPS). Provide non-redundant UPS in
accordance with par. 2.5.8. Use the anticipated |oad to determ ne the size of
t he UPS.

6.1.4.2 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described in par. 2.5.7.
Provi de enmergency power to the foll ow ng:

a) Loads as required by NFPA-101

b) Electronic equipnent in the IFR and term nal equipnment roomns.
c) Mechanical systems supporting el ectronic equiprment.

d) Exterior security lighting and security systens.

6.1.4.3 400-Hz Power. Provide 400-Hz power in accordance with par. 2.5.9
when required by the BESEP

6.1.5 Lighting. Design lighting in accordance with par. 2.5.6. Provide
di nmer adj ustable red lights in the IFR room

6.1.6 Security. The MIRACON is normally located within restricted areas
which typically meet the m ninum security measures for external security. |f

the facility is located within a restricted area of a |ower |evel of security
or is located remote and outside of an established restricted area, provide
additional neasures to neet the mnimmsecurity requirements for the |evel of
security assigned to the facility. Security at the main building entrance
usual ly requires a single entry point with visitor control. Renmote |ocks,

vi deo caneras, card readers, and/or key pads nmay be required by COVNI SCOM as
conmponents of the IDS. The |evel of security and the designer's
responsibility for particular security elenments will be designated in the

| DSEP. Refer to par. 2.6. Provide the follow ng:

a) Electronic cipher door |ocks at interior entrance doors to |IFR
and term nal equi pnent roons.

b) Exterior doors in emergency generator/electrical and term na
equi pment roons with no access hardware on the outside.

6.1.7 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.

6.2 Fleet Area Control and Surveillance Facility (FACSFAC)

6.2.1 Function. The FACSFAC buil di ng houses the Navy Tactical Data

Syst eml Advanced Conbat Direction System (NTDS/ ACDS) equi pnent and personnel to
provide a variety of services to air, surface, and subsurface units. These
services are provided to both nilitary and civilian users and include radar
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surveillance and various forms of air traffic control in warning and other
speci al airspace areas. Oher services include surface operating area
managenment, ground controlled intercept, operating area scheduling, and range

control. The FACSFAC nornml |y operates continuously.
6.2.2 Location. Locate the FACSFAC building as a stand-alone facility.
6.2.3 Architectural and Structural Requirenents. See Facility Plate

133-73 (Sheets 1 through 3 of 3). Provide the foll ow ng:

a) Renovable, nodular, access flooring in the operations, NTDS/ ACDS
system and the equi pnent/mai ntenance roons with 18 inches of clearance
provi ded between the floor panels and subfloor to acconmpdate w ring and
i nsul ated piping. Refer to par. 2.3.5.2.

b) Interior and exterior acoustical treatment to attain the room
criteria described in par. 2.3.1. Soft textured acoustical wall panels and
novabl e sound absorbent partitions in the operations room

c) A clear ceiling height of 14 feet (finished floor to ceiling) in
t he operations area.

d) Atiered seating area in projection auditorium

e) RF shielding throughout the crypto room Refer to
M L- HDBK- 1195, Radi o Frequency Shi el ded Encl osures and NAVFAC | nstruction
11010. 44. Shielding requirenents shall be confirmed by Naval El ectronics
Systens Security Engi neering Center (NESSEC)

f) Facility and restroom areas readily accessible by the physically
handi capped.

6.2.3.1 W ndows. Do not provide wi ndows in operations, NTDS/ ACDS system
and equi prent/ mai nt enance roons. Provide insul ated glazing for noise
reduction in administrative areas. Refer to par. 2.3.10.

6.2.4 Mechani cal Requirenments. Design the mechanical systemto neet the
criteria in pars. 2.4, 6.2.4.1, and 6.2.4.2. Provide the follow ng:

a) Automatic thernostatic control.

b) A four-pipe chilled/ hot water distribution systemw th separate
air handlers for each zone or dehumidifying systemto work in conjunction with
the air conditioning system

c) Capability for future expansion of the HVAC system Use piping
designed for low friction and velocity | osses at the maxi mum fl ows expect ed.

d) Chilled water for NTDS/ ACDS system in accordance with BESEP
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Ceneral Notes:

* FACSFAC *
* Pl unmbi ng Requirements (GPM: *
> Wat er ; >
* Col d 56 *
> Hot >
* Recovery Rate (100 Degs. Rise) 75 *
* Storage Gal 160 >
* Fire Protection Requirenents *
* Not | ncl uded *
* Heating Requirenents (BTU HR x 1000): *
* (I'nside Design Tenperature = 72 Degs. F) *
* Qut si de Design Tenperature -5 Degs. F 380 >
* +5 Degs. F 330 *
* +15 Degs. F 300 *
* +25 Degs. F 230 *
* Air Conditioning Requirenents (BTU HR x 1000): *
* Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design >
* Condi tions; Cooling Load 1095 *
> Heat rejected to conditioned spaces by energized test. >
* Equi pment & parts under repair not included. >
* El ectrical Requirenents (KVA): *
* Li ghts; *
* Connected Load 90 *
* Esti mat ed Denmand 63 *
> Power ; >
* Connected Load 418 *
* Esti mat ed Denmand 293 *
* Air Conditioning; *
> Connected Load 377 >
> Estimat ed Denmand 264 >
* Tot al ; *
> Connect ed Load 885 *
> Esti mat ed Denmand 620 >
> Emer gency Generator (KW 400 *
> Areas (SF): *
> G oss area including mechani cal *
* equi prent room 27,650 *
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> TITLE > FACI LI TY PLATE > SHEET =

* FACSFAC Facility Design Notes =* 11/92 * 133-73 *3 OF 3 =
0000000000000000000000000000000 000D DD Y-SDDDDIIIIIIIIIIIIIIDIYIDIIIDIDI DI

99



M L- HDBK- 1024/ 1

6.2.4.1 Air Conditioning. Provide the follow ng:

a) Two parallel piped air cooled chillers, each designed for 60
percent of the total building cooling load. Alternate operation of chillers
automatically on a regular basis when load is | ess than 60 percent. Consider
cold storage to minimze power peaks.

b) ©One chilled water circulation punp for each chiller plus a
mani fol d spare punp. Design chiller circuitry so that the punp shall operate
and water flow before the chiller is energized. The spare punp may be
manual |y operated. Provide secondary chilled water | oops with three-way
valves at coils in each circuit to result in constant flow through chiller

c) Divide the building into three cooling zones: administrative
areas, operations areas, and the equi pnent areas. Provide separate air
handl ers and ducting systenms for each zone. Provide sound attenuaters for
supply duct work. Consider nore than one air handler for large zones.

d) Provide two air handlers for the operations, the NTDS/ ACDS, and
term nal distribution rooms. Design air handler controls to regulate the
units as primary and secondary with each unit alternating as the primary.
Provide air handlers capable of controlling hunmidity, equipped with electric
heat, and specifically designed for conmputer room applications. Refer to
M L- HDBK- 1012/ 1.

6.2.4.2 Heating. Provide fuel oil or gas operated boiler heating system
designed to accommpdate the | argest heating | oad anticipated. Provide two
circul ati on punps, each designed for 100 percent of the total building heating
| oad. Design the punp controls to regulate the punps as primary and secondary
with each punp alternating as the primary.

6.2.5 El ectrical Requirenents

6.2.5.1 Uni nterrupted Power Supply (UPS). Provide non-redundant UPS in
accordance with par. 2.5.8. Use anticipated |load to deternmine the size of
UPS.

6.2.5.2 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described in par. 2.5.7.
Provi de emergency power to the follow ng:

a) Loads as required by NFPA-101

b) Electronic equipnment in operations, the NTDS/ ACDS, and equi prent
r oons.

c) Building nmechanical systens supporting el ectronic equipnent.

d) Exterior security lighting and security systens.
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6.2.5.3 400-Hz Power. Provide 400-Hz power for the NTDS/ ACDS in accordance
with par. 2.5.9.

6.2.6 Security. The FACSFAC is normally located within restricted areas
whi ch neet the mninmum security neasures for external security. \Wen the
facility is located within a restricted area of a |lower |evel of security or
is located remote and outside of an established restricted area. Provide
addi tional neasures to neet the mnimumsecurity requirements for the |evel of
security assigned to the facility. Security at the main entrance usually
requires a single entry point with visitor control. Renote |ocks, video
canmeras, card readers, and/or key pads may be required by COWI SCOM as
conponents of the IDS. The level of security and the designer's
responsibility for particular security elenments will be designated in the

| DSEP. Refer to par. 2.6. Provide the foll ow ng:

a) Electronic cipher door |ocks at access points to operations
room

b) Exterior doors in the operations, the NTDS/ ACDS
equi pment / mai nt enance, and nechanical /el ectrical rooms with no access hardware
on the outside.

c) CCTV.

d) Security fencing and guard post for facilities |ocated outside
the secure area of the Naval installation.

e) Personnel identification, visitor check-in, and control system
to control ingress and egress.

6.2.7 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.

6.3 Joint Control Facility (JCF)

6.3.1 Function. The JCF is a high density (air traffic) facility which

col | ocat es approach control responsibilities for two or nore air stations or a
conbi nati on of an approach control facility and a FACSFAC or Range Operations
Center (ROC) under one roof. The JCF normally operates continuously.

6.3.2 Location. Locate the JCF adjacent to the air operations building

when siting criteria permits. An air traffic control tower may be sited with
t he JCF.
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6.3.3 Architectural and Structural Requirenents. See Facility Plate
133-74 (Sheets 1 through 7 of 7). Provide the foll ow ng:

a) Renovable, nodul ar, access flooring in the operations, the
NTDS/ ACDS, and the equi prent/ mai ntenance roons with 18 inches of clearance
provi ded between the floor panels and subfl oor to accommdate wiring and
i nsul ated piping. Refer to par. 2.3.5.2.

b) Interior and exterior acoustical treatnment to attain the room
criteria described in par. 2.3.1. Soft textured acoustical wall panels and
novabl e sound absorbent partitioning in the operations room

c) A clear ceiling height of 14 feet (finished floor to ceiling) in
t he operations area.

d) Atiered seating area in projection auditorium

e) RF shielding throughout the crypto room Refer to
M L- HDBK- 1195 and NAVFAC I nstruction 11010.44. Shielding requirements shal
be confirmed by NESSEC.

f) Facility and restroom areas readily accessible by the physically
handi capped.

g) Cable troughs or conduits between the air traffic control tower
and the JCF for intrafacility cabling. The exact dinensions of the cable
trough or size and number of conduits are specified in the BESEP

6.3.3.1 W ndows. Do not use wi ndows in operations, NTDS/ ACDS system and
equi pment / mai nt enance roons. Provide insulated glazing for noise reduction in
adnmi nistrative areas. Refer to par. 2.3.10.

6.3.4 Mechani cal Requirenents. Design the mechanical systemto neet the
criteria in pars. 2.4, 6.3.4.1, and 6.3.4.2. Provide the follow ng:

a) Automatic thernostatic control.

b) A four-pipe chilled/ hot water distribution systemw th separate
air handlers for each zone or dehumidifying systemto work in conjunction with
the air conditioning system

c) Capability for future expansion of the HVAC system Use piping
designed for low friction and velocity |osses at the maxi nrum fl ows expected.

d) Chilled water for the NTDS/ ACDS in accordance with the BESEP
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Pl unmbi ng Requirements (GPM: Medi um Hi gh
Wat er; Density Density
Col d 74 74
Hot
Recovery Rate (100 Degs. Rise) 100 100
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Fire Protection Requirenents
Not | ncl uded

Heating Requirenents (BTU HR x 1000):
(I'nside Design Tenperature = 72 Degs. F)

Qut si de Design Tenperature -5 Degs. F 490 600
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-25 Degs. F 295 360

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design Conditions;
Cool i ng Load 1620 2140

Heat rejected to conditioned spaces by energized test.
Equi pment & parts under repair not included.

El ectrical Requirenents (KVA):

Li ghts;
Connect ed Load 90 90
Esti mat ed Dermand 63 63
Power ;
Connect ed Load 514 610
Esti mat ed Dermand 360 427
Ai r Condi ti oni ng;
Connected Load 377 784
Esti mat ed Demand 264 550
Tot al
Connect ed Load 981 1484
Esti mat ed Dermand 687 1040
Emer gency Generator (KW 400 600
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6.3.4.1 Air Conditioning. Provide the foll ow ng:

a) Two parallel piped air cooled chillers, each designed for 60
percent of the total building cooling load. Alternate operation of chillers
automatically on a regular basis when load is | ess than 60 percent. Consider
cold storage to minimze power peaks.

b) ©One chilled water circulation punp for each chiller plus a
mani fol d spare punp. Design chiller circuitry so that the punp shall operate
and water flow before the chiller is energized. The spare punp may be
manual |y operated. Provide secondary chilled water | oops with three-way
valves at coils in each circuit to result in constant flow through chiller

c) Divide the building into three cooling zones: administrative
areas, operations areas, and the equi pnent areas. Provide separate air
handl ers and ducting systenms for each zone. Provide sound attenuaters for
supply duct work. Consider nore than one air handler for large zones.

d) Provide two air handlers for the operations, the NTDS/ ACDS, and
term nal distribution rooms. Design the air handler controls to regulate the
units as primary and secondary with each unit alternating as the primary.
Provide air handlers capable of controlling hunmidity, equipped with electric
heat, and specifically designed for conmputer room applications. Refer to
M L- HDBK- 1012/ 1.

6.3.4.2 Heating. Provide fuel oil or gas operated boiler heating system
designed to accommpdate the | argest heating | oad anticipated. Provide two
circul ati on punps, each designed for 100 percent of the total building heating
| oad. Design the punp controls to regulate the punps as primary and secondary
with each punp alternating as the primary.

6.3.5 El ectrical Requirenents

6.3.5.1 Uni nterrupted Power Supply (UPS). Provide non-redundant UPS in
accordance with par. 2.5.8. Use anticipated |load to deternmine the size of
UPS.

6.3.5.2 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described in par. 2.5.7.
Provi de emergency power to the follow ng:

a) Loads as required by NFPA-101

b) Electronic equipnment in operations, the NTDS/ ACDS, and equi prent
r oons.

c) Building nmechanical systens supporting el ectronic equipnent.

d) Exterior security lighting and security systens.
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6.3.5.3 400-Hz Power. Provide 400-Hz power for the NTDS/ ACDS i n accordance
with par. 2.5.9.

6.3.6 Lighting. Design lighting in accordance with par. 2.5.6. Provide
di nmer adj ustable red lighting in the |IFR room

6.3.7 Security. The JCF is normally located within restricted areas which
nmeet the mninumsecurity neasures for external security. |If the facility is

located within a restricted area of a |lower level of security or is |located
renote and outside of an established restricted area, provide additiona
measures to neet the mninmum security requirements for the |evel of security
assigned to the facility. Security at the main building entrance usually
requires a single entry point with visitor control. Renote |ocks, video
canmeras, card readers, and/or key pads may be required by COWI SCOM as
conmponents of the IDS. The |evel of security and the designer's
responsibility for particular security elements will be designated in the

| DSEP. Refer to par. 2.6. Provide the foll ow ng:

a) Electronic cipher door |ocks at access points to operations
room

b) Exterior doors in operations, the NTDS/ ACDS,
equi pent / mai nt enance, and mechanical /el ectrical rooms with no access hardware
on the outside.

c) CCTV.

d) Security fencing and guard post for facilities |ocated outside
of the secure area of the Naval installation.

e) Personnel identification, visitor check-in, and control system
to control ingress and egress.

6.3.8 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.

6.4 Air Traffic Control Tower

6.4.1 Function. The air traffic control tower buil di ng houses equi pnent

and personnel for visual flight rules (VFR) control of aircraft approaching
and departing the ternminal area or airport and aircraft and vehicul ar novenent
on the runways, taxiways, and other operation areas.

6.4.2 Tower Location and Height. Locate the air traffic control tower
buil ding on the edge of the airfield, situated to have an unobstructed
line-of-sight to the aircraft approach areas, runways, taxiways, aircraft
par ki ng areas, and other operational areas over which aircraft novenents are
to be controlled. Provide a tower location and height to result in the tower
cab eye level line of site intersecting airport traffic surfaces at a vertica
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angle of 35 mnutes or greater. Refer to FAA Order 6480.4, Airport Traffic
Control Tower Siting Criteria and par. 2.2.6.

6.4.3 Architectural and Structural Requirenents. See Facility Plate
141-70 (Sheets 1 through 6 of 6). The air traffic control tower is
categorized as low or high density based on air traffic volume. Refer to FAA
Order 6480.7, Airport Traffic Control Tower and Term nal Radar Approach
Control Facility Design. Consider the use of prefabricated nodul ar
construction for tower and tower cab. Provide the foll ow ng:

a) Renovable, nodul ar, access flooring in the tower cab with 18
i nches of clearance provi ded between the fl oor panels and subfloor to
accommodate wiring and insulated piping. Refer to par. 2.3.5.2.

b) Interior and exterior acoustical treatnment to attain the room
criteria described in par. 2.3.1.

c) Cear span roof structure (no interior colums) in tower cab
d) Roof hatch to provide access to the roof fromthe cab fl oor

e) Floor hatch to all ow noving equi pment between the cab and the
top el evator |anding.

f) Wal kway around the exterior of the control cab to facilitate
washi ng cab w ndows.

g) Traction type elevator. Refer to NAVFAC DM 3.09 El evators
Escal ators, Dunbwaiters, Access Lifts, and Pneumatic Tube Systens, and par
2.4.9.9.

h) Pressure relief systemto equalize interior and exterior
at nospheric pressures during high wind conditions.

i) Electrically operated, retractable covers for cab w ndows at
sites prone to hurricane and typhoon conditions.

j) A 2,000-pound capacity, renote controlled, electric hoist in the
tower cab. Suspend hoist fromtower cab roof fram ng.

k) A cable raceway to cab roof through tubular cab roof colums.

6.4.3.1 Interior Walls. Provide fire-rated walls for stair encl osure,
pl unmbi ng and el ectrical chases.
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ir Traffic

Cont rol _Tower

Pl unmbi ng Requi renments:

Wat er ;
Col d GP.M 12

Hot
Recovery Rate (100 Degs. Rise) GP. M 20
Storage Gal 20

Fire Protection Requirenents
Not | ncl uded

Heating Requirenments (BTU HR x 1000):

(I nside Design Tenperature = 72 Degs. F)

Qut si de Design Tenperature -5 Degs. F 215
+5 Degs. F 185
+15 Degs. F 160
+25 Degs. F 130

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. CQutside Design
Condi tions; Cooling Load 185

Heat rejected to conditioned spaces by energi zed test.
Equi pment & parts under repair not included.

El ectrical Requirenents (KVA):

Li ghts;
Connect ed Load 12.0
Esti mat ed Dermand 11.0
Power ;
Connect ed Load 62.0
Esti mat ed Demand 56.0
Ai r Conditi oning;
Connected Load 13.0
Esti mat ed Dermand 12.0
Tot al ;
Connected Load 87.0
Esti mat ed Dermand 79.0
Emer gency Generator (KW 60.0
Areas (SF):
Gross area including nmechanica
equi pment room 3,940
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6.4.3.2 W ndows. Do not use wi ndows in tower structure. Provide tower cab
wi t h heat-absorbing insulated wi ndow units in accordance with NFGS-08800.
Provide units with a light transm ssivity of not |ess than 85 percent, heat
transm ssion (U value) of 0.60 maxi num and free of parallax or other optica
di stortion. Provide spare wi ndow units interchangeable with any other sinmlar
unit in the tower cab. Provide wi ndow shades for tower cab wi ndows. Refer to
FAA Specification FAA-E-2470.

6.4.4 Mechani cal Requirenents. Use peripheral strip cooling diffusers to
reduce sol ar inpact to the personnel and wall diffusers to control tower cab
t emrper at ur es.

6.4.5 El ectrical Requirenents

6.4.5.1 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described in par. 2.5.7.

Consi der a conmon generator when the air traffic control tower is sited

adj acent to the air operations building, MIRACON, FACSFAC, JCF, or tower base
buil di ng. Provide energency power to the follow ng:

a) Loads as required by NFPA-101

b) Electronic equipnent in the tower cab and communi cations
equi prent r oons.

c) Building nmechanical systens supporting electronic equipnent.
d) Exterior security lighting and security systens.
6.4.5.2 Uninterrupted Power Supply (UPS). Provide non-redundant UPS in

accordance with par. 2.5.8. Use anticipated |load to deternmine the size of
UPS.

6.4.6 Lighting. Design lighting in accordance with par. 2.5.6. Provide
di mer adjustable white ceiling Iights in tower cab. Provide down |ighting
over work areas on separate sw tch

6.4.7 Fire Protection. Refer to ML-HDBK-1008, Fire Protection for
Facilities, Engineering, Design, and Construction, and NFPA 101. Consult
local fire prevention agency to deternmine if air traffic control tower neets
height criteria to be classified as a "High Ri se Building."

6.4.8 Security. Air traffic control towers are normally located within
restricted areas which nmeet the m ninum security measures for externa
security. If the facility is located within a restricted area of a | ower

| evel of security, provide additional measures to nmeet the mnimum security
requirements for the level of security assigned to the facility. The |evel of
security and the designer's responsibility for particular security elenments
will be designated in the IDSEP. Refer to par. 2.6. Provide an electronic
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ci pher door lock at the first floor entrance with an intercomand renmote | ock
rel ease in the tower cab.

6.4.9 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.

6.5 Air Traffic Control Tower Base Building

6.5.1 Function. The air traffic control tower base buil ding provides

housi ng for equi prent and personnel to support |IFR control of aircraft on
approach to or departure fromthe termnal radar facility or airport. O her
functions include ground controll ed approach (GCA) or PAR for |anding aircraft
during inclenent weather and limted visibility.

6.5.2 Location. Locate adjacent to the air traffic control tower.

6.5.3 Architectural and Structural Requirenents. See Facility Plate
141-71 (Sheets 1 through 3 of 3). Provide the foll ow ng:

a) Renovable, nodul ar, access flooring in the IFR and ternina
equi pment roonms with 18 inches of clearance provided between the floor panels
and subfl oor to acconmpdate wiring and insul ated piping. Refer to par
2.3.5.2.

b) A 9-foot clear ceiling height above accessible flooring.

c) Built-in workbenches and shelving in the term nal equipnent
room

d) Facility and restroom areas readily accessible by the physically
handi capped.

e) Interior and exterior acoustical treatnment to attain the room
criteria described in par. 2.3.1.

f) Cable troughs or conduits between the air traffic control tower
and the base building for intrafacility cabling. Exact dinmensions of the
cabl e trough or size and number of conduits are specified in the BESEP

6.5.3.1 W ndows. Do not provide windows in |FR or terminal equiprment roomns.
Provide insul ated glazing for noise reduction in admnistrative areas. Refer
to par. 2.3.10.

6.5.4 El ectrical Requirenents

6.5.4.1 Uni nterrupted Power Supply (UPS). Provide non-redundant UPS in
accordance with par. 2.5.8. Use the anticipated |oad to determ ne the size of
t he UPS.
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6.5.4.2 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described par. 2.5.7. Provide
emer gency power to the foll ow ng:

a) Loads as required by NFPA-101

b) Electronic equipnment in IFR and terninal equi pment roons.

c) Building nmechanical systens supporting electronic equipnent.
d) Exterior security lighting and security systens.

6.5.4.3 400- Hz Power. Provide 400-Hz power in accordance with par. 2.5.9
when required by the BESEP

6.5.5 Lighting. Design lighting in accordance with par. 2.5.6. Provide
di nmer adjustable red lights in IFR control room

6.5.6 Security. Air traffic control tower base buildings are normally

| ocated within restricted areas which nmeet the minimum security measures for
external security. |If the facility is located within a restricted area of a

| ower |evel of security, provide additional neasures to neet the nininum
security requirements for the level of security assigned to the facility. The
| evel of security and the designer's responsibility for particular security
elenents will be designated in the |IDSEP. Refer to par. 2.6. Provide the
fol |l owi ng:

a) Electronic cipher door |ocks at interior entrance doors to |IFR
and term nal equi prent roons.

b) Exterior doors in |FR and termninal equipnent roons with no
access hardware on the outside.

6.5.7 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.
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Section 7: METEOROLOG CAL FACILITIES

7.1 Function. Meteorological buildings provide housing for

nmet eorol ogi cal, radi o and conputer equi prent, and personnel which provide the
shore establishment and operating forces with environnental information for
air, surface, and subsurface operations. Facilities are attended for 24-hour
operations. Meteorological buildings conprise two basic categories: fleet
weat her centrals and fleet weather facilities.

7.1.1 Fleet Weather Central. The fleet weather central building provides
housi ng for equi pment and personnel which coordinates with the fleet weather
facilities within its assigned area of responsibility to insure quality and
continuity of services. The fleet weather central is assigned nore extensive
scientific, operational, and geographic responsibilities than a facility, such
as conputer center operations, engineering assistance, optinumtrack ship
routing, wind and high seas warnings, and expanded communi cati ons
responsibility for fleet radio facsinile and tel etype broadcast. See Facility
Plate 137-10 (Sheets 1 through 3 of 6).

7.1.2 Fl eet Weather Facility. The fleet weather facility building

provi des housing for equi pnent and personnel to provide environmental
information for |ocal operations. See Facility Plate 137-10 (Sheets 4 through
6 of 6).

7.2 Location. The location of the meteorol ogical building is
established by the ordering authority and defined by instructions from Nava
Oceanographic O fice |.C. (NAVOCEANO). Normally, these buildings will be

| ocated at a Naval installation in the operations conplex.

7.3 Architectural and Structural Requirenents. See Facility Plate
137-10 (Sheets 1 through 6 of 6). Provide the follow ng:

a) Renovable, nodular, access flooring in the conputer and
operations rooms wWith 18 inches of clearance provided between floor panels and
subfl oor to accomrmpdate wiring and insul ated piping. Refer to par. 2.3.5.2.

b) Service counters at electronic display and recepti on/weat her
i nformation areas.

c) Central passage corridors a mininmmof 6 feet wi de and cl ear of
obstructions.

d) dear ceiling height of 9 feet above finished floor

e) Facility and restrooms readily accessible by the physically
handi capped.

7.3.1 Overhead Doors. Provide nanually operated overhead door for
mai nt enance and nechani cal /el ectrical room
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7.4 El ectrical Requirenents

7.4.1 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described in par. 2.5.7.
Provi de enmergency power to the foll ow ng:

a) Loads as required by NFPA-101
b) Exterior security lighting and security systens.

c) Electronic equipnment in operations, conputer, and conmuni cati ons
r oons.

d) Building nmechanical systens supporting electronic equi pnent.
7.4.2 Uni nterrupted Power Supply (UPS). Provide non-redundant UPS in

accordance with par. 2.5.8. Use the anticipated |load to determ ne the size of
t he UPS.

7.5 Security. Meteorological facilities are normally located within
restricted areas which nmeet the mninum security measures for externa
security. If the facility is located within a restricted area of a | ower

| evel of security or is located renote and outside of an established
restricted area, provide additional neasures to neet the m nimum security
requi rements for the |evel of security assigned to the facility. The |evel of
security and the designer's responsibility for particular security elenents
will be designated in the IDSEP. Refer to par. 2.6.

7.6 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.
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Section 8: SPECI AL SUPPORT FACI LI TI ES

8.1 Air_Operations Building

8.1.1 Function. The air operations building houses the adm nistration of
flight operational activities with supporting functions including, but not
limted to, airfield control, flight support, flight planning, flight
schedul i ng, safety, transient aircraft services, weather station, search and
rescue, and admninistrative functions.

8.1.2 Location. Locate the air operations building on the edge of the
airfield adjacent to the air traffic control tower and the MIRACON facility
where siting requirenments pernit. Refer to ML-HDBK-1021/1, Airfield
Geonetric Design and par. 2.2.6.

8.1.3 Architectural and Structural Requirenents. See Facility Plate
141-40 (Sheets 1 through 4 of 4). Provide the foll ow ng:

a) Service counters at flight clearance and weather briefing areas.

b) Central passage corridors a mininumof 6 feet wi de and cl ear of
obstructi ons.

c) Hydraulic passenger elevator with renovabl e protective padding
for transporting equipnent. Refer to NAVFAC DM 3.09 and par. 2.4.9.9.

d) Access/exit stairs.

e) Facility and restroonms readily accessible by the physically
handi capped.

8.1.3.1 W ndows. Provide insulated glazing for noise reduction in
administrative areas. Refer to par. 2.3.10.

8.1. 4 El ectrical Requirenents

8.1.4.1 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described in par. 2.5.7.
Provi de emergency power to the follow ng:

a) Loads as required by NFPA-101
b) Exterior security lighting.
c) Electronic equipnent designated as mission critical

d) Building nmechanical systens supporting mssion critica
el ectroni c equi prent .
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Ai r_Operations

Pl unmbi ng Requi rements (GPM:

Wat er ;
Col d 89

Hot
Recovery Rate (100 Degs. Rise) 45
Storage (Gal) 200

Fire Protection Requirenents
Not | ncl uded

Heating Requirenents (BTU HR x 1000):

(I nside Design Tenperature = 72 Degs. F)

Qut si de Design Tenperature -5 Degs. F 400
+5 Degs. F 345
+15 Degs. F 295
+25 Degs. F 245

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design
Condi tions; Cooling Load 540

Heat rejected to conditioned spaces by energized test.
Equi pment & parts under repair not included.

El ectrical Requirenents (KVA):

Li ghts;
Connected Load 42.0
Esti mat ed Denmand 34.0
Power ;
Connect ed Load 19.0
Esti mat ed Denmand 16.0
Air Conditioning;
Connect ed Load 92.0
Esti mat ed Denmand 74.0
Tot al
Connect ed Load 153.0
Esti mat ed Denmand 124.0
Emer gency Generator (KW 30.0
Areas (SF):
Gross area including nmechanica
equi prent room 12, 637

Ceneral Notes:
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-))))))))))))))))))))))))))))))))))))i%%)))))))2))))))))))))))))))))2))))))))—



M L- HDBK- 1024/ 1

8.1.5 Security. Air operations buildings are normally located within
restricted areas which neet the mininumsecurity neasures for externa
security. If the facility is located within a restricted area of a | ower

| evel of security, provide additional measures to neet the mnimum security
requirements for the | evel of security assigned to the facility. The |evel of
security and the designer's responsibility for particular security elenments
shal |l be designated in the |IDSEP. Refer to par. 2.6.

8.1.6 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.

8.2 Fl eet Reconnai ssance Phot ographic Laboratory

8.2.1 Function. The fleet reconnai ssance photographic |aboratory supports

phot o reconnai ssance squadrons assigned to fleet support stations. The

| aboratory provides adnministrative and technical space for processing aeria
film preparation of nosaics, and application of photogrammetry and

phot ographic intelligence. The |aboratory provides housing for processing
equi prent, film supplies, camera and equi pnent repair, and training, and may
al so provide passport and permit photographic services.

8.2.2 Locati on. Locate the fleet reconnai ssance photographic | aboratory
as a stand-alone facility adjacent or in proximty to the operationa
reconnai ssance squadron.

8.2.3 Architectural and Structural Requirenents. See Facility Plate
141-65 (Sheets 1 through 3 of 3). Provide the follow ng:

a) Floor drainage for equipment in processing, reproduction,
enl arging and finishing areas.

b) Light-trap doors for darkroons.

c) Secure filmstorage vaults.

d) Built-in furnishings including counters, storage conpartnents,
and shelving. Provide counter and shelf finishes resistant to photographic
processi ng chenical s.

e) Eye and body wash stations.

f) Facility and restroom areas readily accessible by the physically
handi capped.

8.2.3.1 Fl oors. Provide the follow ng:

a) Floors in storage areas designed for the weight of the storage
cani sters.
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Phot ogr aphi ¢ _Laboratory

Pl unmbi ng Requirements (G P.M):

Wat er ;
Col d 64

Hot
Recovery Rate (100 Degs. Rise) 260
Storage (Gal) 160

Fire Protection Requirenents
Not | ncl uded

Heating Requirenents (BTU HR x 1000):

(I nside Design Tenperature = 70 Degs. F)

Qut si de Design Tenperature -5 Degs. F 935
+5 Degs. F 800
+15 Degs. F 745
+25 Degs. F 680

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design
Condi tions; Cooling Load 1000

Heat rejected to conditioned spaces by energized test.
Equi pment & parts under repair not included.

El ectrical Requirenents (KVA):

Li ghts;
Connected Load 80.0
Esti mat ed Denmand 64.0
Power ;
Connect ed Load 32.0
Esti mat ed Denmand 26.0
Air Conditioning;
Connect ed Load 292.0
Esti mat ed Denmand 234.0
Tot al
Connect ed Load 404.0
Esti mat ed Denmand 324.0
Emer gency Generator (KW 80.0
Areas (SF):
Gross area including nmechanica
equi prent room 14,134

Ceneral Notes:
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b) Chemical resistant floor covering in storage, supply, finishing,
and processing areas.

8.2.3.2 Li ght-Trap Doors. Provide revolving or sinmilar light-trap doors
specifically designed for filmdevel opi ng areas.

8.2.4 Mechani cal Requirenents

8.2.4.1 Heating and Air Conditioning. Design thernostatically controlled
heating and air conditioning systenms to provide the follow ng conditions:

a) Tenperatures:

Fi Il m Processi ng Areas 70 to 80 degrees F
Printing/ Finishing Operation 70 to 75 degrees F

b) Relative Hum dity:

Fil m Processi ng Areas 50 percent maxi num
Printing/Finishing Operation 50 to 60 percent

8.2.4.2 Ventilation. Provide the foll ow ng:
a) Filtered air intake and interior return vents.

b) M ninmum air novenent, approximtely 15 feet per nminute, within
ventilation systemto prevent agitation of settled dust.

c) Ventilation within film processing and chenical storage areas in
accordance with I ndustrial Ventilation: A Minual of Recommended Practice.

8.2.4.3 Pl unbi ng. Provide the follow ng:

a) Filtered and thernostatically tenperature controlled water for
processing area and categorized for devel opers, nmachine washing, and machine
processi ng.

b) Acid resistant waste |ines.

c) Waste lines from processors and sinks routed to silver nitrate
recovery area

8.2.5 El ectrical Requirenents

8.2.5.1 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described in par. 2.5.7.
Provi de emergency power to the foll ow ng:

a) Loads required by NFPA-101
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b) Air conditioning, ventilation, processing equiprment, and supply
refrigerators.

c) Exterior security lighting.

8.2.6 Security. Fleet reconnai ssance photographic |aboratories are
normally located within restricted areas which neet the mni num security
nmeasures for external security. |If the facility is located within a

restricted area of a |lower |evel of security or is |ocated renote and outside
of an established restricted area, provide additional neasures to neet the

m ni mum security requirenents for the level of security assigned to the
facility. The level of security and the designer's responsibility for
particul ar security elenments shall be designated in the |DSEP. Refer to par
2. 6.

8.2.7 Hazardous Waste Storage. Provide space for hazardous materials
containers in the supply room Provide storage for hazardous wastes in a
covered outdoor, water sealed concrete contami nant. Design the containnent to
hold a spill equal to the largest container plus 10 percent and the waste
containers. Provide a fence and signs stating "Hazardous Waste Storage."

8.2.8 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.

8.3 Anti - Submarine Warfare Operations Center (ASWOC)

8.3.1 Function. The ASWOC buil di ng houses the Navy Command and Contro

Systens (NCCS) which provide the anti-submarine warfare (ASW sector commander
with the facilities and capabilities to plan and execute assigned nissions,
whi ch include ASW anti-surface warfare (ASUW, over the horizon targeting
(OTHT), maritinme surveillance, mning, search and rescue, drug enforcenent
operations, special projects, power projection, battle group/anphibious task
force/ convoy support, and flight crew training. ASWX s operate across the
entire threat environment from peacetime surveillance through low intensity
conflict/regi onal contingency operations to general war.

8.3.2 Locati on. Locate the ASWOC buil di ng adj acent to the Nava

Oceanogr aphy Command ( NAVOCEANCOM) and Speci al | nformation Command ( SPI NTCOM
activities and as close as possible to the patrol squadron hangar. Locate
within 1,000 feet of a suitable site for a ANV SMQ 11 ant enna.

8.3.3 Architectural and Structural Requirenents. See Facility Plate
141-42 (Sheets 1 through 7 of 7). Provide the foll ow ng:

a) A one- or two-story building.

b) Bl ast hardened construction. Refer to NAVFAC P-397, Structures
to Resist the Effects of Accidental Explosions; DM 2.08, Blast Resistant
Structures; and M L- HDBK-1013/ 1.
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Pl unmbi ng Requirenments: G P.M Type
Wat er; Single-Story Two- St ory
Col d 65 65
Hot
Recovery Rate (100 Degs. Rise) 45 60
Storage Gal 100 65

Fire Protection Requirenents
Not | ncl uded

Heating Requirenents (BTU HR x 1000):
(I'nside Design Tenperature = 72 Degs. F)

Qut si de Design Tenperature -5 Degs. F 485 650
+5 Degs. F 420 570
-15 Degs. F 360 485
-25 Degs. F 300 400

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design Conditions;
Cool i ng Load 825 1015

Heat rejected to conditioned spaces by energized test.
Equi pment & parts under repair not included.

El ectrical Requirenents (KVA):

Li ghts;
Connect ed Load 64.0 74.0
Esti mat ed Dermand 52.0 59.0
Power ;
Connect ed Load 289.0 245.0
Esti mat ed Dermand 191.0 196.0
Ai r Condi tioning;
Connect ed Load 302.0 372.0
Esti mat ed Dermand 242.0 298.0
Tot al ;
Connect ed Load 605. 0 691.0
Esti mat ed Denmand 485. 0 553.0
Emergency Generator (KW (Two Required) 600. 0 Ea. 600. 0 Ea.
Areas (SF):
G oss area including mechani cal
equi prent room 21,275 23,644

Ceneral Notes:
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c) RF shielding throughout the facility. Refer to M L-HDBK-1195
and NAVFAC | nstruction 11010.44. Shielding requirenents shall be confirned by
NESSEC.

d) High altitude el ectromagnetic pul se (HEMP) hardening for the
rectangul ar area bounded by Analysis, Intelligence Oficer, ASWC Support
Conmuni cati ons (ASCOWM), automatic data processing (ADP), and the UPS room
Use stainless steel for 100 dB protection. Refer to DM12.02, High Altitude
El ectromagnetic Pul se Protection for G ound-Based Facilities.

e) Built-in furnishings including counters, benches, service
wi ndows, and storage racks.

f) Passage corridors a minimumof 5 feet, 6 inches wi de and cl ear
of obstructions.

g) Renovable, nodul ar, access flooring in the operations control
m ssion control and eval uation, ADP and analysis roons with 18 inches of
cl earance provi ded between the floor panels and subfloor to accomodate wiring
and insul ated piping. Refer to par. 2.3.5.2.

h) Hydraulic passenger elevator with renovabl e protective paddi ng
for transporting equi pnent (two-story facility only). Refer to NAVFAC DM 3. 09
El evators, Escalators, Dunbwaiters, Access Lifts, and Pneumatic Tube Systens,
and par. 2.4.9.9.

i) Access/exit stairs.

j) Facility and restroom areas readily accessi ble by the physically
handi capped.

8.3.3.1 W ndows. Do not use wi ndows unl ess specifically requested for
admi ni stration areas.

8.3.4 Mechani cal Requirenments. Design a thernostatically controlled
heating and air conditioning systemto neet the criteria in pars. 2.4 and
8.3.4.1.

8.3.4.1 Ventilation. Provide ventilation for UPS and battery roons in
accordance with par. 2.4. Provide ozone renoval for analysis room by
ventilation to atnopsphere.

8.3.5 El ectrical Requirenents

8.3.5.1 Uni nterrupted Power Supply (UPS). Provide non-redundant UPS in
accordance with par. 2.5.8. Use anticipated load to determine the size of the
UPS.

151



M L- HDBK- 1024/ 1

8.3.5.2 Energency Electrical Power. Provide two 600 kW energency generators
(primary and backup) with automatic starting and switching capability as
described in par. 2.5.7. Provide energency power to the follow ng:

a) Loads as required by NFPA-101

b) Electronic equipnment in the operations control, nission
eval uation and control, ADP, analysis, and comunications roomns.

c) Building nmechanical systens supporting electronic equipnent.

d) Exterior security lighting and security systens.

8.3.6 Security. ASWOCs are normally located within restricted areas which
meet the minimum security nmeasures for external security. |If the facility is

located within a restricted area of a |lower level of security or is |ocated
renote and outside of an established restricted area, provide additiona
measures to neet the mninmum security requirements for the |level of security
assigned to the facility. The level of security and the designer's
responsibility for particular security elements shall be designated in the

| DSEP. Refer to par. 2.6. Provide the foll ow ng:

a) Secured access restrictors in HVAC ducting.
b) C assified material nulching machine.

c) External and internal surveillance television canmeras and

nonitors.
d) Electronic cipher door |ocks at entry doors.
8.3.7 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.
8.4 Air Cargo Term na
8.4.1 Function. The air cargo term nal houses equi pment and personnel for

handl i ng and novenment of material including, but not linmted to, receipt of
packages, control docunentation, palletization, holding for shipnent, aircraft
| oadi ng and unl oadi ng, package sorting, and |oading on trucks. Air cargo
term nal s, to the maxi num degree feasible, are mechani zed and, where
justified, autonmted, and conputer controll ed.

8.4.2 Location. Locate the air cargo terminal as a stand-alone facility
or conbined with the air passenger terminal on the apron line in reasonable

proximty to the air operations building. Refer to ML-HDBK-1021/1 and par

2.2.6.
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8.4.3 Architectural and Structural Requirenents. The facilities are
designated as snmall or nediunilarge buildings. See Facility Plate 141-12
(Sheets 1 through 5 of 5). Provide the follow ng:

a) Forklift charging stations.
b) Ball bearing pallet platformin nmedium|arge buil ding.

c) Cear ceiling height of 16 feet in cargo handling area with
over head doors open.

d) Dust pickup, conveying, and collection systemin carpentry shop
e) Weighing scales.

f) Overhead hoist (capacity determ ned by user).

g) Conpressed air system (capacity determ ned by user).

h) Built-in furnishings including counters, benches, and storage
racks.

i) Adnministration and personnel spaces with one-hour fire
separation from cargo/ work areas.

j) Facility and restroom areas readily accessi ble by the physically
handi capped.

k) Additional area to accommpdate storage of mal functioning
equi prent .

8.4.3.1 Structure. Design roof fram ng systemto support suspended
equi prent and over head hoi st.

8.4.3.2 Wre Mesh Partitions. Construct wire mesh partitions with doors for
security cage. Refer to NFGS-10605, Wre Mesh Partitions.

8.4.3.3 Interior Doors. Provide insulated doors between personnel spaces
and cargo handling areas.

8.4.3.4 Overhead Doors. Provide electrically operated overhead doors.

8.4.3.5 Pre- engi neered Buildings. Consider using a pre-engineered netal
buil ding. Refer to NFGS-13121, Pre-engineered Metal Buildings (Rigid Frane).

8.4.4 Mechani cal Requirenents
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Air Cargo Term na

Pl unmbi ng Requirenments: G P.M Smal | Medi unmi Lar ge
Wat er ;
Col d 38 60
Hot
Recovery Rate (100 Degs. Rise) 18 32
Storage (Gal) 60 100

Fire Protection Requirenents
Not | ncl uded

Heati ng Requirenents (MBH)
(I'nside Design Tenperature = 70 Degs. F)

Qut si de Design Tenperature -5 Degs. F 290 1915
+5 Degs. F 240 1600
-15 Degs. F 195 1290
-25 Degs. F 150 970

Air Conditioning Requirenents (MBH)
Based on 91 ? D.B. 76 ? WB. CQutside Design Conditions;
Cool i ng Load 36 175
Based on 91 Degs. D.B. 76 Degs. WB. CQutside Design Conditions;
Heat rejected to conditioned spaces by energized test.

Equi pment & parts under repair not included.

El ectrical Requirenents (KW:

Li ghts;
Connect ed Load 7.0 48.0
Esti mat ed Dermand 6.0 38.0
Power ;
Connect ed Load 5.0 26.0
Esti mat ed Dermand 3.0 21.0
Ai r Conditioning;
Connect ed Load 11.0 66. 0
Esti mat ed Dermand 9.0 53.0
Tot al
Connect ed Load 22.0 140.0
Esti mat ed Dermand 18.0 112.0
Enmer gency Cener at or 25.0 75.0
Areas (SF):
Gross area including mechanica
equi prent room 7,860 52,632

General Notes:
Size of Facility Required is Determ ned By Throughput Per NAVFAC P- 80.
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8.4.4.1 Heating. Provide heating in accordance with par. 2.4. Design
heating systemfor a minimuminfiltration rate of two air changes per hour in
cargo handling area. This rate depends on the installation of insulation
seal s on the overhead doors. Ensure the tenperature of the cargo handling
areas is thernostatically controlled for a m nimum of 55 degrees F with the
doors closed and 50 degrees F with the doors open

8.4.4.2 Ventilation. Provide ventilation in accordance with par. 2.4.
Provi de roof-nounted ventilation fans for the cargo handling area.

8.4.4.3 Sawdust Collection and Control. Provide dust pickup, conveying, and
col l ection systemfor carpenters shop. Refer to Title 29, CFR Part 1910. 265,
Sawmi | | s and I ndustrial Ventilation: A Manual of Recommended Practice.

8.4.4.4 Fire Protection. Provide fire protection for the carpenter's shop
in accordance with NFPA 664, Prevention of Fires and Expl osions in Wod
Processi ng and Wodworking Facilities.

8.4.5 El ectrical Requirenents

8.4.5.1 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described in par. 2.5.7.
Provi de emergency power to the foll ow ng:

a) Loads required by NFPA 101.

b) Exterior security lighting.

8.4.6 Lighting. Design lighting in accordance with par. 2.5.6. Provide
hi gh- pressure sodi um vapor lighting in cargo/work areas.

8.4.7 Security. Air cargo terminals are normally |ocated within
restricted areas which nmeet the m ni num security measures for externa
security. If the facility is located within a restricted area of a | ower

| evel of security or is |ocated renote and outside of an established
restricted area, provide additional neasures to neet mnimmsecurity

requi rements for the level of security assigned to the facility. The |evel of
security and the designer's responsibility for particular security elenents
will be designated in the |DSEP. Refer to par. 2.6.

8.4.8 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.

8.5 Air Passenger Termina

8.5.1 Function. The air passenger term nal houses equi pment and personne

for processing authorized air passengers and their baggage and for handling
i ncidental freight including unpalletized general cargo.
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8.5.2 Location. Locate the air passenger term nal on the apron line as a
stand-al one facility or conbined with the air operations building or the air
cargo building. Wen not conbined with air operations building, |ocate in
reasonable proximty to the air operations building. Refer to par. 2.2.6 and
M L- HDBK- 1021/ 1.

8.5.3 Architectural and Structural Requirenents. See Facility Plate
141-11 (Sheets 1 through 3 of 3). Provide the foll ow ng:

a) Baggage conveyors for baggage check-in and clai mareas.
b) Security vault accessed fromreserved waiting | ounge.

c) Kitchenette accessed fromreserved waiting | ounge.

d) Pay tel ephone stations and concession areas.

e) Passenger security screening and baggage x-ray equi pment.
f) A separate holding area for security cleared passengers.

g) Built-in furnishings including information and check-in
counters.

h) Space for infant changing area in nmen's and wonmen's restroons.

i) Interior |layout and design to provide quiet and active waiting
ar eas.

j) Storefront type wi ndows and doors at terminal main entrances.
k) Public address and passenger pagi ng system

) Facility and restroom areas readily accessible by the physically
handi capped.

8.5.3.1 Wre Mesh Partitions. Construct wire mesh partition with door for
detention area. Refer to NFGS-10605.

8.5.3.2 Ceilings. Consider an architecturally exposed structural ceiling.

8.5.3.3 Overhead Doors. Provide electrically operated overhead doors.

8.5.3.4 Wndows. Provide insulated glazing for noise reduction. Refer to
par. 2.3.10.

8.5.3.5 Pre- engi neered Buildings. Consider using a pre-engineered netal
buil ding. Refer to NFGS-13121
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Air Passenger Term nal

Pl unmbi ng Requirenments: G P.M

Wat er ;
Col d 80

Hot
Recovery Rate (100 Degs. Rise) 42
Storage (Gal) 100

Fire Protection Requirenents
Not | ncl uded

Heating Requirenents (BTU HR x 1000):

(I nside Design Tenperature = 72 Degs. F)

Qut si de Design Tenperature -5 Degs. F 400
+5 Degs. F 350
+15 Degs. F 300
+25 Degs. F 250

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design
Condi tions; Cooling Load 550

Heat rejected to conditioned spaces by energized test.
Equi pment & parts under repair not included.

El ectrical Requirenents (KVA):

Li ghts;
Connect ed Load 9.
Esti mat ed Denmand 7.
Power ;
Connect ed Load 16.
Esti mat ed Denmand 13.

Air Conditioning;

Connect ed Load 202.

Estimat ed Dermand 162.
Tot al ;
Connect ed Load 227.
Esti mat ed Dermand 182.
Areas (SF):
Gross area including mechani cal
equi pment room 10, 400

Air Passenger Terminal Facility = 11/92 = 141-11
Desi gn Notes * *
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8.5.4 El ectrical Requirenents

8.5.4.1 Energency Electrical Power. Enmergency generator is not required.

8.5.5 Security. Air passenger ternminals are normally located within
restricted areas which neet the mininumsecurity neasures for externa
security. If the facility is located within a restricted area of a | ower

| evel of security or is |located renpte and outside of an established
restricted area, provide additional neasures to neet the m nimum security
requirements for the I evel of security assigned to the facility. The |evel of
security and the designer's responsibility for particular security elenents
will be designated in the IDSEP. Refer to par. 2.6.

8.5.6 Additional Design Criteria. Refer to Section 2 for facility design
requi renments not addressed above.

8.6 Aircraft Fire and Rescue Station and Conbi ned Structural/Aircraft
Fire and Rescue Station

8.6.1 Function. Fire and rescue stations provide housing for firefighting
and rescue equi pnment and personnel

8.6.2 Location. Locate as close as possible to the centroid of runway
operations to minimze travel time to probable rescue sites and other areas
such as aprons, hardstands, and hangars where aircraft fires nmay occur. Refer
to par. 2.2.6 and M L-HDBK-1021/1. Ready access fromthe aircraft fire and
rescue station to all parts of the installation is necessary to pernit

assi stance by fire/rescue vehicles when needed to control structural fires.
Where the aircraft fire and rescue station is combined with the structura
fire station, provide the latter with unobstructed access to all parts of the
installation keeping intersections with other vehicular or pedestrian arteries
to a mnimum

8.6.3 Architectural and Structural Requirenents. Fire and rescue

equi pnment housed in the station vary with the mission of the installation and
depend on the gross weight of the aircraft supported. The facilities are
divided into Class A and Class B for size distinction and are provided in a
one-story structure. The nunmber of fire apparatus stalls is determ ned
locally and may include fire trucks and crash rescue equi pment. Expansion of
the apparatus area (crash rescue) for storage of aircraft lifting slings may
be required. The ampunt of storage required is based on the size, type, and
nunber of slings for the aircraft supported, and the |ocal or regional rescue
m ssion assignnment. See Facility Plate 141-20 (Sheets 1 through 4 of 4) and
Facility Plate 141-25 (Sheets 1 through 3 of 3). Provide the foll ow ng:

a) Ceiling height in the apparatus area, unobstructed, with the
doors open: the greater of 16 feet or 7 feet above the tallest vehicle.
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Aircraft Fire And Rescue Station Type

Pl unmbi ng Requirements (GPM: Class A Class B
Wat er ;
Col d 67 67
Hot
Recovery Rate (100 Degs. Rise) 37 37
Storage (Gal) 120 120

Fire Protection Requirenents
Not | ncl uded

Heating Requirenments (BTU H x 1000):
I nsi de Design Tenperature:-Personnel Support Area=72 Degs. F
- Aparatus Area(s)=55 Degs. F

Qut si de Design Tenperature -5 Degs. F 242 295
+5 Degs. F 204 249
+15 Degs. F 167 203
+25 Degs. F 129 158

Air Conditioning Requirenents (BTU H x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design Conditions;
Cool i ng Load 175 195

Heat rejected to conditioned spaces by energi zed test.
Equi prent & parts under repair not included.

El ectrical Requirenents (KVA):

Li ghts;
Connect ed Load 31.8 35.7
Esti mat ed Dermand 11.1 12.5
Power ;
Connect ed Load 15. 7 17.6
Esti mat ed Demand 5.5 6.2
Ai r Conditioning;
Connected Load 83.8 94.1
Esti mated Denmand 29.3 32.9
Tot al
Connect ed Load 131.3 147. 4
Esti mat ed Dermand 45.9 51.6
Emergency Generator (KW: 20.0 20.0
Areas (SF):
Gross area including nmechanica
equi pment room 11, 660 13, 140

General Notes:
Apparatus stall depth is based on a vehicle length of 36 feet.
Increase the stall depth for |onger vehicles.
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Conbi ned Structural/Aircraft

Fire and Rescue Station

Pl unmbi ng Requirements (GPM:

Wat er ;
Col d 80

Hot
Recovery Rate (100 Degs. Rise) 46
Storage (Gal) 140

Fire Protection Requirenents
Not | ncl uded

Heating Requirenents (BTU HR x 1000):
I nsi de Design Tenperature:-Personnel Support Area=72 Degs. F
- Apar atus Area(s)=55 Degs. F

Qut si de Design Tenperature -5 Degs. F 510
+5 Degs. F 430
+15 Degs. F 350
+25 Degs. F 270

Air Conditioning Requirenents (BTU HR x 1000):
Based on 91 Degs. D.B. 76 Degs. WB. Cutside Design
Condi tions; Cooling Load 327

Heat rejected to conditioned spaces by energized test.
Equi pment & parts under repair not included.

El ectrical Requirenents (KVA):

Li ghts;
Connect ed Load 67.6
Esti mat ed Dermand 23.7
Power ;
Connect ed Load 36.6
Esti mat ed Dermand 12.8
Ai r Condi tioning;
Connect ed Load 195.4
Esti mated Denmand 68. 4
Tot al
Connect ed Load 299.6
Esti mated Denmand 104.9
Emer gency Generator (KW: 30.0
Areas (SF):
Gross area including nmechanica
equi pment room 22,585

General Notes:
Apparatus stall depth is based on a vehicle length of 36 feet.
Increase the stall depth for |onger vehicles.
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b) Corridors a minimmof 5 feet wide and clear of obstructions.

c) Storage for firefighting gear equal to 4 square feet per fire
fighter.

d) A one-ton capacity, electrically controlled hoist. Provide
hoist rails to pernmit one hoist to service vehicle bays.

e) Door guards to protect door janmbs from vehicle damage.

f) An overhead storage tank for aqueous film form ng foam (AFFF).
Provi de storage capacity equal to twi ce assigned AFFF capacity of vehicles.

g) Space for hose drying (when required).
h) Space for refilling breathing air apparatus.

i) Adnministrative and bunk areas with one-hour fire separation from
t he apparatus area.

j) The alarm and nechanical roonms with 2-hour fire separation from
ot her areas.

k) Facility areas serving non-firefighting personnel readily
accessi bl e by the physically handi capped.

8.6.3.1 Interior Walls. Provide the follow ng:

a) Inpervious and sufficiently snmooth walls in apparatus area for
easy cl eani ng.

b) Denountable partitions for space separation in bunk roons.

c) A folding partition between dining area and dayroom
8.6.3.2 Fl oors. Design apparatus area floor in accordance with NAVFAC
DM 5.04 for the critical wheel |oad of the apparatus to be housed. Sl ope
floor toward trench drains and overhead doors. Seal concrete floor in
apparatus area.

8.6.3.3 Interior Doors. Provide insulated doors between personnel spaces
and apparatus areas.

8.6.3.4 Overhead Doors. Provide electrically operated doors in apparatus
area. Provide manually operated doors in maintenance shop and storage roomns.

8.6.4 Mechani cal Requirenents

8.6.4.1 Heating. Provide heating in accordance with par. 2.4.
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a) Design heating systemfor an infiltration rate of two air
changes per hour in apparatus area. This rate depends on the installation of
i nsul ation seals on the overhead doors. Ensure the tenperature of the
apparatus areas is thernostatically controlled for a mninumof 55 degrees F

b) Provide a switch activated by opening the overhead doors to
override the space thernpstat to stop the heating equi prment in the apparatus
area. Provide a mnimmtenperature thernostat field set at 34 degrees F to
override the heating deactivation switch during door-open periods of
subfreezing anbi ent tenperatures. After the doors are closed, the space
t hernostat shoul d resune control. Design for heating systens recovery tinme of
30 mnutes after the doors are closed.

8.6.4.2 Ventilation. Provide roof-nmounted ventilation fans for the
apparatus areas. Provide direct connections for outdoor discharge of exhaust
in areas where vehicle idling is anticipated.

8.6.4.3 Pl unbi ng. Provide hose connections in the apparatus areas for
refilling vehicle water tanks. Provide trench drains with sufficient laterals
for aeration and easy clean out of oil and other residue.

8.6.5 El ectrical Requirenents

8.6.5.1 Energency Electrical Power. Provide an emergency generator with
automatic starting and switching capability as described in par. 2.5.7.
Provi de emergency power to the follow ng:

a) Loads required by NFPA-101.
b) Exterior security lighting.
c) Station fire alarm

8.6.6 Pavenent. Design access pavement, ready apron, and cleanup apron in
accordance wi th NAVFAC DM 5.04 and M L- HDBK-1021/2, General Concepts for
Airfield Pavenent Design, for the critical wheel |oad of the apparatus to be
housed at the station. Provide reinforced concrete ready apron and cl eanup
apron. Provide continuous access pavement to the roadway/taxiway system

Sl ope cl eanup apron to drain into wash-down runoff collection system

8.6.7 Drai nage. Provide site drainage in accordance with par. 2.2.4.
Separate the collection systemfor trench drains and cl eanup apron fromthe
site drai nage system Treat runoff collected fromcleanup apron and trench
drains in accordance with M L-HDBK-1005/9, Industrial and O |y Wastewater
Cont r ol
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8.6.8 Security. Aircraft fire and rescue stations are normally | ocated
within the airfield security area. Provide the mnimmsecurity measures for
poi nts of ingress and egress conpatible with the |level of security in which
the facility is located. Refer to par. 2.6.

8.6.9 Additional Design Criteria. Refer to Section 2 for facility design
requi rements not addressed above.
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NFPA 78 Li ghtning Protection Code

NFPA 80 Fire Doors and W ndows

NFPA 101 Life Safety Code

NFPA 232 Protection of Records
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(Unl ess otherw se indicated, copies are available fromthe MG aw H || Book
Conpany, 1221 Avenue of the Americas, New York, NY 10020.)
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(Unl ess otherw se indicated, copies are available from ATBCB, 5th Fl oor, Room
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GLOSSARY
AC. Advisory circul ar.
ACDS. Advanced conbat direction system
ADP. Automated data processing.
A-E. Architectural -engi neer.
AFFE. Aqueous filmform ng foam
ARSR. Air route surveill ance radar.

ASCOMM  ASWOC support communi cations.

ASHRAE. American Society of Heating, Refrigerating,
Engi neers.

ASR. Airport surveillance radar.

ASTM  Anerican Society for Testing and Materials.
ASUW Anti-surface warfare.

ASW Anti-submarine warfare.

ASWOC. Anti-submarine warfare operations center.
ATC. Air traffic control.

ATCRBS. Air traffic control radar beacon system
BEAP. Base Exterior Architecture Plan.

BESEP. Base El ectronic Systens Engi neering Plan.
CCTV. Closed circuit television.

CFR. Code of Federal Regul ations.

CNO.  Chief of Naval Operations.

and Air Conditioning

COWNI SCOM  Commander, Naval |nvestigative Service Conmand.

DCS. Defense Conmunications System

DIA. Defense Intelligence Agency.
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DI SA. Defense Informational Systens Agency.
Di stance neasuring equi prment.
Depart ment of Defense.
El ect romagnetic radi ation.

Engi neering report.

El ectroni c sensor system

ERREEBER

Federal Aviation Adm nistration.
EASFAC. Fleet area control and surveillance facilities.
GCA. Gound controll ed approach.

HEMP. High altitude el ectromagnetic pul se.

IDS. Intrusion detection systemns.

IDSEP. Intrusion detection systens engi neering plan.
LFR.  Instrument flight rules.

LLS. Instrument |anding system

JCF. Joint control facility.

MLCON. Mlitary construction.

M.S. Mcrowave | anding system

MIRACON. M litary term nal radar.

NAALS. Air navigation aids and | andi ng systens.
NAVAI DS. Navi gation aids.

NAVAI RSYSCOM  Naval Air Systens Conmand.
NAVFACENGCOM  Naval Facilities Engineering Conmand.
NAVOCEANCOM  Naval GCceanography Conmand.

NAVOCEANO  Naval GCceanographic Ofice |I.C.

NCCS. Navy command and control systens.
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NESSEC. Naval Electronics Systems Security Engineering Center.
NFPA. National Fire Protection Association.
NI SE- EAST. Naval -in-Servi ce Engi neering, East Coast Division, Charleston, SC

NILSE WEST. Naval Command, Control, and Ocean Surveill ance Center |n-Service
Engi neeri ng, West Detachment, Vallejo, CA.

NTDS. Navy tactical data system
OClP. Operational capability inprovenment request.

OPNAV. QOperations Navy.

OTHT. Over the horizon targeting.

PALS. Precision approach | andi ng system
PAR. Precision approach radar.

POV. Privately owned vehicle.

RASS. Range airspace surveillance sites.
RATCF. Radar air traffic control facility.
RE. Radio frequency.

RCOC. Range operations center.
SPAWARSYSCOM  Space and Naval Warfare Systems Conmand.
SPI NTCOM  Speci al Information Conmmand.
TACAN. Tactical air navigation.

UHF. U tra high frequency.

UL. Underwriters Laboratories, Inc.

UPS. Uninterrupted power supply.

VER. Visual flight rules.

VHE. Very high frequency.

VOR. Very high frequency omni-directional range.
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Very high frequency omi-directional

CUSTODI AN

NAVY -

YD2

186

range/tacti cal

air navigation.

PREPARI NG ACTIVITY
NAVY - YD2

PROJIECT NO.
FACR- 1086



	UFC 4-141-10N Design: Aviation Operation and Support Facilities
	FOREWORD
	CONTENTS
	CHAPTER 1
	MIL-HDBK-1024/1
	ABSTRACT
	FOREWORD
	CONTENTS
	Section 1: INTRODUCTION
	Section 2: GENERAL DESIGN CRITERIA
	Section 3: AIR NAVIGATION AIDS/AIRCRAFT LANDING SYSTEMS
	Section 4: AIR SURVEILLANCE RADAR SYSTEMS
	Section 5: COMMUNICATIONS FACILITIES
	Section 6: AIR TRAFFIC CONTROL FACILITIES
	Section 7: METEOROLOGICAL FACILITIES
	Section 8: SPECIAL SUPPORT FACILITIES
	REFERENCES
	GLOSSARY





