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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:

¢ 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.
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UNIFIED FACILITIES CRITERIA (UFC)
REVISION SUMMARY SHEET

Document: UFC 3-260-01
Superseding: UFC 3-260-01, dated 1 November 2001

Description of Changes: This update to UFC 3-260-01:

Updates and adds references to associated design manuals and publications with related
standards and criteria

Clarifies: the application of criteria to airfields and facilities constructed under previous standards;
the aircraft wheel load design requirements for drainage structures in shoulder areas and the
graded area of clear zones; pavement types and surface smoothness criteria near arresting system
cables; information on limited use helipads

Adds: a requirement to file FAA Form 7460-2 for project completion; a requirement for USAF
activities to develop a construction phasing plan for all projects; new aircraft mission-design series
to runway classification by aircraft type; new Air Force aircraft arresting systems; information on
siting criteria for fire hydrants when required adjacent to aprons; an allowance for service roads
controlled by ATC within the graded area of clear zone; specific wheel load requirements for the
paved portion of runway overruns and shoulder areas; Service-specific AICUZ guidelines; a new
Navy and Marine Corps requirement for transverse slope requirements near aircraft arresting
system cables; criteria for runway and taxiway intersection fillets; new tables and figures;
information on Navy/Marine Corps exemptions from waivers

Revises criteria for: longitudinal grades of runway and shoulders; transverse grade of runway,
paved shoulder, unpaved shoulder, and area to be graded; runway lateral clearance zones;
mandatory frangibility zone; rate of longitudinal grade change per 30 meters for fixed-wing
taxiways; grade of area between taxiway shoulder and taxiway clearance line on fixed-wing
taxiways; taxiway intersections; paved shoulders on USAF runways with a paved surface wider
than the minimum needed for the mission; fixed-wing aprons; warm-up pads; siting warm-up pads,
other aprons, hot cargo spots, and taxiways to these facilities; siting access roads and parking
areas for access roads; siting compass calibration pads; siting of hazardous cargo pads; hangar
access aprons; landing zones; rotary-wing landing lanes; aircraft clearances inside hangars; waiver
processing procedures; compatible use zones; jet blast requirements and blast resistant pavement;
Air Force tie-downs and static ground; Air Force airfield support facilities; airfield construction
projects; establishing the building restriction line at USAF bases

Revises: Navy/Marine Corps aircraft dimensions

Reasons for Changes:

Response to AFSAS Mishap ID 305221, F-15C, Class A, Landing Mishap, Final Evaluation,
20020903FTFA315A, Recommendations 3 & 4

Response to HQ ACC/A70I request that grade allowances be aligned with FAA criteria
Response to COE recommendations based on current construction techniques

Response to C-32A Class A Mishap, 20060601, Recommendation 7

Response to NAVFAC ECO recommendations

Response to AFSAS mishap ID 305955, F-15E, Class C, 05022003001C, Recommendation 5.1
Improvement to readability of figures and addition of information via new tables and figures

Impact: There are negligible cost impacts; however, these benefits should be realized:

Increased aircraft safety during runway construction projects

Reduced costs for providing paved shoulders on runways wider than 46 meters
Reduced costs for grading runway shoulders

Improved waiver processing guidelines
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Non-Unification Issues: Due to differences in mission, aircraft, tactics, mishap potential and mishap
rates for specific aircraft, not all criteria within this UFC are unified. The primary elements of criteria that
are not unified are clear zone and accident potential zone (APZ) shapes and sizes, separation distances
between runways and taxiways, and size and implementation dates for certain protected air space
elements. Maintaining these differences allows the Services to avoid costs associated with non-mission-
driven changes in airfield configuration and mapping, and acquisition of real property or avigation
easements.

e Planning: The processes vary among the Services due to differing organizational structures and
are delineated in separate Service-specific directives.

e Clear zone and APZ shapes and sizes: These areas are different for each Service and class of
runway because they are based on the types of aircraft that use the runways and Service-specific
accident potential.

e Distances between fixed and rotary wing runways: The distance is greater for Air Force and
Navy/Marine Corps runways due to the frequency of operations by high-performance aircratft.

e Increased width of landing lanes for Navy/Marine Corps: The width is increased to prevent rotor
wash damage to landing lane shoulders and subsequent potential foreign object damage (FOD)
from large rotary wing aircraft.

e Lesser width of Class A taxiways on Navy/Marine Corps: No new Navy/Marine Corps Class A
facilities have been constructed since World War Il. The Navy will unify their criteria but must defer
until the next UFC update to allow for a thorough evaluation.

¢ No Navy/Marine Corps requirement for paved shoulders on Class A taxiways: Same rationale as
for the width of Class A taxiways above.

¢ Reduced site distance for Air Force taxiways: Enables the Army and Navy/Marine Corps to operate
with uncontrolled taxiways.

e Increased clearance from taxiway centerlines to fixed or mobile obstacles: The Air Force routinely
operates C-5 aircraft on all Air Force airfields. Use of the reduced clearances slows taxi speeds
and hinders expedient operations.

e Reduced distance between taxiway and parallel taxiway centerlines on Army airfields: The Army
does not routinely simultaneously operate numerous wide-body aircraft on a single airfield.

o Different Air Force and Navy/Marine Corps intersection geometry: The differences are in the
methods for widening the pavement prior to intersections.

e Tow way width differences: The Navy/Marine Corps base tow way width on three general aircraft
types; the Air Force and Army base tow way width on mission aircraft.

e Clearance from tow way centerline to fixed or mobile obstacles: The Navy/Marine Corps require
distance be based on tow way type; the Air Force and Army require clearance be based on mission
aircraft.

e Vertical clearance from tow way pavement surface to fixed or mobile obstacles: The Navy/Marine
Corps require distance be based on tow way type; the Air Force and Army require clearance be
based on mission aircraft.

o Differences in apron spacing for parking aircraft: The Navy/Marine Corps apron spacing
requirements are developed for each aircraft in the inventory. Air Force and Army requirements are
based on aircraft wingspan.

o Differences in Air Force and Army apron clearance distance: The Army requires a 38-meter (125-
foot) clearance distance for all Class B aircraft aprons. This distance is sufficient to accommodate
C-5 aircraft. The Air Force formerly used the same criteria but recently began basing the required
distance on the most demanding aircraft that uses the apron. This is because all aprons will not
accommodate C-5 aircraft.

o Differences in apron layout for rotary wing aircraft: Formerly, Air Force and Army rotary wing criteria
were slightly different. The Air Force has adopted Army rotary wing criteria as optional and will
standardize these criteria in the next revision of AFH 32-1084, Facility Requirements.
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CHAPTER 1
GENERAL REQUIREMENTS

1-1 PURPOSE OF THIS MANUAL. This manual provides standardized
airfield, heliport, and airspace criteria for the geometric layout, design, and construction
of runways, helipads, taxiways, aprons, and related permanent facilities to meet
sustained operations.

1-2 SCOPE. This manual prescribes dimensional and geometric layout criteria
for safe standards for airfields, landing zones, heliports and helipads, and related
permanent facilities, as well as the navigational airspace surrounding these facilities.
Criteria in this manual pertain to all Department of Defense (DOD) military facilities in
the United States, its territories, trusts, and possessions, and unless otherwise noted, to
DOD facilities overseas on which the United States has vested base rights. For DOD
facilities overseas; if a written agreement exists between the host nation and the DOD
that requires application of either North Atlantic Treaty Organization (NATO),
International Civil Aviation Organization (ICAO), or Federal Aviation Administration
(FAA) standards, those standards shall apply as stipulated within the agreement;
however, DOD proponents shall apply the criteria within this manual to the maximum
extent practicable. United States Air Force (USAF) bases within the European theater
may be authorized by Headquarters United States Forces in Europe (HQ USAFE) to
use NATO criteria. Tenant organizations on civil airports in the continental United States
(CONUS) will use these criteria to the extent practicable; otherwise, FAA criteria will
apply. Specifically, on airfield areas that are joint-use or with restrictions and clear
zones generated by joint-use areas, the FAA criteria contained in FAA Advisory Circular
(AC) 150/5300-13 is applicable. For areas where airfield surfaces are Air National
Guard (ANG) controlled, whether fee-owned or exclusive use leased, the criteria
contained in this manual are applicable. Procedures for pavement structural design and
pavement marking and lighting are beyond the scope of this manual.

1-2.1 Terminal Instrument Procedures (TERPS). In addition to a local TERPS
review, modifications to existing facilities, temporary construction, airfield surface
modifications, maintenance or construction requiring equipment on or near the airfield
flying environment, and construction of new facilities must be closely coordinated with
the Air Force major command (MAJCOM), US Army Aeronautical Services Agency
(USAASA) and United States Army Aeronautical Services Detachment, Europe
(USAASDE), and Naval Flight Information Group (NAVFIG) to determine the impact to
existing and planned instrument approach and departure procedures . The criteria in
this manual do not address instrument flight procedures. TERPS evaluations and
processes are described in Air Force instruction (AFI) 11-230, Air Force manual
(AFMAN) 11-226(1)/Army technical manual (TM) 95-226/Navy operations naval
instruction (OPNAVINST) 3722.16C. TERPS criteria shall be considered when
designing or modifying airfields and facilities on airfields that are used under instrument
flight rules (IFR).

1-2.2 Objects Affecting Navigable Airspace. Modifications to existing facilities
and construction of new facilities must consider navigable airspace and may require that

1
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an FAA Form 7460-1 and 7460-2 be filed with the administrator
(http://www.faa.gov/arp/ace/faaforms.htm). See Appendix B, Section 5, to determine
when the FAA Form 7460-1 must be filed. FAA Form 7460-2 is used to notify the FAA of
progress or abandonment, as requested, on the form. The FAA regional office routinely
includes this form with a determination when such information will be required. The
information is used for charting purposes, to change affected aeronautical procedures,
and to notify pilots of the location of the structure. Go to
http://www.faa.gov/library/forms/ for more information on these forms. The criteria for
determining obstructions to navigable airspace have been identified in this manual. The
designer must consult this manual during the design process to identify obstructions to
airspace and file FAA Form 7460-1 when required. Designers for USAF facilities will
coordinate with the airfield manager and safety officer before filing the form with the
FAA. For facilities outside the United States (US) and its trust territories, host nation
criteria apply off base. If the criteria in this manual are more stringent, this manual
should be used to the maximum extent practical.

1-2.3 Navigational Aids (NAVAIDS) and Lighting. NAVAIDS and airfield
lighting are integral parts of an airfield and must be considered in the planning and
design of airfields and heliports. NAVAID location, airfield lighting, and the grading
requirements of a NAVAID must be considered when locating and designing runways,
taxiways, aprons, and other airfield facilities. Table B16-1 in Appendix B, Section 16,
includes a list of design documents governing NAVAIDS and lighting and the agency
from which siting and design information can be obtained.

1-2.4 Vertical/Short Takeoff and Landing (V/STOL) Aircraft (V-22). At shore
establishments, the V-22 will be considered a fixed-wing aircraft, and the runway will be
planned according to critical field length. If operational requirements allow for reduced
loads and a vertical takeoff pad is desired, contact the appropriate agency aviation
office to obtain airfield safety waivers. CV-22 apron requirements are provided in
Section 6. Information on the V-22 (Osprey) aircraft may be obtained by contacting:

NAVFAC Atlantic Cl Eng COMNAVAIRSYSCOM

6506 Hampton Blvd OR 22145 Arnold Circle

Norfolk, VA 23508-1278 Building 404, Suite 101

Patuxent River, MD 20670-1541

1-3 REFERENCES. Appendix A contains a list of documents referenced in
this manual.
1-4 APPLICATION OF CRITERIA
1-4.1 Existing Facilities. The criteria in this manual are not intended to apply to

facilities located or constructed under previous standards. This includes cases where
runways may lack paved shoulders or other physical features because they were not
previously required or authorized. Existing airfield facilities need not be modified nor
upgraded to conform to the criteria in this manual if these facilities meet current mission
requirements. If a change in mission necessitates reconstruction, an upgrade to current
standards should be accomplished where practical. Once upgraded, facilities must be

2
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maintained at a level that will sustain compliance with current standards. USAF
personnel must identify the status of features and facilities on airfield maps as exempt
(because they were constructed under a previous, less stringent standard), as a
permissible deviation (authorized as a deviation to airfield criteria and sited
appropriately), or as a violation, with or without approved waiver. Building restriction
lines (BRL) encompass vertical facilities along the flight line that are exempt because
they were constructed under previous standards. For other items or features, annotate
the airfield map to identify the status of the facility or feature and the date of
construction or waiver number. See Appendix B, Section 18, for the guidelines used to
establish the BRL.

1-4.2 Modification of Existing Facilities. When existing airfield facilities are
modified, construction must conform to the criteria established in this manual unless the
criteria is waived in accordance with paragraph 1-8. Modified portions of facilities must
be maintained at a level that will sustain compliance with the current standards.
Exception: For the USAF, parallel taxiways constructed less than 305 meters (m)
(1,000 feet (ft)) from the runway centerline may be resurfaced or extended without a
waiver if the extension is less than 50 percent of the total taxiway length and the
location does not impact TERPS criteria.

1-4.3 New Construction. The criteria established in this manual apply to all
new facilities. All new construction will comply with the criteria established in this manual
unless the appropriate waivers are obtained as outlined in Appendix B, Section 1. For
the USAF, new facilities within the appropriate category code may be constructed
without a waiver if they are behind and beneath the boundaries of the BRL (see
Appendix B, Section 18). All site plans for new facilities that will be sited within this area
should clearly delineate the limits (including elevation) of the BRL and the relationship to
the proposed facility. New facilities must be maintained at a level that will sustain
compliance with the current standards.

1-4.4 Metric Application. Geometric design criteria established in this manual
are expressed in Sl units (metric). These metric values are based on aircraft-specific
requirements rather than direct conversion and rounding. This results in apparent
inconsistencies between metric and inch-pound (English) dimensions. For example,
150-ft-wide runways are shown as 46 m, and 150-ft-wide aircraft wash racks are shown
as 45 m. Runways need the extra meter in width for aircraft operational purposes; wash
racks do not. S| dimensions apply to new airfield facilities, and where practical, to
modification of existing airfield facilities, unless waived in accordance with

paragraph 1-8. Inch-pound measurements are included in the tables and figures in this
manual only to permit reference to the previous standards. To avoid changes to existing
airfield obstruction maps and compromises to flight safety, airfield and heliport
imaginary surfaces and safe wingtip clearance dimensions are shown as a direct
conversion from inch-pound to Sl units.

1-4.5 Military Activities on Civil Owned Airfields. Air Force, Air Force
Reserve Command (AFRC), and ANG installations on municipal airports or
FAA-controlled airfields must apply FAA criteria to facilities such as runways and
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taxiways that are jointly used by civilian and military aircraft. Facilities that are for
military use only, such as aircraft parking aprons, must apply Air Force/DOD criteria.

1-4.6 USAFE Installations. HQ USAFE Instruction (USAFEI) 32-1007 provides
guidance for when NATO criteria may be used in lieu of the standards provided in this
manual.

1-5 SERVICE REQUIREMENTS. When criteria differ among the various
Services, the criteria for the specific Service are noted. For the USAF, all work orders
processed for work within the airfield environment must be signed by the airfield
manager before work may proceed in accordance with paragraph 1-9, “USAF Work
Order Coordination and Authorization.”

1-6 THEATER OF OPERATIONS. Standards for theater-of-operations
facilities are contained in US Army field manual (FM) 5-430-00-2 and Section 7 of this
manual for C-17 and C-130 landing zones. The information in Section 7 supersedes the
information in the FM. As much as possible, the criteria from Section 7 will be applied to
the gravel runways currently in use at radar sites throughout Alaska. It is understood
that many of these runways were constructed in such a way that terrain constraints
allow traffic in only one direction, and that slope and obstacle clearances can be well
outside normal criteria. In these cases, appropriate permanent waivers will be applied
for and approved through the controlling Pacific Air Forces Vice Commander
(PACAF/CV) in accordance with the procedures outlined in Appendix B, Section 1. Any
new construction or modifications to these locations will meet the planning criteria in this
chapter. If this is not possible, the new construction or modifications must conform to
currently-waived criteria or have an approved waiver prior to the release of funds for the
project.

1-7 SECURITY CONSIDERATIONS FOR DESIGN. Regulatory requirements
for security of assets can have a significant impact on the planning and design of
airfields and heliports. The arms, ammunition, explosives, and electronic devices
associated with aircraft, as well as the aircraft themselves, require varying types and
levels of protection. Operational security of the airfield is also a consideration.

1-7.1 Integration of Security Measures. Protective features such as barriers,
fences, lighting, access control, intrusion detection, and assessment must be integrated
into the airfield planning and design process to minimize problems with aircraft
operations and safety requirements. This is discussed further in Chapter 2 and in unified
facilities criteria (UFC) 4-010-01. The protective measures should be included in the
design based on risk and threat analyses with an appropriate level of protection, or
should comply with security-related requirements.

1-7.2 Security-Related Requirements. Detailed discussion of security-related
requirements is beyond the scope of this manual. Designers should refer to these
applicable security regulations for planning and design guidance:

= AFI 31-101
= OPNAVINST 5530.14D
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= Army regulation (AR) 190-16
= Department of the Army pamphlet (DAPAM) 190-51
= UFC 4-020-01

1-8 WAIVERS TO CRITERIA. Each DOD Service component is responsible
for setting the administrative procedures necessary to process and grant formal
waivers. Waivers to the criteria contained in this manual will be processed in
accordance with Appendix B, Section 1. If a waiver affects instrument approach and
departure procedures as defined in TERPS

(AFMAN 11-226(1)/TM 95-226/OPNAVINST 3722.16C), the DOD Service component
processing the waiver must also coordinate its action with the applicable TERPS
approving authority.

1-9 USAF WORK ORDER COORDINATION AND AUTHORIZATION. All
work orders processed for work in the airfield environment must first be coordinated with
communications, civil engineering, safety, security forces, and TERPS, and then signed
by the airfield manager before work may proceed. The airfield manager (AM) and flight
safety must be notified no less than five working days prior to beginning
construction/work on the airfield. This does not apply to emergency repairs.

1-10 NEW RUNWAYS, EXTENDING EXISTING RUNWAYS, AND NOTICE OF
CONSTRUCTION. When a new runway is planned or an existing runway will be
extended, in addition to local permitting requirements, file FAA Form 7480-1 in
accordance with FAA Order 7400.2. Additionally, the FAA must be notified of all
construction that affects air navigation at DOD airfields and civil airports in the US and
its territories. FAA Form 7460-1 must be submitted to the FAA at least 30 days prior to
the start of construction, in accordance with Federal Aviation Regulations (FAR),

Part 77, subpart B. Airspace surface penetrations will be noted. Applications may be
obtained and are filed with the regional FAA office. For Army, ANG, and Army
Reserves, process the form in accordance with Chapter 8 of AR 95-2. For DOD facilities
overseas, similar requirements by the host country, NATO, or ICAO may be applicable.

1-11 CONSTRUCTION PHASING PLAN. A construction phasing plan, as
discussed in Appendix B, Section 14, must be included in the contract documents. This
is a mandatory requirement for USAF and Army installations whether work will be
accomplished by contract or in-house (see Appendix B, Section 14). Also see the
procedures for obtaining temporary waivers for construction in Appendix B, Section 1.

1-12 ZONING. Existing facilities should be modified, and new facilities should
be sited and constructed in a manner that will encourage local municipalities to adopt
land use plans and zoning regulations to protect the installation's flying mission. Land
uses compatible with flight operations are defined in DOD Instruction (DODI) 4165.57.

1-13 ASSOCIATED DESIGN MANUALS. The planning and design of airfields
and heliports is intricate and may require additional criteria, such as pavement design
and pavement marking, not addressed in this manual. Table 1-1 lists additional manuals
that the designer/planner may need to consult.

5



UFC 3-260-01
17 NOVEMBER 2008

Table 1-1. Associated Design Manuals

Associated Design Manuals

Pavement Design, General

Air Force UFC 3-260-02, Pavement Design for Airfields
Army UFC 3-260-02, Pavement Design for Airfields
Navy/Marines UFC 3-260-02, Pavement Design for Airfields
FAA AC 150/5320-6, Airport Pavement Design and Evaluation

Hangar Pavement Design

Navy/Marines

UFC 4-211-01N, Aircraft Maintenance Hangars: Type | and Type Il

Rigid Pavement Design

Air Force UFC 3-260-02, Pavement Design for Airfields

Army UFC 3-260-02, Pavements for Airfields

Navy/Marines UFC 3-260-02, Pavements for Airfields

FAA AC 150/5320-6, Airport Pavement Design and Evaluation

Flexible Pavement Design

Air Force UFC 3-260-02, Pavement Design for Airfields

Army UFC 3-260-02, Pavement Design for Airfields

Navy/Marines UFC 3-260-02, Pavements for Airfields

FAA AC 150/5320-6, Airport Pavement Design and Evaluation
Airfield Lighting

Air Force UFC 3-535-01, Visual Air Navigation Facilities

Army TM 5-811-5, Army Aviation Lighting

Navy/Marines

UFC 3-535-01, Visual Air Navigation Facilities

NAVAIR 51-50AAA-2, General Requirements for Shore Based Airfield Marking and
Lighting

FAA AC 150/5300-13, Airport Design
Explosives
Air Force AFMAN 91-201, Explosives Safety Standards
Army DAPAM 385-64, Ammunition and Explosives Safety Standards

AR 385-10, The Army Safety Program

Navy/Marines

NAVSEA OP-5, Ammunition and Explosives Ashore, Safety Regulations for Handling,
Storing, Production, Renovation, and Shipping

Pavement Marking

Air Force

AFI 32-1042, Standards For Marking Airfields (UFC 3-260-04)

ETL 04-2, Standard Airfield Pavement Marking Schemes (UFC 3-260-04)

Army TM 5-823-4, Marking of Army Airfield-Heliport Facilities (UFC 3-260-04)
Navy/Marines NAVAIR 51-50AAA-2
FAA AC 150/5340-1, Marking of Paved Areas on Airports

Subsurface Drainage

Air Force

UFC 3-230-06A, Subsurface Drainage

Army

UFC 3-230-06A, Subsurface Drainage

Navy/Marines

UFC 3-200-10N, Civil Engineering (Draft)

Surface Drainage and Erosion Control Structures

Air Force

AC 150/5320-5, Surface Drainage Design

6
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Associated Design Manuals

Army AC 150/5320-5, Surface Drainage Design
Navy/Marines UFC 3-200-10N, Civil Engineering (Draft)
FAA AC 150/5320-5, Surface Drainage Design

Theater of Operations

Air Force/Army

USAF ETL 97-9, Criteria for Design, Maintenance, and Evaluation of Semi-Prepared
Airfields for Contingency Operations of the C-17 Aircraft

USAF ETL 04-7, C-130 and C-17 Landing Zone (LZ) Dimensional, Marking, and
Lighting Criteria

US Army FM 5-430-00-2, Planning and Design of Roads, Airfields, and Heliports in the
Theater of Operations—Airfield Design

Army

FM 5-430-00-2, Planning and Design of Roads, Airfields, and Heliports in the Theater
of Operations—Airfield Design

Area Lighting

Army

TM 5-811-5, Army Aviation Lighting

Navy/Marines

UFC 3-535-01, Visual Air Navigation Facilities

NAVAIR 51-50AAA-2, General Requirements for Shore Based Airfield Marking and
Lighting

FAA

IESNA Lighting Handbook

Navy Fixed Point Utility

Navy |

UFC 4-121-10N, Design: Aircraft Fixed Point Utility Systems

() - Represents Future Document

1-14 USE OF TERMS. These terms, when used in this manual, indicate the
specific requirements listed here:

=  Will or Must: Indicates a mandatory and/or required action.

= Should: Indicates a recommended, advisory, and/or desirable action.

= May or Can: Indicates a permissible action.
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CHAPTER 2
AVIATION FACILITIES PLANNING

2-1 APPLICABILITY. The criteria in this chapter apply to aviation facilities
planning for the US Army only and are intended for use with the design criteria
presented elsewhere in this manual. Navy aviation planning is covered in NAVFAC
publications P-80 and P-80.3, Appendix E. Aviation facilities planning for the Air Force is
discussed in AFls 32-7062, 32-7063, 32-1024, and Air Force handbook (AFH) 32-1084.
In some cases, Air Force and Navy agencies and reference documents have been
noted.

2-1.1 Manual Usage. Integration of aviation facilities planning with other DOD
planning processes entails broad considerations. For example, the National
Environmental Policy Act of 1969 (NEPA) has significantly affected aviation facilities
planning by requiring that environmental impacts be considered early and throughout
the planning process. In using this manual, planners should recognize that planning an
aviation facility requires not only planning for runways, taxiways, aprons, and buildings,
but also considering environmental factors, land use considerations, airspace
constraints, and surrounding infrastructure.

2-1.2 Terms. For the purposes of this manual, these terms, defined in the
glossary, define cumulative areas of consideration when planning aviation facilities:

= Aviation facility

= Airside facilities

» Landside facilities

= Aviation movement or action

2-1.3 Planning Process. Aviation facilities planning involves collecting data,
forecasting demand, determining facility requirements, analyzing alternatives, and
preparing plans and schedules for facility development. The aviation facilities planning
process must consider the mission and use of the aviation facility and its effect on the
general public. The planning process cannot be completed without knowing the facility's
primary mission and assigned organization and types of aircraft. Figure 2-1 provides
general steps in the aviation facilities planning process.

2-1.4 Planning Elements. The elements of an aviation facility's planning
process will vary in complexity and degree of application, depending on the size,
function, and problems of the facility. The technical steps described in this manual
should be undertaken only to the extent necessary to produce a well-planned aviation
facility. Each USAF installation with an airfield should have an airfield area development
plan to address airfield development, i.e., projects (such as pavement, lighting, grading,
tree removal), waivers, and obstruction removal. The airfield area development plan is a
part of the base comprehensive plan.
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Figure 2-1. Aviation Facilities Planning Process
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2-1.5 Guidance. This chapter is structured and organized to provide guidance
to planners intending to plan, design, or modify an aviation facility to comply with
standardized criteria.

2-1.6 Additional Planning Factors. As discussed in Chapter 1, additional
planning factors such as pavement design, airfield marking, and TERPS must be
considered when planning aviation facilities.

2-1.7 Space Allowances. Space allowances, presented in Appendix B,
Section 2, should be used when planning Army aviation facilities. Space allowances are
presented in NAVFAC P-80 for Navy facilities and AFH 32-1084 for Air Force facilities.

2-2 JUSTIFICATION

2-2.1 Aviation Facilities Planning. Aviation facilities must be planned,
programmed, and constructed in accordance with the airfield master plan process. An
airfield master plan is developed and approved through an established planning process
as discussed in section 2-4. The master plan process requires assessing alternatives to
determine the best alternative, or the best combination of alternatives, to overcome
deficiencies at an aviation facility. Consideration must be given to construction
alternatives (to construct new, modify, or upgrade a substandard facility) combined with
operational alternatives (rescheduling and sharing facilities, changing training or
mission) to determine the best plan for meeting facility requirements. As a minimum,
each alternative considered must identify the changes to the mission, personnel,
weapons systems and equipment, and any other impact to the facility. Construction of a
new aviation facility is authorized when: (1) operational alternatives have been
assessed and the conclusion is that the alternatives are not viable or executable
options; or (2) existing facilities have been assessed as inadequate to meet the mission,
and new airside and/or landside facilities are not feasible.

2-2.2 Number of Aircraft. The construction and operating costs of an airfield for
a few miscellaneous aircraft usually cannot be justified from the standpoint of military
necessity or economy when those aircraft can be accommodated at an existing airfield
within 32 kilometers (km) (20 miles). Planning efforts must consider the number of
aircraft assigned to the mission and review alternatives for using existing airfields that
have the capacity to satisfy mission requirements.

2-2.3 Joint Use Facilities. Use of existing facilities on a civil airfield, or the
airfield of another Service, should be considered when feasible.

2-3 GENERAL PLANNING CONSIDERATIONS

2-3.1 Goals and Objectives. The goals and objectives of planning an aviation
facility, as set forth in this manual, are to ensure sustained, safe, economical, and
efficient aircraft operations and aviation support activities. Planners must consider both
the present and potential uses of the aviation facility during peacetime, mobilization, and
emergency operations.
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2-3.2 Functional Proponent. The functional proponent responsible to justify the
need, scope (size), and utilization of an aviation facility is discussed in paragraphs
2-3.2.1 through 2-3.2.3. Engineers/planners should assist operations personnel with the
planning and programming, definition and scope, site selection, and design of the
facility.

2-3.2.1 Army. The functional proponent for developing the scope and
requirements for Army aviation facilities is usually assigned to the Aviation Division,
Directorate of Plans, Training and Mobilization (DPTM) of the installation staff or the
operations section (G/S-3) of the senior aviation organization. At locations where there
is no DPTM or G/S-3 office, facility planners must coordinate with the commander of the
aviation units to be supported. The DPTM, as the primary functional proponent, is
responsible for determining mission support requirements for aviation facilities,
operations, safety, and air traffic.

2-3.2.2 Air Force. The functional proponent for the Air Force is the MAJCOM.
2-3.2.3 Navy. The functional proponent for the Navy is the Activity Commanding
Officer.

2-3.3 Requirements. Each functional proponent is responsible for providing the

appropriate operational information to be used in the planning of an aviation facility. In
addition, planning should be coordinated with all users (operations, air traffic control,
and safety) of the aviation facility, including the FAA, to determine immediate and
long-range uses of the aviation facility.

2-3.3.1 Operational Information. Functional proponents will provide, at a
minimum, the existing and projected operational information needed for planning
aviation facilities:

= Mission statements
= Aircraft operational counts, traffic levels, and traffic density

=  Type, size, and number of units/organizations and personnel

= Type, size, and number of equipment (e.g., aircraft, weapons systems,
vehicles)

Once these items are established, land requirements to support the
aircraft mission can be established.

2-3.3.2 Engineering Information. Engineering information provided will include,
as a minimum: graphical maps and plans, facility condition assessments, and tabulation
of existing facilities.

2-3.4 Safety. The planning and design of an aviation facility will emphasize
safety for aircraft operations. This includes unobstructed airspace and safe and efficient
ground movements. Protect air space by promoting conscientious land use planning,
such as compatible zoning and land easement acquisition.
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2-35 Design Aircraft. Typically aviation facilities are designed for a specific
aircraft known as the “critical" or "design" aircraft, which is the most operationally and/or
physically demanding aircraft to make substantial use of the facility. The critical or
design aircraft is used to establish the dimensional requirements for safety parameters
such as approach protection zones; lateral clearance for runways, taxiways and parking
positions; and obstacle clearance. In many cases, the "geometric" design aircraft (most
demanding based on size or performance) may not be the same aircraft as the
"pavement" design aircraft (most demanding for pavement load design).

2-3.6 Airspace and Land Area. Aviation facilities need substantial air space
and land area for safe and efficient operations and to accommodate future growth or
changes in mission support.

2-3.6.1 Ownership of Clear Zones and Accident Potential Zones. When
planning a new aviation facility or expanding an existing one, clear zones should be
either owned or protected under a long-term lease, and accident potential zones (APZ)
should be zoned in accordance with DODI 4165.57. Ownership of the APZ is desirable
but not required.

2-3.6.2 Land Use within the Clear Zone and Accident Potential Zones.
Requirements for land use below approach-departure surfaces are provided in
DODI 4165.57 and are summarized in Appendix B, Section 3.

2-3.6.3 Explosives. Where explosives or hazardous materials are handled at or
near aircraft, safety and separation clearances are required. The clearances are based
on quantity-distance criteria as discussed in Appendix B, Section 9.

2-3.6.4 Landside Safety Clearances. Horizontal and vertical operational safety
clearances must be applied to landside facilities and will dictate the general
arrangement and sizing of facilities and their relationship to airside facilities. Landside
facilities will vary in accordance with the role of the mission. There are, however,
general considerations that apply in most cases, such as:

= Adherence to standards in support of safety in aircraft operations
= Non-interference with line of sight or other operational restrictions
= Use of existing facilities

= Flexibility in being able to accommodate changes in aircraft types or
missions

= Efficiency in ground access
= Priority accorded aeronautical activities where available land is limited

2-3.6.5 Helipads. Helipads are authorized at locations where aircraft are not
permanently assigned but have a need for access based on supporting a continuing
and recurrent aviation mission. For example, hospitals, depot facilities, and
headquarters buildings are authorized one or more helipads. These facilities must be
included in the approved airfield master plan.
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2-3.6.6 Facilities Used by Multiple Services. At airfields used by multiple
Services, the planning and design of facilities will be coordinated between the
appropriate Services. The lead for coordination is the appropriate facilities/engineering
echelon of the Service that owns the facilities.

2-3.6.7 Air Force Airfield Obstruction Mapping. Air Force airfields with flying
operations will maintain current as a minimum the following map products either digitally
or hardcopy: E-1, On-base Obstruction to Airfield and Airspace Criteria; E-2, Approach
and Departure — Zone Obstructions to 10,000 feet; E-3, Approach and Departure —
Zone Obstructions beyond 10,000 feet; and E-4, Airspace Obstruction — Vicinity, or
Geobase Common Installation Picture (CIP) -equivalent products. The requirements
and specifications for this mapping are contained in AFI 32-7062.

2-4 PLANNING STUDIES

2-4.1 Master Plan. Knowledge of existing facilities, mission, and aircratft,
combined with a realistic assumption of future requirements, is essential to the
development of master plans. Principles and guidelines for developing master plans at
an aviation facility are contained in these publications:

= Army: AR 210-20
= Air Force: AFI 32-7062

= Navy/Marines: E-I, Installation Planning, Design and Management Guide
(Draft)

2-4.2 Land Use Studies. Long-range land use planning is a primary strategy for
protecting a facility from problems that arise from aviation-generated noise and
incompatible land uses. Aircraft noise can adversely affect the quality of the human
environment. Federal agencies are required to work with local, regional, state, and other
Federal agencies to foster compatible land uses, both on and off the boundaries of the
aviation facility. The Air Installation Compatible Use Zone (AICUZ) and Installation
Compatible Use Zone (ICUZ) programs promote land use compatibility through active
land use planning.

2-4.3 Environmental Studies. Development of an aviation facility, including
expansion of an existing aviation facility, requires compliance with a variety of laws,
regulations, and policies. The National Environmental Policy Act (NEPA) requires all
Federal agencies to consider the potential environmental impacts of certain proposed
projects and activities, as directed by DOD Directive (DODD) 6050.7. Implementation of
these regulations is defined for each Service in these documents: Army: AR 200-1; Air
Force: Title 32, Code of Federal Regulations, Part 989 (32 CFR 989); and Navy and
Marine Corps: OPNAVINST 5090.1B (MCO 5090.2). Four broad categories of
environmental review for a proposed action exist. The decision to conduct one study or
another depends on the type of project and the potential consequences of project to
various environmental categories. Criteria for determining which type of study should be
undertaken are defined in the environmental directives and regulations for each Service.
Environmental studies should be prepared and reviewed locally. When additional
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assistance or guidance is necessary, this support may be obtained through various
agencies such as the US Army Air Traffic Control Activity (USAATCA), the US Army
Corps of Engineers Transportation Systems Center (COE TSMCX), the US Army Corps
of Engineers District Offices, NAVFAC Headquarters and Engineering Field Divisions,
and the Air Force Center for Environmental Excellence (HQ AFCEE).

2-4.3.1 Environmental Assessment (EA). The EA serves to analyze and
document the extent of the environmental consequences of a proposed action. It
evaluates issues such as existing and future noise, land use, water quality, air quality,
and cultural and natural resources. The conclusion of the assessment will result in
either a Finding of No Significant Impact (FONSI), or, if the consequences are
significant and cannot be mitigated to insignificance, the decision to conduct an
Environmental Impact Statement (EIS). This decision is typically made by the authority
approving the study.

2-4.3.2 Environmental Impact Statement (EIS). An EIS is the document that
identifies the type and extent of environmental consequences created if the proposed
project is undertaken. The primary purpose of the EIS is to ensure that NEPA policies
and goals are incorporated into the actions of the Federal government. The EIS defines
the impact and details what measures will be taken to minimize, offset, mitigate, or
avoid any adverse effects on the existing environmental condition. Upon completion of
an EIS, the decision maker will file a Record of Decision (ROD), which finalizes the
environmental investigation and establishes consent to either abandon or complete the
project within the scope of measures outlined in the EIS.

2-4.3.3 Categorical Exclusion (CATEX). A CATEX is defined as a category of
proposed action(s) that do not individually or cumulatively have the potential for
significant effect on the environment and do not, therefore, require further environmental
analysis in an EA or EIS. A list of actions that are categorically excluded is contained in
the regulatory directives for each service.

2-4.3.4 Exemption By Law and Emergencies. In specific situations, Congress
may exempt the DOD from compliance with NEPA for particular actions. Emergency
situations do not exempt the DOD from complying with NEPA but do allow emergency
response while complying with NEPA.

2-4.4 Aircraft Noise Studies. AICUZ and ICUZ are programs initiated to
implement Federal laws concerning land compatibility from the perspective of
environmental noise impacts. The ICUZ program is the Army's extension of the AICUZ
program, which was initiated by the DOD and undertaken primarily by Air Force and
Navy aviation facilities. Studies under these programs establish noise abatement
measures that help to eliminate or reduce the intensity of noise from its sources, and
provide land use management measures for areas near the noise source.

2-4.4.1 Analysis. Due to the widely varied aircraft, aircraft power plants, airfield
traffic volume, and airfield traffic patterns, aviation noise at installations depends on
both aircraft types and operational procedures. Aircraft noise studies should be
prepared for aviation facilities to quantify noise levels and possible adverse
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environmental effects, ensure that noise reduction procedures are investigated, and
plan land for uses that are compatible with higher levels of noise. While many areas of
an aviation facility tolerate higher noise levels, many aviation landside facilities and
adjoining properties do not. Noise contours developed under the AICUZ and ICUZ
studies are used to graphically illustrate noise levels and provide a basis for land use
management and impact mitigation. The primary means of noise assessment is
mathematical modeling and computer simulation. Guidance regarding when to conduct
noise studies is contained in the environmental directive for each Service.

2-4.4.1.1 Fixed-Wing Aircraft Noise. Fixed-wing aircraft noise levels generated at
aviation facilities are modeled using the current version of the NOISEMAP computer
model. Of particular interest to facility planning for fixed-wing aircraft facilities is the land
near areas used for engine run-up and testing and those land areas below the extended
approach-departure path of runways.

2-4.41.2 Rotary-Wing Noise. Rotary-wing aircraft create a different class of noise,
which is described as having high-level, low-frequency energy. These noise levels
create vibrations that vary greatly from those generated by fixed-wing aircratft.
Helicopter noise measurement and modeling is primarily an Army initiative, and the
latest modeling techniques for assessing rotary-wing aircraft noise are contained in
NOISEMAP or the Helicopter Noise Model (HNM) computer noise program.

2-4.4.1.3 Noise Contour Maps. Noise levels generated from the activities of fixed-
and rotary-wing operations are identified using contours that delineate areas of equal
sound pressure impact on the areas surrounding the source of the noise. Noise levels
are expressed in Ldn (day/night average noise level), and noise contours provide a
guantified diagram of the noise levels. Noise contours are illustrated on airfield general
site plans, installation land use compatibility plans, and base comprehensive plans.
Noise contours from other sources, such as firing ranges, should also be shown on
noise contour maps. In addition, noise contour maps should show the imaginary
airspace, such as the runway primary surface, clear zone, APZ |, and APZ 1.
Establishing noise contour maps identifies potential noise-sensitive areas on and off the
aviation facility.

2-4.4.2 Requirement for Analysis of Noise Impact. An EIS is required to
analyze a noise impact. An EA is required when: (1) a project or facility is proposed
within a noise-sensitive area; (2) there is a change in flight operational procedures; or
(3) the quality of the human environment is significantly affected by a change in aircraft
noise.

2-4.5 Instrumented Runway Studies. The requirement to conduct an
instrumented runway study is issued by the functional proponent. It is important to
recognize that instrument landing capability provides for aircraft approaches at very low
altitude ceilings or visibility distance minimums. Consequently, these lower approach
minimums demand greater safety clearances, larger approach surfaces, and greater
separation from potential obstacles or obstructions to air navigation.

2-5 SITING AVIATION FACILITIES
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NOTE: While the general siting principles below are applicable to Navy aviation
facilities, see UFC 3-260-02 and NAVFAC P-80 for Navy-specific data and contacts.

2-5.1 Location. The general location of an aviation facility is governed by many
factors, including base conversions, overall defense strategies, geographic advantages,
mission realignment, security, and personnel recruitment. These large-scale
considerations are beyond the scope of this manual. The information in this chapter
provides guidelines for siting aviation facilities where the general location has been
previously defined.

2-5.2 Site Selection

2-5.2.1 Site Conditions. Site conditions must be considered when selecting a site
for an aviation facility. The site considerations include, but are not limited to:
topography, vegetative cover, existing construction, weather elements, wind direction,
soil conditions, flood hazard, natural and man-made obstructions, adjacent land use,
availability of usable airspace, accessibility of roads and utilities, and future expansion
capability.

2-5.2.2 Future Development. Adequate land for future aviation growth must be
considered when planning an aviation facility. An urgent requirement for immediate
construction should not compromise the plan for future development merely because a
usable, but not completely satisfactory, site is available. Hasty acceptance of an inferior
site can preclude the orderly expansion and development of permanent facilities. Initial
land acquisition (fee or lease) or an aviation easement of adequate area will prove to be
the greatest asset in protecting the valuable airfield investment.

2-5.2.3 Sites not on DOD Property. Site selection for a new airfield or heliport
not located on a DOD- or Service-controlled property must follow FAA planning criteria
and each Service's established planning processes and procedures for master planning
as previously discussed in paragraph 2-4.1. Siting the aviation facility requires an
investigation into the types of ground transportation that will be required, are presently
available, or are capable of being implemented. All modes of access and transportation
should be considered, including other airports/airfields, highways, railroads, local
roadways, and internal roads. The facility's internal circulation plan should be examined
to determine linear routes of movement by vehicles and pedestrians to ensure that an
adequate access plan is achievable.

2-5.3 Airspace Approval. Construction of new airfields, heliports, helipad or
hoverpoints, or modifications to existing facilities affecting the use of airspace or
changes in aircraft densities will require notification to the administrator, FAA, in
conformance with AR 95-2. Copies of FAA airspace approval actions should normally
accompany any construction projects when forwarded to the Department of the Army
(DA) for approval.
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2-5.4 Airfield Safety Clearances

2-54.1 Dimensional Criteria. The dimensions for airfield facilities, airfield lateral
safety clearances, and airspace imaginary surfaces are provided in chapters 3 and 4 of
this manual.

2-5.4.2 Air Force Missions at Army Facilities. Airfield flight safety clearances
applicable to Army airfields that support Air Force cargo aircraft missions will be based
on an Army Class B airfield. This will be coordinated between the Army and the Air
Force.

2-5.4.3 Prohibited Land Uses. Airfield airspace criteria prohibit certain land uses
within the clear zone and APZs (APZ | and APZ Il). These land uses include storage
and handling of munitions and hazardous materials, and live-fire weapons ranges. See
DODI 4165.57 for more information.

2-54.4 Wake Turbulence. The problem of wake turbulence may be expected at
airfields where there is a mix of light and heavy aircraft. At these airfields, some taxiway
and holding apron design modifications may help to alleviate the hazards. Although
research is underway to improve detection and elimination of the wake, at the present
time the most effective means of avoiding turbulent conditions is provided by air traffic
control personnel monitoring and regulating both air and ground movement of aircraft.
Planners can assist this effort by providing controllers with line-of-site observation to all
critical aircraft operational areas and making allowances for aircraft spacing and
clearances in turbulence-prone areas. Additional information on this subject is available
in FAA AC 90-23.

2-6 AIRSIDE AND LANDSIDE FACILITIES. An aviation facility consists of
four land use areas:

A. Airside Facilities

= Landing and takeoff area

= Aircraft ground movement and parking areas
B. Landside Facilities

= Aircraft maintenance areas

= Aviation operations support areas

2-7 LANDING AND TAKEOFF AREA

2-7.1 Runways and Helipads. Takeoff and landing areas are based on either a
runway or helipad. The landing/takeoff area consists of not only the runway and helipad
surface, shoulders, and overruns, but also the approach slope surfaces, safety
clearances, and other imaginary airspace surfaces.

2-7.2 Number of Runways. Aviation facilities normally have only one runway.
Additional runways may be necessary to accommodate operational demands, minimize
adverse wind conditions, or overcome environmental impacts. A parallel runway may be
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provided based on operational requirements. Methodologies for calculating runway
capacity in terms of annual service volume (ASV) and hourly IFR or visual flight rules
(VFR) capacity are provided in FAA AC 150/5060-5. Planning efforts to analyze the
need for more than one runway should be initiated when it is determined that traffic
demand for the primary runway will reach 60 percent of its established capacity (FAA
guidance).

2-7.3 Number of Helipads. The number of helipads authorized is discussed in
Appendix B, Section 2. At times at airfields or heliports, a large number of helicopters
are parked on mass aprons or are in the process of takeoff and landing. When this
occurs, there is usually a requirement to provide landing and takeoff facilities that permit
more rapid launch and recovery operations than can otherwise be provided by a single
runway or helipad. This increased efficiency can be obtained by providing one or more
of the following options, but is not necessarily limited to:

= Multiple helipads, hoverpoints, or runways
= Rotary-wing runways in excess of 240 m (800 ft) long
= Landing lane(s)

2-7.4 Runway Location. Runway location and orientation are paramount to
airport safety, efficiency, economics, practicality, and environmental impact. The degree
of concern given to each factor influencing runway location depends greatly on
meteorological conditions, adjacent land use and land availability, airspace availability,
runway type/instrumentation, environmental factors, terrain features/topography, and
obstructions to air navigation.

2-7.4.1 Obstructions to Air Navigation. The runway must have approaches that
are free and clear of obstructions. Runways must be planned so that the ultimate
development of the airport provides unobstructed navigation. A survey of obstructions
should be undertaken to identify those objects that may affect aircraft operations.
Protection of airspace can be accomplished through purchase, easement, zoning
coordination, and application of appropriate military directives.

2-7.4.2 Airspace Availability. Existing and planned instrument approach and
departure procedures, control zones, and special use airspace and traffic patterns
influence airfield layouts and runway locations. Construction projects for new airfields
and heliports or construction projects on existing airfields have the potential to affect
airspace. These projects require notification to the FAA to examine feasibility for
conformance with and acceptability into the national airspace system.

2-7.4.3 Runway Orientation. Wind direction and velocity is a major consideration
for siting runways. To be functional, efficient, and safe, the runway should be oriented in
alignment with the prevailing winds, to the greatest extent practical, to provide favorable
wind coverage. Wind data, obtained from local sources, for a period of not less than five
years, should be used as a basis for developing the wind rose to be shown on the
airfield general site plan. Appendix B, Section 4, provides guidance for the research,
assessment, and application of wind data.
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2-7.5 Runway and Helipad Separation. The lateral separation of a runway
from a parallel runway, parallel taxiway, or helipad/hoverpoint is based on the type of
aircraft the runway serves. Runway and helipad separation criteria are presented in
chapters 3 and 4 of this manual.

2-7.6 Runway Instrumentation. NAVAIDS require land areas of specific size,
shape, and grade to function properly and remain clear of safety areas.

2-7.6.1 Navigational Aids (NAVAIDS), Vault, and Buildings. NAVAIDS assist
the pilot in flight and during landing. Technical guidance for flight control between
airfields may be obtained from USAASA. The type of air NAVAIDS that are installed at
an aviation facility is based on the instrumented runway studies, as previously
discussed in 2-6.4.5. A lighting equipment vault is provided for airfields and heliport
facilities with NAVAIDS, and may be required at remote or stand-alone landing sites. A
(NAVAID) building will be provided for airfields with NAVAIDS. Each type of NAVAID
equipment is usually housed in a separate facility. Technical advice and guidance for air
NAVAIDS should be obtained from the support and siting agencies listed in Appendix B,
Section 16.

2-8 AIRCRAFT GROUND MOVEMENT AND PARKING AREAS. Aircraft
ground movement and parking areas consist of taxiways and aircraft parking aprons.

2-8.1 Taxiways. Taxiways provide for free ground movement to and from the
runways, helipads, and maintenance, cargo/passenger, and other areas of the aviation
facility. The objective of taxiway system planning is to create a smooth traffic flow. This
system allows unobstructed ground visibility; a minimum number of changes in aircraft
taxiing speed; and, ideally, the shortest distance between the runways or helipads and
apron areas.

2-8.1.1 Taxiway System. The taxiway system is comprised of entrance and exit
taxiways; bypass, crossover taxiways; apron taxiways and taxilanes; hangar access
taxiways; and partial-parallel, full-parallel, and dual-parallel taxiways. The design and
layout dimensions for various taxiways are provided in Chapter 5.

2-8.1.2 Taxiway Capacity. At airfields with high levels of activity, the capacity of
the taxiway system can become the limiting operational factor. Runway capacity and
access efficiency can be enhanced or improved by the installation of parallel taxiways. A
full-length parallel taxiway may be provided for a single runway, with appropriate
connecting lateral taxiways to permit rapid entrance and exit of traffic between the apron
and the runway. At facilities with low air traffic density, a partial parallel taxiway or
mid-length