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of Order 8400.10, Volume 4, Chapters 1 and 2  
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 Transportation Operations Inspector’s Handbook.  The sections listed in 
have been rewritten and updated.  Of particular note is chapter 2, section 7, 
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ON.  This notice cancels Notice N 8200.97, Airman and Aircraft Approval 
lity Flight Operations, dated 9/20/06.  Its contents are incorporated into 
400.10, Chapter 2, All-Weather Terminal Area Operations (attached). 
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 notice revises sections in FAA Order 8400.10, Volume 4, Aircraft 
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ER 1. AIR NAVIGATION, COMMUNICATIONS, AND 
SURVEILLANCE 

ion 1. General Navigation Concepts, Policies, and Guidance  
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ion 6. General Communication Concepts, Policies, and Guidance  
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CHAPTER 2. ALL-WEATHER TERMINAL AREA OPERATIONS 
Section 1.  Introduction to and Evolution of All-Weather Terminal Area 

Operations  
Section 2.  General Concepts for All-Weather Terminal Area Approach 

Operations  
Section 3.  Factors Affecting All-Weather Terminal Area Operations  
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CHAPTER 1.  AIR NAVIGATION, COMMUNICATIONS, AND 
SURVEILLANCE 

SECTION 1.  GENERAL NAVIGATION CONCEPTS, POLICIES, AND GUIDANCE 

1.  GENERAL. 

A.  This chapter provides an explanation of navigational concepts, direction, and guidance used by 
FAA inspectors to evaluate requests for authorization to conduct enroute operations. It also discusses 
methods and requirements necessary to approve or deny requests for proposed operations using aircraft 
and/or navigation systems new to that operator and proposed operations into new areas of enroute 
operation using previously approved aircraft and navigational systems. 

(1)  Due to the complex nature of air navigation, navigational requirements of domestic and 
international operations, and the wide variation in Air Traffic Control (ATC) separation standards used in 
these operations, inspectors must evaluate each proposed operation while considering the following 
factors and assessing the underlying infrastructure to ensure that it is compatible with the aircraft 
navigation equipment: 

(a) The aircraft 

(b) The navigational system(s) 

(c) The communication system(s) 

(d) The method or means of ATC surveillance used 

(e) The flightcrew’s training, skills, and recency of experience 

(f) The area of proposed operation, including: 

• terrain 

• drift down 

• additional passenger oxygen requirements 

• suitable diversion/emergency airports 

• special airports 

• appropriate Traffic Alert and Collision Avoidance System (TCAS) requirements, if 
applicable 

• any other unique performance requirements 

(g) The operator’s experience with different aircraft and navigation, communication, and 
surveillance systems in the area of proposed operations 
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(h)  The operator’s experience with the same aircraft and navigation, communication, and 
surveillance systems in different areas of operations 

(i) Separation standards in the area of proposed operations 

(j) The availability of alternate navigation capabilities 

(k) Special areas of operation, (e.g., Reduced Vertical Separation Minima (RVSM), Areas of 
Magnetic Unreliability (AMU), Required Navigation Performance (RNP), Minimum Navigation 
Performance Specification (MNPS), etc.) 

(2)  This chapter provides guidance for evaluating operations using navigational systems that 
have established operational characteristics and limitations within particular areas of enroute operations. 
When an operator requests approval to use a means of navigation not addressed by this guidance, the 
request must be forwarded through Regional Flight Standards Division to AFS-200/300/800, as 
applicable. AFS-200, in coordination with AFS-400, will develop the necessary navigational concepts and 
provide national policies and guidance for evaluating such proposals. 

B.  The Objective of Air Navigation. In aviation, the following objectives of air navigation and 
navigational systems are necessary: 

(1)  The first objective is to avoid all obstacles while en route and to arrive safely and efficiently 
at the intended destination. 

(2)  The second objective is to efficiently fly an intended route with enough precision to permit 
ATC to safely separate aircraft. 

C.  General Concepts. Early in aviation, only a few aircraft operated within any given area at the 
same time. The most demanding navigational requirements were to avoid obstacles and arrive at the 
intended destination with enough fuel remaining to safely complete a landing. As aviation evolved, the 
volume of air traffic grew and a corresponding need to prevent collisions increased. Today, the most 
significant and demanding enroute navigational requirement in aviation is the need to safely separate 
aircraft. There are several factors that must be understood concerning the separation of aircraft by ATC. 

(1)  When ATC does not have a means of surveillance, such as radar or Automatic Dependent 
Surveillance (ADS) to verify air traffic positions, ATC must rely entirely on pilot position reports relayed 
from an aircraft to determine its actual geographic position and altitude. In this situation, a flightcrew’s 
precision in navigating the aircraft and their providing accurate position reports are critical to ATC’s 
ability to provide safe separation. 

(2)  When ATC does have a means of surveillance to verify the aircraft’s position, precise 
navigation and position reports, when required, are a means of providing safe separation. Flight safety in 
Instrument Flight Rules (IFR) operations depends directly on the operator's ability to achieve and 
maintain certain levels of navigational performance. ATC radar or ADS is used to monitor navigational 
performance, detect navigational deviations, and expedite traffic flow. 

(3)  The control of air traffic requires that a certain level of navigational performance be achieved 
by aircraft operating under Visual Flight Rules (VFR) to ensure safe separation of aircraft and to expedite 
the flow of air traffic. 
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(a)  During cruising flight, the VFR flight altitude appropriate to the direction of flight must 
be maintained to ensure the required vertical separation between VFR and IFR aircraft and to assist in the 
prevention of collision between VFR aircraft.

(b)  Any aircraft operating in accordance with ATC instructions must navigate with the level 
of accuracy required to comply with ATC instructions.

(c)  If a clearance to enter controlled airspace has not been received, the flightcrew must 
navigate the aircraft with sufficient precision to avoid that airspace.

(d)  A pilot must navigate VFR aircraft with sufficient precision to: 

• Avoid weather conditions that would prevent visual contact with terrain and other 
aircraft. 

• Locate a suitable airport and land safely without requiring assistance from ATC 

2.  U.S. PUBLIC LAW, REGULATIONS, INTERNATIONAL AGREEMENTS, AND 
INTERNATIONAL CIVIL AVIATION ORGANIZATION (ICAO).  

A.  General.

(1)  Protection of Persons and Property. The need to ensure protection of persons and property 
both in flight and on the ground is fundamental to the Regulations. Many of the design and performance 
requirements in aircraft certification rules are established to provide this protection. This protection is also 
extensively addressed in the operating and equipment rules related to air navigation. It is important that 
the regulations provide this protection equally to persons and property in flight and on the ground. 
Approvals of route and areas of enroute operation must take into account the need to protect persons and 
property in flight and on the ground. 

(2)  Title 49 of the United States Code (49 U.S.C.) (formerly, the Federal Aviation Act of 1958 
(FA Act)). The authorities and responsibilities of the FAA related to air navigation and navigation 
systems, practices, and procedures originate in 49 U.S.C. Two important sections of the act are 
summarized as follows: 

(a)  Title 49 of the United States Code (49 U.S.C.), § 40103 (formerly, § 307 of the FA Act) 
states that “The Secretary of Transportation is authorized and directed to develop plans for and formulate 
policy with respect to the use of the navigable airspace; and assign by rule, regulation, or order the use of 
the navigable airspace under such terms, conditions, and limitations, (operational procedures and 
navigation performance requirements) as he may deem necessary in order to ensure the safety of aircraft 
and the efficient utilization of such airspace.”

(b)  49 U.S.C., § 44701 (formerly, § 601(a) of the FA Act) empowers the Secretary to 
“promote safety of flight of civil aircraft in air commerce by prescribing and revising from time to time . . 
. minimum standards governing the . . . performance of aircraft . . . and appliances (navigation 
performance and navigation systems) as may be required in the interest of safety . . . reasonable rules and 
regulations, or minimum standards, governing other practices, methods, and procedure . . . necessary to 
provide adequately for national security and safety in air commerce.”

(3)  Articles of the ICAO Convention. The Articles of the Convention represent international law 
and are equivalent to the FA Act. The foundation for ICAO was established on December 7, 1944, when 
the text of the convention was opened for signature in Chicago, Illinois. This document (DOC 7300) is 
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referred to as the “ICAO Convention” or the “Chicago Convention.” This “Convention” contains 96 
Articles known as the Articles of the Convention. By signing the Convention, a government (State) 
agreed to abide by “certain principles and arrangements in order that international civil aviation may be 
developed in a safe and orderly manner and that international air transport services may be established on 
the basis of equality of opportunity and operated soundly and economically.” The Articles of the 
Convention represent those certain principles and arrangements and serve as the foundation for 
international aviation laws, standards, recommended practices and guidance material. Articles 44 through 
66 established ICAO as a body within the United Nations. Articles 1 through 43 established general 
principles concerning international air navigation. The following are some of the more significant articles 
that relate to air navigation: 

(a)  Article 1 recognizes that each State has complete and exclusive sovereignty over the 
airspace above its territory. 

(b)  Article 3 states that the convention applies only to civil aircraft and that each State will 
require their state aircraft to operate with due regard for the safety of navigation of civil aircraft. 

(c)  Article 11 requires that the international air navigation laws and regulations of a 
contracting State relating to “the operation and navigation of such aircraft while within its territory, shall 
be applied to the aircraft of all contracting States without distinction to nationality, and shall be complied 
with by such aircraft upon entering or departing from or while within the territory of that state.” 

(d)  Article 12 is the most significant requirement related to flight operations (Rules of the 
Air). This Article requires that “each contracting State undertakes to adopt measures to ensure that every 
aircraft over or maneuvering within its territory and that every aircraft carrying its nationality mark, 
wherever such aircraft may be, shall comply with the rules and regulations relating to the flight and 
maneuver of aircraft, there in force.” This Article also requires that “over the high seas, the rules in force 
shall be those established under this convention. Each contracting State undertakes to ensure the 
prosecution of all persons violating the regulations applicable.” 

(e)  Article 37 requires each contracting State to achieve the highest practicable degree of 
uniformity with ICAO standards and recommended practices, in matters related to the safety, regularity, 
and efficiency of air navigation. 

(4)  The ICAO Annexes. The Articles of the ICAO convention contain basic principles that are the 
foundation for ICAO annexes. ICAO annexes contain the Standards and Recommended Practices 
(SARPs) that have been adopted through international agreement to ensure the safety, regularity, and 
efficiency of air navigation. An ICAO standard is worded in mandatory language (shall, must, will) and is 
directive in nature. A recommended practice is worded in permissive language (should, may, can) and is 
not directive. Recommended practices represent practices that, although internationally recognized as safe 
operating practices, are not sufficiently comprehensive or lack the mature development appropriate for an 
international standard. The following are the ICAO annexes that are most significant to FAA operations 
inspectors: 

(a)  Annex 1, Personnel Licensing; Paragraph 3.4, Flight Radiotelephone Operator 

(b)  Annex 2, Rules of the Air 

(c)  Annex 6, Operation of Aircraft 

(d)  Annex 11, Air Traffic Services. 
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(4)  ICAO Annex 1, Personnel Licensing; Paragraph 3.4, Flight Radiotelephone Operator.  This 
paragraph addresses international telecommunication conventions. 

(5)  ICAO Annex 2, Rules of the Air. Annex 2 specifies international rules of the air agreed upon 
by ICAO member States. These rules are equivalent to the U.S. rules for operating within the territory of 
the United States (Part 91). However, for operations over the high seas, Annex 2 is unique since it relates 
to flight and maneuver of aircraft within the meaning of Article 12 of the convention. Over the high seas, 
Annex 2 applies without exception (compliance is mandatory for all civil aircraft). Annex 2 is 
incorporated by reference into Part 91. Part 91, section 91.703(a) requires each person operating a civil 
aircraft of U.S. registry outside the United States to comply with Annex 2 when operating over the high 
seas. The sections of Annex 2 most relevant to the discussion of air navigation are Chapter 3, General 
Rules, and Chapter 5, Instrument Flight Rules. 

(a)  Chapter 3, paragraph 3.3 specifies requirements for ATC flight plans and paragraph 3.6 
specifies requirements for ATC services.

(b)  Chapter 3, paragraph 3.6.2 requires an aircraft to adhere to its “current flight plan” 
(currently effective ATC clearance), to operate along the defined centerline of any air traffic service 
(ATS) route used, and on any other route to operate directly between the points defining that route. 

(c)  Chapter 3, paragraph 3.6.5 requires that the flightcrew of any aircraft operated as a 
controlled flight to maintain a continuous listening watch on and establish two-way communication as 
necessary with (as required for air traffic control) the appropriate radio frequency of the appropriate ATC 
unit. 

(d)  Chapter 5, paragraph 5.1.1 requires aircraft to be equipped with suitable instruments and 
navigational equipment appropriate to the route the pilot will fly. 

(e)  Chapter 5, paragraph 5.2.1 requires all IFR flights to comply with the provisions of 
paragraph 3.6 when operating in controlled airspace. 

(f) These requirements, as specified in chapters 3 and 5 of Annex 2, mean that the aircraft 
must be navigated to the degree of accuracy required for ATC. Flightcrews must maintain a continuous 
listening watch and communicate with ATC as necessary for the purpose of ATC. 

(g)  ICAO Doc 7030, Regional Supplementary Procedures, forms the procedural part of the 
Air Navigation Plan developed by ICAO Regional Air Navigation (RAN) Meetings to meet those needs 
of specific areas that are not covered in the world-wide provisions. Flightcrews must be aware of the 
regional procedures and NOTAMs for the areas in which they plan on operating, that complement the 
statement of requirements for facilities and services contained in the Air Navigation Plan publications. 
Procedures of world-wide applicability are either included in Annexes to the Convention on International 
Civil Aviation as Standards and Recommended Practices (SARPs) or they form part of one of the 
documents entitled, “Procedures for Air Navigation Services (PANS).”

(6)  ICAO Annex 6, Operation of Aircraft. Annex 6 has two Parts applicable to fixed-wing 
aircraft. Part I specifies requirements for airplanes engaged in scheduled international air services and 
nonscheduled international air transport operations for compensation or hire. Part I applies to airplanes 
operated under 14 CFR Parts 121 and 135. Part II specifies requirements for international general aviation 
operations. The purpose of Annex 6, Part I is to facilitate safety in international airspace by providing 
standards for safe navigational operating practices. Part I also contributes to the efficiency and regularity 
of international air navigation by encouraging States to facilitate passage of other States' airplanes over 
their territories by operating in conformity with such standards. The application of Annex 2 to 
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international operations differs slightly from Annex 6. A state may take exception (have different criteria) 
to Annex 2 standards for operations conducted in its sovereign airspace; however, no State can take 
exception to Annex 2 standards for operations conducted over the high seas. Annex 2, which specifies the 
international rules of the air, applies to all operations over the high seas without exception. Under Annex 
6 standards, a State may take exception for operations in its sovereign airspace and for operation of its 
aircraft over the high seas. For air navigation, the most relevant section of Annex 6 is Chapter 7, 
Aeroplane Communication and Navigation Equipment. This Chapter contains ICAO SARPs related to 
navigation and communication. Pertinent elements of these SARPs are described as follows: 

(a) Communication. Each airplane must have radio communication equipment 
capable of receiving meteorological information during the flight and conducting two-way 
communication at any time during the flight with aeronautical stations on frequencies prescribed by the 
appropriate authority. This requirement cannot be routinely satisfied by relaying reports through other 
aircraft. 

(b) Navigation Equipment. Each airplane must have navigational equipment that enables it to 
proceed in accordance with its operational flight plan and the requirements of ATC services. Operations 
in MNPS airspace or routes or airspaces with an RNP specification require navigational equipment that 
continuously provides information to the flightcrew of adherence to or departure from track with respect 
to the required degree of accuracy at any point along that track. Any operation in MNPS or RNP routes or 
airspace must be authorized by the State responsible for that operator. 

(c) Equipment Redundancy. Each airplane must have enough navigation equipment installed 
and operational to ensure that, if one item of equipment fails at any time during the flight, the remaining 
equipment will be sufficient to enable navigation to the degree of accuracy (and to ensure continuity of 
service) required for ATC. Additionally, failure of any single unit required for communication or 
navigation purposes, or both, must not result in the loss of another required unit. 

(7)  ICAO Annex 11. Annex 11 pertains to the establishment of airspace, units, and services 
necessary to promote a safe, orderly, and expeditious flow of air traffic. A clear distinction is made 
between ATC service, flight information service, and alerting service. Its purpose, together with Annex 2, 
is to ensure that flying on international air routes is carried out under uniform conditions designed to 
improve the safety and efficiency of air operation. The SARPs in Annex 11 apply in those parts of the 
airspace under the jurisdiction of a Contracting State where air traffic services are provided and a 
Contracting State accepts the responsibility of providing air traffic services over the high seas or in 
airspace of undetermined sovereignty. A Contracting State accepting such responsibility may apply the 
SARPs in a manner consistent with that adopted for airspace under its jurisdiction. 

B.  Relationship Between Title 14 of the Code of Federal Regulations (14 CFR), ICAO Annexes, and 
Foreign National Regulations.  49 U.S.C. is the authority for 14 CFR. 14 CFR represents the regulatory 
implementation of the responsibilities assigned by the U.S.C. and the implementation of the principles 
derived from the ICAO convention. The relationship between 14 CFR, ICAO Annexes, and foreign 
national regulations are discussed in the following subparagraphs. 

(1)  Relationships of 14 CFR Part 91 to ICAO Annexes and Foreign National Regulations. 
Part 91 regulates the operation of all civil and public aircraft within the United States and specifies 
minimum capabilities necessary to navigate to the degree of accuracy required for air traffic control. It 
also regulates the operation of civil aircraft of U.S. registry outside the United States. The following are 
examples of Part 91 regulations applicable outside the United States: 
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(a)  Section 91.703 requires each person operating a U.S. aircraft to comply with ICAO 
Annex 2 when over the high seas and to comply with the regulations of a foreign country when operating 
within that country's airspace.

(b)  Section 91.703(a)(3) requires compliance with Part 91when not in conflict with the 
regulations of a foreign nation or Annex 2. 

(2)  Relationships of 14 CFR Part 121 to ICAO Annexes and Foreign National Regulations.  
These regulations are in addition to Part 91 requirements in paragraph (1) above. For operators 
conducting operations under Part 121, § 121.1 requires compliance with that part while operating within 
or outside the U.S. Part 121 § 121.11 specifies that these operators, when operating within a foreign 
country, must comply with the following: 

(a)   Rules of the country concerned and any local airport rules that may be in force. 

(b)  All rules of Part 121 that are more restrictive than a foreign country's rules must 
be followed, if it can be done without violating the rules of that country. 

(c)  Annex 2 when over the high seas, in accordance with § 91.703.

(3)  Relationships of Title 14 CFR Part 125 to ICAO Annexes and Foreign National Regulations.  
The regulations listed below are in addition to Part 91 requirements. For operators conducting operations 
under Part 125, § 125.23 requires compliance with that part while operating within and outside the U.S. 
and specifies that these operators, when operating within a foreign country, must comply with the 
following: 

(a)  Rules of the country concerned and any local airport rules that may be in force. 

(b)  All rules of Parts 125, 61, and 91 that are more restrictive than a foreign country's rules 
must be followed, if it can be done without violating the rules of that country. 

(c)  Annex 2 when operating over the high seas, in accordance with § 91.703.

(4)  Relationships of 14 CFR Part 135 to ICAO Annexes and Foreign National Regulations. The 
following regulations are in addition to Part 91 requirements. For operators conducting operations under 
Part 135, section 135.3 requires compliance with that part while operating within the U.S. It also specifies 
that while operating outside the U.S., these operators must comply with the following: 

(a)  Rules of the country concerned [and any local airport rules that may be in force], when 
operating within that country.

(b)  All the regulations of 14 CFR Parts 61, 91, and 135, which are more restrictive than 
Annex 2 or regulations of a foreign country when compliance with these U.S. regulations would not 
violate requirements of Annex 2 or the foreign country.

(c)  Annex 2, when operating over the high seas, in accordance with Section 91.703.

(5)  Relationship of 14 CFR Part 91, Subpart K, to ICAO Annexes and Foreign National 
Regulations. Part 91 regulates the operation of all civil and public aircraft within the United States and 
specifies minimum capabilities necessary to navigate to the degree of accuracy required for air traffic 
control. For program managers conducting operations under Part 91, Subpart K, Section 91.701 requires 
compliance with that Part while operating within the U.S. In addition to the sections of Part 91 that 
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regulate civil aircraft of U.S. registry outside the United States, the program managers must comply with 
the following: 

(a)  Rules of the country concerned and any local airport rules that may be in force.

(b)  All regulations of Parts 61, 91, and Part 91, Subpart K that are more restrictive than a 
foreign country’s rules must be followed, if it can be done without violating the rules of that country. 

C.  Relationship of U.S. 14 CFR to Air Navigation. 

(1)  14 CFR related to air navigation have been promulgated and frequently changed to 
accommodate the need to efficiently handle a continuous growth in air traffic. Significant advances in air 
navigation technology, ATC techniques, and ATC equipment have permitted and required these 
regulations to evolve to their current status. Over the past years, numerous operational Regulations have 
been adopted to specifically satisfy the critical air navigation objective of safely separating aircraft. 
Certain Regulations, such as those requiring filing an ATC flight plan and complying with ATC 
clearances, are clearly related to this objective. Other 14 CFR provisions are not as clearly related, but 
have a direct bearing on the overall plan used to separate aircraft. The ATC system presumes compliance 
with all of the regulations related to air navigation. Any noncompliance with these regulations can 
seriously degrade the ability to separate aircraft. 

(2)  Title 14 CFR Part 91 Air Navigation Relationships. Examples of operational 14 CFR related 
to air navigation and the objective of safely separating aircraft include the following: 

(a)  Part 91, § 91.123, Compliance with ATC clearances and instructions 

(b)  Section 91.129, Operation in Class D airspace 

(c)  Section 91.130, Operation in Class C Airspace 

(d)  Section 91.131, Operation in Class B airspace 

(e)  Section 91.137, Temporary flight restrictions 

(f)  Section 91.135, Operations in Class A airspace 

(g)  Section 91.143, Flight limitation in the proximity of space flight operations 

(h)  Section 91.157, Special VFR weather minima 

(i)  Section 91.159, VFR cruising altitude or flight level 

(j)  Section 91.169, IFR Flight plan; information required 

(k)  Section 91.173, ATC clearance and flight plan required 

(l)  Section 91.179, IFR cruising altitude or flight level 

(m)  Section 91.181, Course to be flown 

(n)  Section 91.511, Radio equipment for overwater operations 

(o)  Section 91.703, Operations of Civil Aircraft of U.S. Registry Outside of the U.S. 
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(p)  Section 91.705, Operations within airspace designated as Minimum Navigation 
Performance Specifications airspace 

(q)  Section 91.706, Operations within airspace designated as Reduced Vertical Separation 
Airspace 

D.  Regulations Specifying Air Navigation Equipment Requirements. Many Regulations require 
specific aircraft equipment. These requirements relate directly to the air navigation objective of safely 
separating aircraft. Some of these equipment rules specifically relate to the operational requirement of 
navigating to the degree of accuracy required for ATC. The air navigation equipment rules of Parts 121, 
125, and 135 are often supplemented by Operations Specifications (OpSpecs) that contain specific 
authorizations, limitations, and conditions which must be complied with by operators conducting flights 
under those 14 CFR Parts. The following discussion references air navigation equipment requirements 
and provides direction, guidance, and clarification when appropriate. 

(1)  Title 14 CFR Part 91 Air Navigation Equipment Requirements. Certain subparts of Part 91 
specify navigation and communications equipment necessary for operations in the U.S. NAS. The 
following are examples of Part 91 equipment requirements, with clarification when appropriate. 
Inspectors should read the appropriate 14 CFR in conjunction with this material. 

(a)  Section 91.171, VOR equipment check for IFR operations. 

(b)  Section 91.205, Powered civil aircraft with standard category U.S. airworthiness 
certificates, instrument, and equipment requirements. 

1. Section 91.205(d)(2) requires air navigation equipment to be appropriate to the 
ground facilities used. The current NAS is based on VHF Omnidirectional Range (VOR) and 
VOR/Distance Measuring Equipment (DME) ground facilities. Therefore, this regulation requires that 
VOR and/or VOR/ DME equipment or an area navigation system that meets the enroute criteria be 
installed in the aircraft and operable if it is to be used for IFR flight in U.S. national airspace. This 
navigational equipment is necessary to navigate to the degree of accuracy required for ATC. If the route 
to be flown is predicated on Nondirectional Beacon (NDB), then Automatic Direction Finder (ADF) 
airborne equipment is also required. 

2.  Section 91.205(e) requires approved DME equipment when operating at or above 
24,000 feet MSL if the route or route segment is predicated on VOR. DME is not required, for example, 
when navigation is based on the use of an Area Navigation (RNAV) system that meets the appropriate 
AC or equivalent enroute performance and reliability criteria (or equivalent) without input from DME. 

(a)  Section 91.209, Aircraft lights. 

(b)  Part 91, § 91.215, ATC transponder and altitude reporting equipment and use. 

(c)  Section 91.217, Data correspondence between automatically reported pressure altitude 
data and the pilot's altitude reference. 

(d)  Section 91.219, Altitude alerting system or device (turbojet powered civil airplanes). 

(e)  Section 91.221, Traffic alert and collision avoidance system and use. 

(2)  Title 14 CFR Part 121 Air Navigation Equipment Requirements. Part 121 specifies the 
navigational equipment necessary for all operations conducted under that Part, including operations 
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outside the United States. These requirements are in addition to the navigational equipment requirements 
of Part 91, but do not require duplication of any equipment specified in Part 91. All of Part 121 enroute 
requirements reflect the concept of “demonstrated ability.” The following are examples of Part 121 
navigation equipment requirements. Inspectors should read the appropriate 14 CFR in conjunction with 
this material. 

(a)  Section 121.93 and 121.113, Area and Route Requirements: General. The air carrier must 
show that it is able to conduct satisfactory operations over the routes and areas in which it operates. 
Approvals in areas and on specific routes are granted in OpSpecs and listed by “area of enroute 
operation” and specific route, when appropriate. The general requirements specified in §§ 121.93 and 
121.113 are not applicable to Class II navigation. Certain OpSpecs stipulate requirements for operations 
in Class G airspace. 

(b)  Sections 121.95 (domestic/flag) and 121.115 (supplemental), Route width. These 
regulations specify the lateral navigation considerations necessary for the control of air traffic in Class I 
navigation. Certain Part B OpSpecs address these requirements (see Volume 3, Chapter 1, Section 4, of 
8400.10). 

(c)  Sections 121.103 and 121.121, Enroute navigational facilities.  

1. Sections 121.103(a) and 121.121(a) implement the concept of “navigation 
performance” when conducting IFR Class I navigation and certain types of Class II navigation that use 
nonvisual ground aids. Nonvisual ground aids are electronic Navigational Aids (NAVAID), but not 
necessarily limited to VOR, DME, or NDB. Loran-C is an example of a navigation system considered to 
be a nonvisual ground aid. Each Part 121 operator must show that nonvisual ground aids are available and 
located to allow navigation to the degree of accuracy required for ATC and the type of operation 
involved. 

2. Area navigational systems that are certified for IFR flight in areas where Domestic 
ATS procedures are applied meet the intent of §§ 121.103 and 121.121 when conducting Class I 
navigation (including space-based systems such as GPS). 

3. Certain long-range operations may be conducted under these regulations using the 
following navigational equipment: 

• Automatic Loran C systems approved in reference to AC 20-121, Airworthiness 
Approval of Airborne Loran-C Navigation Systems for Use in the U.S. National 
Airspace System (NAS), as amended 

• Operations using approved satellite-based systems such as GPS 

4. When operating in the U.S. Class A airspace, area navigation systems that have not 
been demonstrated to meet the criteria for IFR flight in areas where Domestic ATS procedures are applied 
also meet the intent of these rules, provided the ATC radar is serviceable and dual airborne VOR/DME 
equipment is installed and operable. OpSpecs provide authorization to conduct operations in the U.S. 
positive control area (PCA) using these area (or long-range) navigation systems . 

5. Sections 121.103 and 121.121 do not specifically state or imply a redundant 
navigation equipment capability. In addition, these regulations do not apply to VFR pilotage operations, 
operations with a flight navigator or long-range navigation operations using an Inertial Navigation System 
(INS). 
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(d)  Section 121.305, Flight and navigational equipment. 

(e)  Section 121.323, Instrument and equipment for operations at night. 

(f)  Section 121.325, Instruments and equipment for operations under IFR or over the top. 

(g)  Section 121.345, Radio equipment. 

(h)  Section 121.347, Radio equipment for operations under VFR over routes navigated by 
pilotage. 

1.  If the route is navigated using an area navigational system, radio navigational signals 
compatible with the airborne area navigational system must be available if required for the system to 
perform its intended function. Unless the route is navigated using an area navigation system certified for 
IFR flight in accordance with criteria in the appropriate guidance, airborne VOR equipment is required 
when the route is predicated on VOR. Airborne ADF equipment is required when it is predicated on 
NDB. 

2.  Although section 121.611 permits VFR enroute operations, Part 121 operators are 
generally prohibited from conducting VFR enroute operations by Part B of the operations specifications. 
Certain Part 121 operators may be specifically authorized to conduct VFR enroute operations in special 
situations (see volume 3, chapter 1.) 

3.  This rule does not apply to Class II navigation. 

NOTE: Section 121.347(b) specifies that for night VFR pilotage operations, the airplane 
must be equipped with the radio equipment necessary to receive radio navigational 
signals applicable to the route flown. 

(i)  Sections 121.349, Radio equipment for operations under VFR over routes not navigated 
by pilotage or for operations under IFR or over the top. The essential requirement of this regulation is that 
airplanes must be equipped to receive radio navigational signals from all primary enroute and approach 
navigational facilities intended to be used. 

1.  The intent of this regulation is to require redundant airways navigation capability 
(VOR, VOR/DME, and NDB) to ensure the ability to navigate to the degree of accuracy required for 
ATC when conducting Class I navigation. Sections 121.103 and 121.121 clearly state that nonvisual 
ground aids are not required for operations over routes where celestial or other means of navigation are 
approved by the Administrator. Since all IFR primary enroute and approach navigation facilities have 
historically been nonvisual ground aids (Standard ICAO ground-based NAVAIDs), § 121.349 is intended 
to apply only to operations over routes predicated on VOR, VOR/DME, or NDB. 

2.  Section 121.349 applies to both Class I and Class II navigation operations. Sections 
121.103, 121.121, and 121.389 apply to Class II navigation operations. The intent of section 121.349 is 
met when any Class I navigation operation is predicated on the following: 

• VOR, provided dual independent VOR equipment is installed and operable in the 
airplane. 

• NDB, provided dual independent ADF equipment is installed and operable in the 
airplane. However, if one ADF system and a dual independent VOR system are 
installed and operable, the intent of section 121.349 is met provided VOR 
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NAVAIDs are located at ground positions that would permit the flight to safely 
proceed (from any point along the route) to a suitable airport and complete an 
instrument approach without using ADF equipment. 

• Area navigational systems, provided either dual independent area navigation 
systems certified under the appropriate guidance are installed and operable or if 
the capability exists to revert to VOR or NDB, a single RNAV system is installed 
and operable. 

• Part B of the OpSpecs permits (under specified conditions) an area navigational 
system fix to be substituted for an ICAO ground-based NAVAID when that 
facility is temporarily out of service. 

(j)  Section 121.351, Radio equipment for extended overwater operations and for certain other 
operations. This regulation applies to both Class I and Class II navigation operations. Sections 121.103, 
121.121, and 121.389 apply to all other Class II navigation operations. 

(k)  Section 121.357, Airborne weather radar equipment requirements. Airborne weather 
radar is normally used for thunderstorm detection and avoidance. 

(l)  Section 121.355, Equipment for operations on which specialized means of navigation are 
used. This regulation limits the definition of “specialized means of navigation,” such as INS operations, 
when operating outside the United States. Section 121.355 is referenced in § 121.389 which requires 
“specialized means of navigation” (INS or IRS) to be approved in accordance with § 121.355. GPS, INS, 
and IRS are long-range navigation systems that can be used to satisfy the requirements of Class II 
navigation. 

(m)  Section 121.389, Flight navigator and specialized navigation equipment. The conceptual 
basis of this regulation is the phrase “when its position cannot be reliably fixed for a period of more than 
1 hour.” 

1.  “Reliably fixed,” as defined in the OpSpecs, is a station passage of a VOR, VORTAC, 
or NDB waypoint. A “reliable fix” also includes a VOR/DME fix, an NDB/DME fix, a VOR intersection, 
an NDB intersection, and a VOR/NDB intersection, provided course guidance is available from one of the 
facilities and the fix lies within the operational service volume of both facilities that define the fix. A 
“reliable fix” also includes positioning information obtained from an IFR certified area navigation system, 
such as GPS, LORAN C, or DME/DME updated Flight Management System (FMS). 

2.  Section 121.389 does not apply to those situations where the airplane's position can be 
reliably fixed, at least once each hour to the degree of accuracy required for the control of air traffic. If the 
operator can show compliance with §§ 121.103/121.121, the requirements of 14 CFR § 121.389 are 
automatically met by providing fixes more frequently than once an hour. Therefore, Class II navigation 
operations using a GPS system meets the requirements of §§ 121.103 or 121.121 and are approved under 
these regulations. 

3.  Class II operations with an INS system are approved under Part 121, § 121.355 and 
Appendix G. 

4.  Class II navigation systems are divided into two categories. 
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• INS, IRU, and IRS (inertial systems) are defined as “specialized means of 
navigation,” as addressed in §§ 121.389 and 121.355. They are self-contained, 
electronic dead reckoning systems that have no “position fixing” capabilities. 

• Loran C and GPS are “position fixing” or “position keeping” devices that receive 
their signals from an external source. Loran C and GPS are nonvisual ground and 
space-based aids, respectively, and are addressed in §§ 121.103 and 121.121, 
enroute navigational facilities. 

(3)  Title 14 CFR Part 125 Air Navigation Equipment Requirements. Part 125 specifies the 
navigation and communications equipment necessary for all operations under Part 125, including Part 125 
operations outside the United States. These requirements are in addition to the navigation and 
communications equipment requirements of Part 91, but do not require duplication of any equipment 
specified in Part 91. The following are examples of Part 125 navigation and communications equipment 
requirements, with clarification, when appropriate. Inspectors should read the appropriate 14 CFR in 
conjunction with this material. 

(a)  Section 125.203, Radio and Navigation Equipment 

(b)  Section 125.244, Traffic Alert and Collision Avoidance System 

(c)  Section 125.225, Flight Recorders 

(d)  Section 125.266, Digital Flight Data Recorders 

(e)  Section 125.277, Cockpit Voice Recorders 

(f)  Section 125.267, Flight Navigator and Long-Range Navigation Equipment 

(4)  Title 14 CFR Part 135 Air Navigation Equipment Requirements. Part 135 specifies the 
navigation and communications equipment necessary for all operations under Part 135, including Part 135 
operations outside the United States. These requirements are in addition to the navigation and 
communications equipment requirements of Part 91, but do not require duplication of any equipment 
specified in Part 91. The following are examples of Part 135 navigation and communications equipment 
requirements, with clarification, when appropriate. Inspectors should read the appropriate 14 CFR in 
conjunction with this material. 

(a)  Section 135.143, General requirements 

(b)  Section 135.149, Equipment requirements: General 

(c)  Section 135.159, Equipment requirements: Carrying passengers under VFR at night or 
under VFR over the top conditions 

(d)  Section 135.161, Radio and navigation equipment: Carrying passengers under VFR at 
night or VFR over the top. Section 135.161 requires radio navigational equipment able to receive radio 
signals from the ground facilities to be used. The ground facilities and airborne equipment used must 
enable navigation to the degree of accuracy required for ATC. Airborne equipment requirements must 
also comply with Part B of the OpSpecs 

1.  If the route is navigated using an area navigation system installed in accordance with 
the appropriate guidance the installed area navigation equipment must be operable. VOR and/or ADF 
equipment are not required for enroute operation dispatch where an area navigation system certified for 
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IFR flight is installed, in accordance with the applicable guidance, and operable. Additionally, all ground-
based or space-based elements of the support system must be operational at dispatch. 

2.  Unless the route is navigated using an area navigation system certified for IFR flight 
in accordance with appropriate ACs, VOR equipment must be installed and operable if the route is 
predicated on VOR. ADF equipment must be installed and operable if the route is predicated on NDB. 

(e)  Section 135.163, Equipment requirement: Aircraft carrying passengers under IFR. 

(f)  Section 135.165, Radio and navigation equipment: Extended overwater or IFR operation.  

1.  The requirements of § 135.165 apply to both Class I and Class II navigation equip-
ment requirements. Part 135 Class II navigation requirements are specified in Part B of the OpSpecs. 

2.  This regulation requires two independent systems for navigation compatible with the 
facilities to be used. For enroute navigation (excluding terminal operations), the facilities that must be 
used, whether self-contained, ground-based, or space-based, must enable navigation to the degree of 
accuracy required for ATC. Airborne equipment requirements must also comply with Part B of the 
OpSpecs. 

3.  If the route is navigated using an area navigation system installed and approved in 
accordance with the enroute criteria of the applicable ACs, two independent area navigation systems must 
be installed and operable. Dual VOR and/or dual ADF equipment is not required for enroute operations 
when two independent area navigation systems, certified for IFR flight in accordance with the applicable 
ACs, are installed and operable and all elements of the support facilities are serviceable. For example, two 
independent GPS systems or one independent GPS system and some other approved independent area 
navigation system would be acceptable configurations. 

4.  Part B of the OpSpecs permits (under specified conditions) an approved area 
navigation system fix to be substituted for an ICAO ground-based NAVAID when that facility is 
temporarily out of service. 

5.  Unless routes are navigated using an area navigation system certified for IFR flight in 
accordance with the appropriate ACs, two independent VOR systems must be installed and operable if the 
route is predicated on VOR and two independent ADF systems must be installed and operable if the route 
is predicated on NDB. Section 135.165 (d) allows for the installation and use of a single long-range 
navigation system in specific geographic areas. This may be authorized by the issuance of OpSpec B054, 
Class II Navigation Using Single Long-Range navigation System (S-LRN). 

(g)  Section 135.175, Airborne weather radar equipment requirements. 

(h)  Section 135.215, IFR: Operating limitations. This regulation specifies the degree of 
accuracy required when operating IFR outside of controlled airspace, e.g., Class G airspace and/or at an 
airport without an operating control tower. It also reflects the concept of “demonstrated ability” to safely 
conduct operations.  

3.  NAVIGATION CONCEPTS. 

A.  Concept of Navigation Performance. The concept of navigation performance involves the 
precision that must be maintained for both the assigned route and altitude by an aircraft operating within a 
particular area. Navigation performance is affected by the deviation (for any cause) from the route of 
flight specified in the ATC clearance. This includes errors due to degraded accuracy and reliability caused 

Page 16  



12/12/06 N 8000.340 
 Appendix 1 

by the design and maintenance of airborne and ground-based navigational equipment and the flightcrew's 
competency. 

(1)  The concept of navigational performance is fundamental to the Regulations and is best 
defined in 14 CFR Part 121, sections 121.103 and 121.121, which state that each aircraft must be 
“navigated to the degree of accuracy required for air traffic control.” 14 CFR Part 91, section 91.123 
requirements related to compliance with ATC clearances and instructions also reflect this fundamental 
concept. The concept of navigational performance is also inherent in ICAO Standards and Recommended 
Practices (SARPs). For example, Annex 2 states that the aircraft “shall adhere to its current flight plan” 
(comply with the currently effective ATC clearance) and “when on an established air traffic service 
(ATS) route, operate along the defined centerline of that route.” 

NOTE:  Various ICAO Planning and Implementation Regional Groups (PIRG) are 
considering the implementation of strategic lateral offset procedures, to be used at the 
pilot’s option, whereby properly equipped aircraft can be flown offset 1 or 2 nm to the 
right of centerline based on direction of flight. This procedure is designed to decrease the 
technical collision risk in the applicable airspace. An operational trial of this procedure 
is ongoing in the West Atlantic Rought System (WATRS). 

(2)  RNAV (Area Navigation). RNAV operations permit flight in any airspace with prescribed 
accuracy tolerances without the need to fly directly over ground-based navigation facilities. The 
application of RNAV techniques in various parts of the world has already been shown to provide a 
number of advantages over more conventional forms of navigation.  

(3)  Required Navigation Performance (RNP). Required Navigation Performance (RNP) is 
intended to provide RNAV performance standards that can be used and applied by aircraft and aircraft 
equipment manufacturers, airspace planners, aircraft certification and operations, pilots and controllers, 
and international aviation authorities. RNP, along with other aspects of communications, navigation, and 
surveillance, can be applied to obstacle clearance or aircraft separation requirements to ensure a 
consistent application level. RNP is a concept that applies to navigation performance within an airspace, 
and therefore affects both the airspace and the aircraft. RNP is intended to characterize an airspace 
through a statement of the navigation performance accuracy (RNP type) to be achieved within the 
airspace. The RNP type is based on a navigation performance accuracy value, that is expected to be 
achieved by the population of aircraft operating within the airspace 95% of the time. Required levels of 
navigation performance (standards) vary from area to area, depending on traffic density and complexity 
of the routes flown. The implementation of RNP is part of ICAO’s Global Air Navigation Plan for 
communication, navigation, and surveillance (CNS) and supports ICAO’s air traffic management (ATM) 
concepts. The end state of the transition is the implementation of Free Flight, that allows user-defined 
trajectory. The development of the RNP concept recognizes that current aircraft navigation systems are 
capable of achieving a predictable level of navigation performance accuracy and that a more efficient use 
of available airspace can be realized on the basis of this navigation capability. The carriage of specialized 
navigation equipment is a requirement in some regions and may become a requirement in others. 

B.  Concept of Operational Service Volume. Operational service volume is that volume of airspace 
surrounding an ICAO standard airways navigation facility that is available for operational use. Within 
that volume of airspace, a signal of usable strength exists that is not operationally limited by co-channel 
interference. Within this volume of airspace (the operational service volume), an ICAO standard ground-
based NAVAID signal in space conforms to flight inspection signal strength and course quality standards 
including frequency protection. ICAO standard ground-based NAVAIDs are VOR, VOR/DME, and a 
Nondirectional Beacon (NDB). The Global Positioning Service (GPS) has been accepted by ICAO as a 
standard NAVAID, however, a distinction is made between “standard ground-based NAVAIDs” and 
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“standard NAVAIDs.” “Standard ground-based NAVAIDs” have an operational service volume and 
“standard NAVAIDs” do not. The NAS of ICAO contracting member States are based on the operational 
service volume of these ground-based facilities, but GPS, by virtue of its universal signal coverage, is not 
restricted to an operational service volume. Navigational performance within the operational service 
volume and ATC separation minima can be predicated by the use of both standard ground-based 
NAVAIDs and standard NAVAIDs. The concept of operational service volume is critical for 
understanding and applying the principles of air navigation, as discussed in this handbook. Refer also to 
the Aeronautical Information Manual (AIM) for further discussion on operational service volume.  

C.  Categories of Navigational Operations. A thorough comprehension of the categories of 
navigational operations is essential to understand air navigation concepts and requirements discussed in 
this handbook and other documents. Understanding the categories of navigational operations is also 
essential for evaluating an operator's ability to navigate to the degree of accuracy required for the control 
of air traffic. In the broad concept of air navigation, two major categories of navigational operations are 
identified: 

• Class I navigation 

• Class II navigation 

(1)  Class I navigation. Class I navigation is defined as any enroute flight operation conducted in 
controlled or Class G airspace that is entirely within operational service volumes of ICAO standard 
ground-based NAVAIDs (VOR, VOR/DME, NDB).  

(a)  The operational service volume describes a three-dimensional volume of airspace within 
which any type of enroute navigation is categorized as Class I navigation. For any type of navigation 
within this volume of airspace, IFR navigational performance must be at least as precise as IFR 
navigation is required to be using VOR or VOR/DME. It is important to understand that the definition of 
Class I navigation is not dependent upon the equipment installed in the aircraft. For example, an aircraft 
equipped and approved to use Loran-C or GPS in the U.S. as the sole means of enroute navigation is 
conducting Class I navigation when the flight is operating entirely within the operational service volume 
of federal VORs and VOR/DMEs. In this example, if IFR operations are to be conducted, the IFR 
navigational performance of the Loran-C or GPS must be as precise as IFR navigation is required to be 
using the ICAO standard ground-based NAVAIDs. In another example, a VFR flight navigated by 
pilotage is conducting Class I navigation when operating entirely within the operational service volume. 

(b)  A determination of the lateral and vertical extent of the airspace where Class I navigation 
is conducted is determined solely by the operational service volumes of ICAO standard ground-based 
NAVAIDs (see section 3 of this chapter.) Class I navigation cannot be conducted outside of this airspace. 
Class I navigation also includes VFR or IFR navigation operations on the following: 

• Federal airways 

• Published IFR direct routes in the U.S. 

• Published IFR off airway routes in the U.S. 

• Airways, advisory routes (ADRs), direct routes, and off airway routes published or 
approved by a foreign government, provided that these routings are continuously 
within the operational service volume (or foreign equivalent) of ICAO standard 
ground-based NAVAIDs. 
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(c)  Class I navigation requirements are directly related to separation minima used by ATC. 
IFR separation minima applied in the U.S. NAS and most other countries are based on the use of ICAO 
standard ground-based NAVAIDs. However, these separation minima can only be applied by ATC within 
areas where the ground-based NAVAID signal in space meets flight inspection signal strength and course 
quality standards. An ICAO standard ground-based NAVAID signal in space conforms to flight 
inspection signal strength and course quality standards, including frequency protection, within its 
designated operational service volume. Therefore, air navigation and the safe separation of aircraft within 
that service volume can be predicated on the use of these facilities. 

(d)  Within areas where the safe separation of aircraft is based on the use of ICAO standard 
ground-based NAVAIDs, any IFR operation must be navigated with at least the same accuracy as the 
accuracy specified by the appropriate national separation minima. The illustration following this 
paragraph provides several examples of Class I navigation.  

(2)  Class II Navigation. Class II navigation is any enroute operation that is not categorized as 
Class I navigation and includes any operation or portion of an operation that takes place outside the 
operational service volumes of ICAO standard ground-based NAVAIDs. For example, an aircraft 
equipped with only VOR conducts Class II navigation when the flight operates in an area outside the 
operational service volume of a VOR. 

(a)  Class II navigation involves operations conducted in areas where the signals from ICAO 
standard ground-based NAVAIDs have not been shown to meet flight inspection signal strength, course 
quality, and frequency protection standards. Therefore, ATC cannot predicate aircraft separation on the 
use of these facilities alone and must apply larger separation criteria. 

(b)  When operating outside the operational service volume of ICAO standard ground-based 
NAVAIDs, signals from these stations cannot be relied upon as the sole means of conducting long-range 
operations to the degree of accuracy required for the control of air traffic or as the sole means of obstacle 
avoidance. Therefore, when operating outside the designated operational service volumes of ICAO 
standard ground-based NAVAIDs, operators must use long-range navigation systems (LRNS) approved 
to navigate to the degree of accuracy required for the control of air traffic and to avoid obstacles 

(c)  It is important to understand that the definition of Class II navigation does not address the 
equipment installed in the aircraft.  For any type of navigation within this volume of airspace, the IFR 
navigational performance must be at least as accurate as the navigational performance assumed during 
establishment of the ATC separation minima for that volume of airspace.  

(d)  In the domestic U.S., it is not uncommon for VFR flights at low altitude to conduct 
Class II navigation while outside the operational service volumes of ICAO standard ground-based 
NAVAIDs. Class II navigation includes transoceanic operations and operations in remote land areas. A 
more detailed discussion of Class II navigation is provided in section 4 of this chapter. 

D.  Global Positioning System (GPS) and Wide Area Augmentation System (WAAS) Navigation.  GPS 
is a satellite-based radio navigation system that uses precise range measurements from GPS satellites to 
determine a precise position anywhere in the world. The GPS constellation consists of a minimum of 24 
satellites in various orbital planes approximately 11,000 nautical miles (NM) above the earth. The 
satellites broadcast a timing signal and data message that the airborne equipment processes to obtain 
satellite position and status data and to measure how long each satellite’s radio signal takes to reach the 
receiver. By knowing the precise location of each satellite and precisely matching timing with the atomic 
clocks on the satellites, the receiver can accurately measure the time the signal takes to arrive at the 
receiver. Thus, the receiver can determine the satellite’s precise position. A minimum of three satellites 
must be in view to determine a two-dimensional position. Four satellites are required to establish an 
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accurate three-dimensional position. GPS equipment determines its position by precise measurement of 
the distance from selected satellites in the system and the satellite's known location. The accuracy of GPS 
position data can be affected by various factors. Many of these accuracy errors can be reduced or 
eliminated with mathematics and sophisticated modeling, while other sources of errors cannot be 
corrected. The following are examples of those errors that cannot be corrected: 

• Atmospheric propagation delays can cause relatively small measurement errors, typically less 
than 100 feet. Ionospheric propagation delays can be partially corrected by sophisticated 
error-correction capabilities. 

• Slight inaccuracies in the atomic clocks on the satellites can cause a small position error of 
approximately 2 feet. 

• Receiver processing (such as mathematical rounding and electrical interference) may cause 
errors that are usually either very small, which may add a few feet of uncertainty into each 
measurement, or very large, that are easy to detect. Receiver errors are typically on the order 
of 4 feet. 

• Conditions that cause signal reflections before the satellite’s transmitted signal gets to the 
receiver can cause small errors in position determination or momentary loss of the GPS 
signal. While advanced signal processing techniques and sophisticated antenna design are 
used to minimize this problem, some uncertainty can still be added to a GPS measurement. 

• A satellite’s exact measured orbital parameters (ephemeris data) can contain a small error of 
approximately 4 feet. 

(1)  System Operation. 

(a)  The Department of Defense (DOD) is responsible for operating the GPS satellite 
constellation and constantly monitors the GPS satellites to ensure proper operation. Every satellite's 
ephemeris data are sent to each satellite for broadcast as part of the data message sent in the GPS signal. 
The GPS is a system of cartesian earth-centered, earth-fixed coordinates, as specified in the DOD World 
Geodetic System 1984 (WGS-84). Navigation values, such as groundspeed and distance and bearing to a 
way point, are computed from the aircraft’s latitude/longitude and the location of the waypoint. Course 
guidance is usually provided as a linear deviation from the desired track of a great circle course between 
defined way points. 

(b)  GPS navigation capability from the 24-satellite constellation is available 24 hours a day 
anywhere in the world. GPS status is broadcast as part of the data message transmitted by the satellites. 
Additionally, system status is available through Notices to Airmen (NOTAM) and from the U.S. Coast 
Guard.  

(c)  GPS signal integrity monitoring will be provided by the GPS navigation receiver, using 
receiver autonomous integrity monitoring (RAIM). For GPS sensors that provide position data only to an 
integrated navigation system (e.g., FMS, multi-sensor navigation system), a level of GPS integrity 
equivalent to that of RAIM may be provided by the integrated navigation system. Availability of RAIM 
capability to meet non-precision approach requirements in the United States with the 24-satellite 
constellation is expected to exceed 99 percent. 

(2)  Selective Availability (SA). Essentially, SA is a method by which DOD can artificially create 
a significant clock and ephemeris error in the satellites. This feature is designed to deny an enemy nation 
or terrorist organization the use of precise GPS positioning data. SA is the largest source of error in the 
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GPS system. When SA is active, the DOD guarantees horizontal position accuracy will not be degraded 
beyond 100 meters, 95 percent of the time, and beyond 300 meters, 99.99 percent of the time. The U.S. 
began discontinuing the use of intentional degradation, SA, May 1, 2000 until 2006 with an annual 
assessment of its continued use. Civilian users will realize a dramatic improvement in GPS accuracy with 
the discontinuation of SA. It is envisioned that SA will not be turned on unless a national emergency 
exists or is imminent.  

(3)  TSO-C145a /C146a Avionics Equipment for Wide Area Augmentation Systems (WAAS). 

(a)  WAAS has been developed to improve the accuracy, integrity, availability, and reliability 
of GPS signals. It is a safety critical system consisting of a ground network of reference and integrity 
monitor data processing sites that assess current GPS performance, as well as a space segment that 
broadcasts that assessment to GNSS users to support IFR navigation. WAAS equipment has been 
designed to automatically use the WAAS data and ranging signal. The operational availability of 
navigation for WAAS-equipped operators in any given area may be ascertained by accessing the FAA 
NOTAM system. (See TSO-C145a/C146a and RTCA DO229B, Minimum Operational Performance 
Standards for Global Positioning System/Wide Area Augmentation System Airborne Equipment.) 

(b)  Recent developments in navigation technology include the availability of WAAS capable 
navigation systems approved under TSO-C145a/C146a. This equipment constitutes a significant 
improvement over the older GPS standards (TSO-C129) by the incorporation of new technology to 
provide enhanced signal integrity using WAAS, Fault Detection and Exclusion (FDE), and Receiver 
Autonomous Integrity Monitoring (RAIM). The improved navigation accuracy and flexibility of WAAS 
equipment will ultimately produce an increase in both system capacity and overall flight safety.  

(c)  TSO-C145a provides the certification standards for airborne navigation WAAS sensors, 
while TSO-C146a refers to a WAAS stand-alone airborne navigation system. TSO-C145a/C146a 
equipment must be installed in accordance with Advisory Circular (AC) 20-138A, Airworthiness 
Approval of Global Navigation Satellite System (GNSS) Equipment. For TSO-C145a equipment, the 
flight management system must comply with TSO-C115b and be installed in accordance with AC 20-
130A, Airworthiness Approval of Navigation or Flight Management Systems Integrating Multiple 
Navigation Sensors. When all provisions are met, including the installation of dual independent systems, 
these systems may be authorized for use as the only means of conducting IFR Area Navigation (RNAV) 
in the U.S. NAS. 

(d)  FDE technology allows WAAS equipment to automatically detect a satellite failure that 
effects navigation and to exclude that satellite from the navigation solution. 

(e)  Receiver Autonomous Integrity Monitoring (RAIM) is a function that considers the 
availability of satisfactory signal integrity broadcasted from the particular GPS satellites used during a 
given flight. Onboard GPS/ WAAS navigators accomplish this automatically as the aircraft proceeds 
along its route. When insufficient signal integrity is detected a ‘loss of integrity’ or RAIM alert is 
provided to the flight crew. To support pre-flight planning, operators can identify outages that impact 
WAAS equipment through NOTAMs or by accessing an FAA-approved prediction program. 

(f)  Under present regulations, operators certificated in accordance with 14 CFR Part 119 
proposing to use WAAS equipment as the only means of IFR navigation must have a TSO-C145a/C146a 
approach capable navigation system installed and operating in their aircraft. In the event of a complete 
failure of WAAS and GPS navigation capability operators must provide for reversion to another form of 
radio navigation or the navigation system must provide for an automatic positioning capability to ensure 
the flight can be safely continued to its destination or a suitable alternate. 
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(4)  Use of WAAS in Alaska Operations. 

(a)  POIs should refer to volume 3, chapter 1, section 4, paragraph 71, Part B OpSpecs, B030-
IFR Navigation Using GPS/WAAS RNAV Systems, for issuance of OpSpecs that authorize WAAS 
RNAV operations in Alaska. OpSpec Paragraph B030 is issued to those certificate holders identified in 
Section 1 of SFAR 97 for IFR enroute RNAV operations in Alaska and its airspace on published air 
traffic routes using TSO-C145a/ C146a navigation systems as the only means of IFR navigation. The 
OpSpec also authorizes TSO-C145a/C146a navigational systems to be used for IFR enroute operations at 
Special Minimum Enroute Altitudes (MEA) that are outside the operational service volume of ground-
based navigation aids, if the aircraft operation meets the requirements of sections 3 and 4 of SFAR 97.  

(b)  SFAR 97 is applicable to U.S. and foreign operations conducted in Alaska under 14 CFR 
Parts 91, 121, 125, 129, and 135. The SFAR allows IFR operations using dual TSO-C145a/C146a 
GPS/WAAS systems as the only means of navigation on federal airways and other published Air Traffic 
Service (ATS) routes in domestic airspace, both within and outside the operational service volume of 
ground based navigation aids. The rule also authorizes the use of GPS designated minimum enroute 
altitudes (MEA) for aircraft using TSO-C145a/C146a systems. These GPS MEAs along applicable routes 
are indicated on IFR charts in blue followed by the letter “G.” The SFAR also establishes training 
requirements for operators of TSO-C145a/C146a equipped aircraft including training in service 
degradation and equipment failure modes. 

E.  Concept of the Degree of Accuracy Required for Control of Air Traffic. The fundamental concept 
for all IFR navigation standards, practices, and procedures is that all IFR aircraft must be navigated to the 
degree of accuracy required for control of air traffic. 

(1)  When a flight adheres to the clearance assigned by ATC at all times, that aircraft is 
considered to be navigated to the degree of accuracy required for the control of air traffic. If an aircraft 
makes an unauthorized deviation from its assigned clearance, that aircraft has not been navigated to the 
degree of accuracy required for control of air traffic. 

(2)  ATC separation minima establish the minimum lateral, vertical, and longitudinal distances 
that are used to safely separate aircraft operating within a specified area. Separation minima also represent 
the minimum level of overall navigation performance and a buffer that can be accommodated at any time 
without jeopardizing safety of flight. These separation minima have been established for IFR operations 
in controlled airspace. These standards are usually established through international agreement and 
implemented through national regulations. These minima are established for particular categories of 
navigational operation and specified areas. Examples of particular categories of navigational operations 
and specified areas include navigation on airways in the national airspace of ICAO member states and 
long-range navigation in oceanic or remote land areas. 

(3)  For operations where ATC services are provided by the United States, separation minima are 
established by 14 CFR and ATC directives. For operations where air traffic services are provided by 
contracting ICAO member States, separation minima are established by the national regulations of the 
member states (if established) and in ICAO documents. Operations in Class G airspace are not provided 
ATC services (aircraft are not separated by ATC). Separation minima are not normally established for 
Class G airspace. The prevention of collision is dependent upon the “see and avoid” concept and other 
practices discussed in paragraph 73. 

(4)  Separation minima applied for operations in the U.S. NAS can be found in FAA Order 
7110.65, Air Traffic Control. FAA Order 7110.83, Oceanic Air Traffic Control, prescribes separation 
minima in international oceanic airspace delegated to the U.S. by ICAO. ICAO Document 7030/4, 
Regional Supplementary Procedures, also prescribes separation minima in international airspace. 
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4.  THE CONCEPT OF AN ATC CLEARANCE.  Issuance of an ATC clearance by a controller and 
the acceptance of this clearance by a pilot is a negotiation process that establishes conditions for the 
prevention of collision hazards (in flight and terrain). 

A.  When a controller issues an IFR clearance, the controller agrees to reserve a three-dimensional 
block of airspace for that aircraft along the route defined in that clearance. The controller also agrees to 
issue clearances to all other controlled air traffic, ensuring safe separation. 

B.  When a pilot accepts an ATC IFR clearance, the pilot agrees to continuously remain within that 
three-dimensional block of airspace assigned by ATC, and adhere to the rules of flight for that operation. 
The pilot is obligated to comply with the clearance unless amended or an emergency is declared. 

C.  The pilot is expected to navigate to the degree of accuracy required for air traffic control. A failure 
to navigate to the degree of accuracy required may create a flight safety hazard. 

D.  In a non-radar or non-ADS environment, ATC has no direct knowledge of the actual position of 
an aircraft or its relationship to other aircraft in adjacent airspace. Therefore, ATC’s ability to detect a 
navigational deviation and resolve collision hazards is seriously degraded when a deviation from an 
agreed-to clearance occurs. 

[5 - 10 RESERVED] 
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FIGURE 1.1.1 

EXAMPLES OF LATERAL SEPARATION IN THE NORTH ATLANTIC MNPS 
AIRSPACE AND LATERAL SEPARATION ON FEDERAL AIRWAYS 
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CHAPTER 1.  AIR NAVIGATION, COMMUNICATIONS, AND 
SURVEILLANCE 

SECTION 2.  AIR NAVIGATION APPROVAL REQUIREMENTS 

11. GENERAL. This section contains direction and guidance to be used by certification teams and 
inspectors when approving operator requests for air navigation operations. Inspectors approve these 
operations by issuing appropriate OpSpecs paragraphs in Part B of OpSpecs. Except for Class I 
navigation, the approval process normally requires validation testing. This section provides guidance 
specifically related to air navigation requirements. 

12.  SUBJECT FAMILIARIZATION AND APPROVAL REQUIREMENTS. Once an operator has 
requested approval for air navigation operations, it is essential that inspectors fully understand the 
concepts, national policies, standard practices, direction, and guidance related to the area of proposed 
operations. In addition, FAA navigation technical specialists are available to assist principal inspectors in 
understanding, evaluating, and approving air navigation operations. 

A.  Section 1 and subsequent sections of this chapter contain much of this information and additional 
references for more detailed information and guidance. 

B.  When processing initial requests for any air navigation operations involving Class II navigation, 
certification teams and principal inspectors must request guidance from a navigation specialist. 
Certification teams and principal inspectors must also request guidance from a navigation specialist for 
any operations involving “special areas of operation (e.g., Reduced Vertical Separation Minimum 
(RVSM), Required Navigation Performance (RNP), Minimum Navigation Performance Specification 
(MNPS), West Atlantic Route System (WATRS), etc.).” Certification teams and principal inspectors must 
request guidance from a navigation specialist at one of the following locations:  

• The San Francisco (SFO) International Field Office (IFO) 

• The operations section of AFS-400 (HQ). 

13.  DETERMINING THE CLASS OF NAVIGATION. The first determination that must be made 
concerning an air navigation approval request is the category of operation proposed. The inspector must 
determine whether the proposed operation is Class I navigation, Class II navigation, or both. The decisive 
factor in this determination is the operational service volume of ICAO standard ground-based NAVAIDs 
within the proposed area of operation. If the minimum enroute flight altitudes specified and the locations 
of the ICAO standard ground-based NAVAIDs ensure that the flight will always be within the operational 
service volume, the entire enroute operation is Class I navigation. In situations where the entire area of 
operation (at the minimum flight altitude specified) is outside (beyond) the operational coverage volume 
of ICAO standard ground-based NAVAIDs, the operation is Class II navigation. When portions of the 
proposed area of operation ensure that flights are continuously within the operational service volumes of 
ICAO standard ground-based NAVAIDs, that portion of the flight is Class I navigation and the remaining 
portion is Class II navigation (see sections 3 and 4 of this chapter for in-depth discussions of Class I and 
Class II navigation). GPS has been accepted by ICAO as a standard NAVAID; however, a distinction is 
made between standard ground-based NAVAIDs and standard NAVAIDs.” Standard ground-based 
NAVAIDs have an operational service volume and standard NAVAIDs do not. The NAS of ICAO 
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contracting member states are based on the operational service volume of these ground-based facilities 
but GPS, by virtue of its universal signal coverage, is not restricted to an operational service volume. 
Navigational performance within the operational service volume and ATC separation minima can be 
predicated on the use of both ICAO standard ground NAVAIDs and ICAO standard NAVAIDs. 

A.  Flight Altitude.  It is important to understand that the minimum flight altitude is a key factor in the 
determination of the category of navigation (Class I or Class II). The operational service volume of a 
particular standard ground-based NAVAID is heavily influenced by flight altitude. For example, at high 
altitude (above flight level (FL) 180), most VHF Omnidirectional Range Stations (VOR) published for 
use at these altitudes have an operational service volume that extends to a radius of at least 130 nm from 
the facility. However, at low altitudes (below 10,000 feet MSL), the operational service volume of many 
VORs seldom exceeds 40 nm. Therefore, it is highly probable that for a route length of 260 nm between 
VORs, operations above FL 180 would be Class I navigation and operations conducted below 10,000 feet 
MSL would include both Class I and Class II navigation. The Class II navigation portion would begin at 
the edge of the operational service volume of the first VOR and end at the edge of the operational service 
volume of the second VOR. If the inspector determines that the proposal only involves Class I navigation, 
the direction and guidance in section 3 of this chapter will be used. If the proposal involves both Class I 
and Class II navigation, the direction and guidance in sections 3 and 4 of this chapter will be used for 
evaluation and approval or denial of the proposal. 

NOTE: Refer to the Aeronautical Information Manual (AIM) for a more extensive 
discussion of operational service volume. 

B.  Range of Standard Ground-Based NAVAIDs.  Generally, determination of the exact range 
(operational service volume) of the ground-based NAVAIDs intended to be used is not necessary. For 
example, a flight departing from the continental U.S. with a destination in Europe would obviously 
perform Class I and Class II navigation and require equipment appropriate for both. In other situations, it 
can be readily determined that flight operations will be conducted entirely within the operational service 
volume of standard ground-based NAVAIDs. However, sometimes a determination of the exact range of 
a NAVAID is required to evaluate compliance with the requirement for a reliable fix once each hour. In 
the U.S., the frequency management branch (of Airways Facilities) in each region may be contacted to 
determine if a particular NAVAID has been flight checked to a range greater than standard. 

C.  Foreign/Remote Operations.  In foreign countries and in oceanic/remote areas, this determination 
is more complex. In these cases, the determination is based on an equivalence to U.S. standards. In 
general, VOR, VOR/DME routes and fixes published in those areas are within the operational service 
volume (or foreign equivalent) of the ground-based NAVAIDs specified. However, most Air Traffic 
Service (ATS) routes based on NDBs in oceanic/remote areas are Class II navigation over a considerable 
portion of the route. For example, the standard service volume (or coverage) of high powered NDBs 
seldom exceeds 75 nm. In special cases, a few NDBs have been evaluated by flight inspection and have 
an officially designated extended service volume significantly greater than 75 nm. National/Regional 
Aeronautical Information Publications (AIP) and foreign flight inspection offices are the best and most up 
to date sources of information on the operational service volume of these NAVAIDs. 

14.  SPECIAL OPERATIONS. After determining whether a particular operation is Class I navigation, 
Class II navigation, or a combination of both, another important step is to determine if the operation 
involves any specific navigation authorizations to operate into special areas of operation or to use 
equipment or special navigation techniques. 

A.  Examples of special areas of operation include the following: 

• Areas of Magnetic Unreliability (AMU) 
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• Polar operations 

• North Atlantic Minimum Navigation Performance Specification (NAT/MNPS) airspace 

• Canadian MNPS airspace 

• Central East Pacific (CEP) airspace 

• North Pacific (NOPAC) airspace 

• Pacific Organized Track System (PACOTS) 

• Restricted international areas 

• Arctic Ocean or Antarctic Ocean 

• West Atlantic Route System (WATRS) and the Caribbean Sea 

• South Atlantic (Atlantic routes) 

• Gulf of Mexico control areas (Gulf routes) 

• Reduced Vertical Separation (RVSM) 

• Required Navigation Performance (RNP)-x (x is the value in nautical miles associated with 
an airspace or route that requires a specific RNP). 

B.  Examples of special navigation equipment include the following: 

• Private (non-federal) NAVAIDs or broadcast stations (14 CFR Part 171, Nonfederal 
Navigation Facilities) 

• Area Navigation (RNAV) 

• Loran-C 

• Inertial Navigation Systems (INS) and Inertial Reference Systems (IRS) 

• GPS. 

C.  Methods of special navigation include the following: 

• Pilotage 

• Use of a flight navigator 

• Celestial 

• Free gyro or grid. 

15.  NAVIGATION EQUIPMENT. 

A.  In all cases, it is necessary for the operator to provide written aircraft eligibility documentation 
that explicitly states that the aircraft is properly certificated, equipped, and maintained to perform the 
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required functions for the specific type of navigation and other requirements related to any special 
operation (referred to in paragraph 37 above). 

(1)  The written evidence may take the form of a type certificate (TC), supplemental type 
certificate (STC), Aircraft Flight Manual (AFM), AFM Supplement (AFMS), or Flight Standards Board 
(FSB) Report. In certain cases involving special areas of operation, such as AMU, RNP airspace, RVSM, 
and NAT/MNPS, the airworthiness approval must reflect that these special requirements are also met. 

(2)  The eligible aircraft must have equipment where the aircraft documentation explicitly states 
that the installation has received airworthiness approval for the type of operations in accordance with a 
Field Approval (FAA Form 337, Major Repair and Alteration (Airframe, Powerplant, Propeller, or 
Appliance)), AC, or other applicable documentation. 

(3)  This determination must be coordinated closely with the principal avionics inspector (PAI) or 
the regional Flight Standards Airworthiness branch. It is FAA policy and guidance that the principal 
inspectors shall coordinate with one of the FAA navigation specialists (see paragraph 33 of this section). 
If the certificate holder or operator is not able to provide the principal inspectors with specific eligibility 
from the AFM, AFMS, or the FSB Report, official written equipment eligibility must be attained. 

(4)  If the FSDO is unable to determine equipment eligibility from the approved documentation, it 
should forward the request and supporting data through its FAA Flight Standards Regional Division to the 
appropriate Aircraft Evaluation Group (AEG). The AEG will verify that the aircraft and equipment meet 
the criteria for the specific operations and that the system can safely fly the specified operation. The AEG 
will provide written documentation (e.g., amend FSB Report or other official documentation) to verify the 
eligibility of that equipment. 

B.  Conventional Navigation Equipment.  In the case of Class I navigation with conventional 
navigation equipment, such as VOR, VOR/DME, NDB, a statement in the FAA-approved AFM or STC 
that the navigation system and/or equipment is approved for instrument flight rules (IFR) flight is usually 
sufficient. For Class I navigation with other types of RNAV equipment, the equipment must be certified 
for IFR operations and installed and maintained in accordance with the FAA-approved documentation 
appropriate for that specific RNAV equipment. 

C.  Area Navigation (RNAV).  RNAV provides enhanced navigational capability. RNAV equipment 
can automatically compute the airplane position, actual track, and ground speed and then provide 
meaningful information relative to a route of flight selected by the pilot. Typical equipment will provide 
the distance, time, bearing, and crosstrack error relative to the selected “TO” or “active” waypoint and the 
selected route. Several RNAV systems with different navigational performance characteristics are capable 
of providing area navigational functions. Present day RNAV equipment is considered to be equipment 
that operates by automatically determining aircraft position from one or a combination of the following 
sensors with the means to establish and follow a desired path: 

• VOR/DME 

• DME/DME 

• INS must be approved under the provision of 14 CFR Part 121, section 121.355 and 
Appendix G. This approval is not specifically required for 14 CFR Part 135, but the same 
approval criteria apply. 

• Loran-C systems must be approved for the area of operation under the provisions of AC 20-
121, Airworthiness Approval of Airborne Loran-C Navigation Systems for Use in the U.S. 
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National Airspace System (NAS), (or equivalent). See AC 90-92, Guidelines for the 
Operational Use of Loran-C Navigation Systems Outside the U.S. National Airspace System 
(NAS). 

• GPS systems must be approved in accordance with Technical Standard Order (TSO) C-129, 
Airborne Supplemental Navigation Equipment Using the Global Positioning System (GPS), 
TSO C-145, Airborne Navigation Sensors Using the Global Positioning System (GPS) 
Augmented by the Wide Area Augmentation System (WAAS), or TSO C-146, Stand-Alone 
Airborne Navigation Equipment Using the Global Positioning System (GPS) Augmented by 
the Wide Area Augmentation System (WAAS), and other installation criteria or AC 20-130 
(as amended), Airworthiness Approval of Navigation or Flight Management Systems 
Integrating Multiple Navigation Sensors, AC 20-138 (as amended), Airworthiness Approval 
of Global Positioning System (GPS) Navigation Equipment for Use as a VFR and IFR 
Supplemental Navigation System, and AC 90-94 (as amended), Guidelines for Using GPS 
Equipment for IFR Enroute and Terminal Operations and for Nonprecision Instrument 
Approaches in the U.S. National Airspace System, as applicable. 

• Modern multi-sensor systems (such as IRS/FMS) can integrate one or more of the above 
sensors to provide a more accurate and reliable navigational system (see AC 20-130 and AC 
25-15, Approval of Flight Management Systems in Transport Category Airplanes). 

(1)  RNAV systems used for VFR operations (Class I and/or Class II) must reflect an approval for 
VFR use. RNAV systems used for IFR Class I navigation (except operations in the U.S. Class A airspace) 
and Class II navigation must reflect a statement that the system meets the reliability and performance 
criteria, that the system is approved for IFR flight, and if required, approved for any special areas of 
operation in accordance with the following ACs, as applicable: 

(a)  AC 20-130 (as amended),  

(b)  AC 20-121 (as amended), Airworthiness Approval of Airborne Loran-C Navigation 
Systems for Use in the U.S. National Airspace System (NAS) 

(c)  AC 20-138 (as amended), 

(d) AC 25-4, (as amended), Inertial Navigation Systems 

(e)  AC 25-15 (as amended) 

(f)  AC 90-94 (as amended) 

(g)  Technical Standard Order (TSO) C-129 

(h)  TSO C-145a 

(i) TSO C-146a 

16.  TRAINING PROGRAMS AND MANUALS.  Other important areas that must be considered are 
approved/ accepted training programs and approved/accepted company manuals for the equipment used. 
The training programs and company manuals must adequately address the special characteristics of the 
proposed area of operation and the operational (navigation) practices and procedures that must be used. 
Other sections of this chapter provide additional direction and guidance on some specific requirements for 
training programs and company manuals for the various navigation systems and/or areas of operation. 
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17.  MINIMUM EQUIPMENT LISTS (MEL).  Additionally, most approvals of navigation equipment 
and/or areas of operation new to a particular operator also require changes to the company MEL. In all 
cases, principal inspectors must review the company MEL to ensure that complete and accurate direction 
and guidance are provided to company personnel.  

18.  NAVIGATION PRACTICES, TECHNIQUES, AND PROCEDURES.  Navigation practices, 
techniques, and procedures are other important parts of the approval process. They are especially 
significant in long range navigation systems and in operations using RNAV systems. The approval of 
these operations almost always necessitates changes in cockpit checklists and operating practices and 
procedures. Due to the complexity of these operations, the necessary changes must be determined on a 
case-by-case basis considering the operator, the equipment, and the area of operations. 

19.  VALIDATION TESTING REQUIREMENTS.  It is essential for the inspector to evaluate the need 
for validation testing. In a simple case, such as approving Class I navigation in additional areas within the 
U.S. using conventional VOR/DME systems, a validation test is not necessary. However, in more 
complex cases, validation testing is essential to demonstrate the operator's capability and competence to 
safely conduct the proposed operation.  

20.  GUIDANCE FOR USE OF AIRCRAFT EQUIPMENT SUFFIXES.  For guidance in the use of 
aircraft equipment suffixes, refer to the Aeronautical Information Manual or the ATC handbook, Order 
7110.65. Any comments or inquiries concerning the criteria and guidance to qualify and use the 
equipment suffix should be directed to the Flight Technologies and Procedures Division, AFS-400 (HQ). 

21. FAA APPROVAL OF GLOBAL POSITIONING SYSTEM (GPS) EQUIPMENT AND 
OPERATIONS. 

A.  Portable Units.  Portable GPS receivers can only be used as a supplemental aid to VFR in 
conjunction with an approved primary means of navigation. All portable electronic systems and portable 
GPS units must be handled in accordance with the provisions of 14 CFR part 91, § 91.21. The operator of 
the aircraft must determine that each portable electronic device will not cause interference with the 
navigation and communications systems of the aircraft on which it is to be used. Yoke mounts usually 
sold with a portable GPS unit must be mounted as to not interfere with the operation of the aircraft 
controls. Permanent mounts and externally mounted antennas for use with a portable GPS unit must be 
installed in an FAA-approved manner. A critical aspect of any GPS installation is the installation of the 
antenna. Shadowing by the aircraft structure can adversely affect the operation of the GPS equipment. 
Operators should be aware that a GPS signal is weak, typically below the value of the background noise. 
Electrical noise or static in the vicinity of the antenna can adversely affect the performance of the system.  

B.  GPS Equipment Classes.  GPS equipment is categorized into classes A( ), B( ), and C( ) (refer to 
TSO-C129, TSO-C145, and TSO-C146). See figure 1.1. 

(1)  Class A( ).  Equipment incorporating both the GPS sensor and navigation capability. This 
equipment incorporates Receiver Autonomous Integrity Monitoring (RAIM). See subparagraph E for 
more discussion in regard to RAIM.  

(a)  Class A1 equipment includes enroute, terminal, and nonprecision approach navigation 
capability. 

(b)  Class A2 equipment includes only enroute and terminal navigation capability. 

(2)  Class B( ).  Equipment consisting of a GPS sensor that provides data to an integrated 
navigation system (i.e., Flight Management System (FMS), multi-sensor navigation system, etc.).  
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(a)  Class B1 equipment includes RAIM and provides enroute, terminal, and nonprecision 
approach capability.  

(b)  Class B2 equipment includes RAIM and provides only enroute and terminal capability.  

(c)  Class B3 equipment requires the integrated navigation system to provide a level of GPS 
integrity equivalent to RAIM and provides enroute, terminal, and nonprecision approach capability.  

(d)  Class B4 equipment requires the integrated navigation system to provide a level of GPS 
integrity equivalent to RAIM and provides only enroute and terminal capability. 

(3)  Class C( ).  Equipment consisting of a GPS sensor that provides data to an integrated 
navigation system (i.e., FMS, multisensor navigation system, etc.) that provides enhanced guidance to an 
autopilot or flight director in order to reduce flight technical error. 

(a)  Class C1 equipment includes RAIM and provides enroute, terminal, and nonprecision 
approach capability. 

(b)  Class C2 equipment includes RAIM and provides only enroute and terminal capability. 

(c)  Class C3 equipment requires the integrated navigation system to provide a level of GPS 
integrity equivalent to RAIM and provides enroute, terminal, and nonprecision approach capability. 

(d)  Class C4 equipment requires the integrated navigation system to provide a level of GPS 
integrity equivalent to RAIM and provides only enroute and terminal capability. 

C.  Avionics-Initial Installations and Continued Airworthiness.   The operator must ensure that the 
equipment is properly installed and maintained. No special maintenance requirements, other than the 
standard practices currently applicable to navigation or landing systems, have been identified that are 
unique to GPS (e.g., Airworthiness Directives, Service Bulletins.)  

(1)  Documentation must be provided that validates approval of the installed GPS airborne 
receiver in accordance with Notice N8110.60, AC 20-129 (as amended), Airworthiness Approval of 
Vertical Navigation (VNAV) Systems for use in the U.S. NAS and Alaska, and AC 20-130 (as amended), 
as appropriate, or other applicable airworthiness criteria established for GPS installations. When it has 
been established that the airborne system has been certified for GPS IFR operations, the following criteria 
should be used to determine the operational suitability of airborne systems for GPS IFR use. 

(2)  A GPS installation with a TSO C-129 (or TSO C-145a or TSO C-146a, as applicable) 
authorized navigation system in Class A1, A2, B1, B2, C1, or C2 may be used in combination with other 
approved LRNS for unrestricted operations in NAT MNPS airspace or may be used as the primary means 
of long-range navigation on the special routes that have been developed for aircraft equipped with only 
one LRNS and on the special routes developed for aircraft equipped with short-range navigation 
equipment. The basic integrity for these operations must be provided by RAIM or an equivalent method. 
A single GPS installation in Class A1, A2, B1, B2, C1, or C2, that provides RAIM for integrity 
monitoring, may also be used on those short oceanic routes that have only one required means of long-
range navigation. 
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FIGURE 1.2.1 GPS EQUIPMENT CLASSES 
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FIGURE 1.2.1. (Continued) 

Hand Held X     

VFR Panel Mount X     

IFR Enroute and
Terminal 

 X X X X X 

IFR 
Oceanic/Remote 

X X X X  
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D.  GPS Equipment Approval and Installation for Class II Navigation and Remote Areas.  The 
approval of GPS to provide the primary means of Class II navigation requires equipment approval, 
installation approval, and operational approval. Primary Means of navigation equipment is that which 
provides the only required means on the aircraft of satisfying the necessary levels of accuracy, integrity, 
and availability for a particular area, route, procedure, or operation.  

(1)  GPS Equipment Approval.   In addition to specific aircraft certification requirements, as 
outlined in FAA Notice N8110.60 (as amended), GPS as a Primary Means of Navigation for 
Oceanic/Remote Operations, dual long-range GPS receivers are required for GPS (TSO C-129) to be 
approved as a primary means of navigation in oceanic airspace. The equipment must be approved by the 
FAA Aircraft Certification Service (AIR) in accordance with: 

(a)  AC 20-138 (as amended) or AC 20-130 (as amended) 

(b)  Notice N 8110.60 

(2)  Installation.   The applicant must obtain initial installation approval of GPS equipment 
for primary use on a specific make and model aircraft via the TC or STC certification process. FAA Form 
337 or forms acceptable to the Administrator for those operators with acceptable engineering organization 
will be used for the installation of the same GPS equipment in the same make/model aircraft provided the 
data developed for the initial certification is used. (For more information, see Order 8300.10, Airworthi-
ness Inspector’s Handbook.) 

(3)  Aircraft Flight Manual Supplement (AFMS).   Once the installation has been approved, 
the AFMS must be updated to state: “The ____ GPS equipment as installed has been found to comply 
with the requirements for GPS primary means of Class II navigation in oceanic and remote airspace, 
when used in conjunction with the ____ prediction program. This does not constitute operational 
approval.” Detailed requirements for AFMS content are contained in FAA Notice N8110.60. 

E.  System Availability.  

(1)  Receiver Autonomous Integrity Monitoring (RAIM).  RAIM is a technique whereby a civil 
GPS receiver/processor determines the integrity of the GPS navigation signals using only GPS signals or 
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GPS signals augmented with altitude. This determination is achieved by a consistency check among a 
series of satellites being tracked. At least one satellite in addition to those required for navigation must be 
in view for the receiver to perform the RAIM function. 

(2)  Fault Detection Exclusion (FDE) Availability Prediction Program.   FDE is the capability of 
GPS to detect a satellite failure that effects navigation and automatically exclude that satellite from the 
navigation solution. All operators conducting GPS primary means of Class II navigation in 
oceanic/remote areas under Parts 91, 121, 125, and 135 must utilize an FAA-approved FDE prediction 
program for the installed GPS equipment that is capable of predicting, prior to departure, the maximum 
outage duration of the loss of fault exclusion, the loss of fault detection, and the loss of navigation 
function for flight on a specified route. The “specified route of flight” is defined by a series of waypoints 
(to include the route to any required alternates) with the time specified by a velocity or series of 
velocities. Since specific ground speeds may not be maintained, the pre-departure prediction must be 
performed for the range of expected ground speeds. This FDE prediction program must use the same FDE 
algorithm (a step-by-step procedure for solving a problem) that is employed by the installed GPS 
equipment and must be developed using an acceptable software development methodology. The FDE 
prediction program must provide the capability to manually designate satellites that are scheduled to be 
unavailable in order to perform the prediction accurately. The FDE prediction program will be evaluated 
as part of the navigation system's installation approval. The requirements for the FDE prediction 
algorithm can be found in FAA Notice N8110.60 or its successor. 

(3)  Operational Control Restrictions for Class II Navigation in Oceanic and Remote Areas.  

(a)  Prior to departure, the operator must use the FDE prediction program to demonstrate that 
there are no outages in the capability to navigate the specified route of flight (the FDE prediction program 
determines whether the GPS constellation is robust enough to provide a navigation solution for the 
specified route of flight). Any predicted satellite outages that affect the capability of GPS equipment to 
provide the navigation function on the specified route of flight requires that the flight be canceled, 
delayed, or re-routed. 

(b)  Once navigation function is ensured (the equipment can navigate on the specified route of 
flight), the operator must use the FDE prediction program to demonstrate that the maximum outage of the 
capability of the equipment to provide fault exclusion for the specified route of flight does not exceed the 
acceptable duration (fault exclusion is the ability to exclude a failed satellite from the navigation 
solution). The acceptable duration (in minutes) is equal to the time it would take to exit the protected 
airspace (one-half the lateral separation minimum), assuming a 35 nm per hour cross-track navigation 
system error growth rate when starting from the center of the route. For example, a 60 nm lateral 
separation minimum yields 51 minutes acceptable duration (30 nm divided by 35 nm per hour). If the 
fault exclusion outage exceeds the acceptable duration, the flight must be canceled, delayed, or re-routed. 
If the fault exclusion capability outage (exclusion of a malfunctioning satellite) exceeds the acceptable 
duration on the specific route of flight, the flight must be canceled, delayed, or re-routed.  

F.  Enroute Procedures for GPS Class II Navigation in Oceanic and Remote Areas.  

(1)  Degraded Navigation Capability.   If the GPS displays a loss of navigation function alert, the 
pilot should maintain heading and altitude until GPS navigation is regained. The pilot will report 
degraded navigation capability to ATC in accordance with Part 91, section 91.187. Additionally, 
flightcrew members operating under 14 CFR Part 121 will notify the appropriate dispatch or flight 
following facility of any degraded navigation capability in accordance with the air carrier’s FAA-
approved procedures. For at least one hour, the approved long-range GPS units have the ability to 
automatically provide electronic dead reckoning navigation solutions based on last known information. 
There are strict procedural requirements for dispatch and enroute RAIM to ensure satellite coverage along 
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the oceanic routes and that no outages are scheduled to occur during the planned flight. The standardized 
application of disciplined, systematic cross-checking of navigation information during all phases of flight 
during Class II navigation should be required in each operator’s long-range navigation program. AC 91-
70, as amended, Oceanic Operations, provides amplification of these procedures. 

(2)  Satellite Fault Detection Outage.   If the GPS displays an indication that a fault detection 
function outage (e.g., RAIM) is not available, navigation integrity must be provided by comparing the 
GPS position with a position computed by extrapolating the last verified position with true airspeed, 
heading, and estimated winds. If the positions do not agree to within 10 nm, the pilot should immediately 
maintain heading and altitude until the exclusion function or navigation integrity is regained and report 
degraded navigation capability to ATC in accordance with § 91.187. 

(3)  Fault Detection Alert.   If the GPS displays a fault detection alert (failed satellite), the pilot 
may choose to continue to operate using the GPS-generated position if the current estimate of position 
uncertainty displayed on the GPS from the FDE algorithm is actively monitored. If this number exceeds 
10 nautical miles or is not available, the pilot should immediately maintain heading and altitude until the 
failed satellite is excluded and report degraded navigation capability to ATC in accordance with section 
91.187. 

(4)  Validation Tests are Required.   Such tests may consist of a single flight or series of flights. 
The following references are provided:  

• Part 121, section 121.93 

• Part 121, section 121.113 

• Part 135, section 135.13(a)(2) 

G.  An approved GPS navigation system may be substituted for both an Automatic Direction Finder 
(ADF) and DME receiver, provided facility or fix coordinates can be called up from the current GPS 
airborne database. Waypoints, fixes, intersections, and facility locations used for these operations must be 
retrieved from the current GPS airborne database. If the required positions cannot be retrieved from the 
airborne database, the substitution of GPS for ADF and DME is not authorized. 

(1)  For all operators, using GPS in lieu of DME does not preclude any equipage requirements of 
the applicable regulations. To provide navigation performance equivalent to ADF or DME avionics, the 
GPS navigation systems must be properly certified, installed, and authorized for use under IFR, as 
described above. 

(2)  This approval does not alter the conditions and requirements for use of GPS when GPS is 
used to provide lateral course guidance to fly GPS or GPS RNAV standard instrument approach 
procedures. 

(3)  For those operations where the operating rules require that DME be installed, the operator’s 
MEL should include provisions for authorizing continued operations using a certified GPS when the 
installed DME is inoperative. Operators in the NAS may be authorized to use GPS equipment certified for 
IFR operations in lieu of ADF and DME equipment for the following operations: 

(a)  Determining the aircraft position over a DME fix.  GPS satisfies the Part 91, section 
91.205e requirement for DME at and above 24,000 feet MSL (FL240). 

(b)  Flying a DME arc. 
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(c)  Navigating to/from an NDB/compass locator. 

(d)  Determining the aircraft position over an NDB/compass locator. 

(e)  Determining the aircraft position over a fix made up of a crossing NDB/compass locator 
bearing. 

(f)  Holding over an NDB/compass locator. 

(g)  The ground-based NDB or DME facility may be temporarily out of service.  

(4)  For further information on the use of GPS in lieu of DME, refer to the AIM 

22.  FAA APPROVAL OF GPS/WIDE AREA AUGMENTATION NAVIGATION SYSTEMS 
(WAAS). 

A.  General.  GPS/Wide Area Augmentation System (WAAS)-capable navigation systems are 
approved under Technical Standards Order (TSO)-C145a or TSO-C146a.  

(1)  TSO-145a applies to GPS/WAAS sensors incorporated as a component of a Flight 
Management System (FMS). 

(2)  TSO-146a applies to stand-alone GPS/WAAS units. 

(3)  This GPS/WAAS equipment constitutes a significant improvement over the older GPS (non-
WAAS) standards provided by TSO-C129 equipment with technology that provides: 

(a)  Enhanced signal integrity using GPS/WAAS, Fault Detection and Exclusion (FDE), and 
Receiver Autonomous Integrity Monitoring (RAIM). 

(b)  Improved navigation accuracy, availability, and flexibility that will ultimately produce an 
increase in both system capacity and overall flight safety.  

(c)  Performance capabilities for new IFR RNAV routes that are currently under development 
for navigation in domestic and remote airspace.   

(d)  Performance accuracy to meet Required Navigation Performance (RNP)-2, RNP-1, and 
RNP-0.3; and the equivalent containment values in Figure 1.2 below.   

B.  GPS/WAAS Equipment.  Figure 1.2, GPS/WAAS Equipment Classes, should be used to authorize 
the phase of flight (modes) and intended operational use when approving GPS/WAAS navigation 
systems. 

(1)  TSO-C145a provides the certification standards for airborne navigation GPS/WAAS sensors, 
as part of a FMS, that is categorized into three classes.  

(2)  TSO-C146a GPS/WAAS equipment refers to a GPS/WAAS stand-alone airborne navigation 
system that is categorized into four classes.   

(3)  TSO-C145a/C146a equipment must be installed in accordance with Advisory Circular (AC) 
20-138, Airworthiness Approval of Global Navigation Satellite System (GNSS) Equipment, as amended.  

Page 36 



12/12/06 N 8000.340 
 Appendix 1 

(4)  For TSO-C145a GPS/WAAS sensors, the parent FMS must comply with TSO-C115b 
(installed in accordance with AC 20-130, Airworthiness Approval of Navigation or Flight Management 
Systems Integrating Multiple Navigation Sensors, as amended). 

FIGURE 1.2.2 GPS/WAAS EQUIPMENT CLASSES 

For TSO-C145a Sensors and TSO-C146a Receivers 

Equipment Class Oceanic and Domestic
Enroute, Terminal
Area Operations,
Nonprecision 
Approach 

 

LNAV/VNAV 
Approaches 

Lateral Path Vertical 
Guidance (LPV) 
Approaches 

GPS/WAAS Sensor [TSO-C145a] 

Class 1 Yes No No 

Class 2 Yes Yes No 

Class 3 Yes Yes Yes 

GPS/WAAS Navigation Equipment [TSO-C146a] 

Class 1 Yes No No 

Class 2 Yes Yes No 

Class 3 Yes Yes Yes 

Class 4 No No Yes 

 

C.  IFR Operations in the NAS.  GPS/WAAS equipment meets the performance accuracy for 
operations over all existing published or approved air traffic service routes including air traffic clearances 
“direct to” fixes or navigation aids.  These routes, navaids, or fixes must be retrievable from the 
navigation database.  When all applicable provisions outlined in paragraphs #51 and #52 are met, 
including the installation of dual independent systems appropriate to the route of flight, GPS/WAAS 
equipment may be authorized for use as the only means of navigation in conducting IFR navigation in the 
U.S. NAS.  This requirement may be met with: 

(1)  Dual Class 1, 2, or 3 (see subparagraph B and figure 4.1.2.2 above) GPS/WAAS TSO-C146a 
units; or 

(2)  Dual independent FMSs that comply with TSO-C115b (installed in accordance with AC 20-
130, as amended) with dual TSO-C145a, Class 1, 2 or 3 sensors (installed in accordance with AC 20-138, 
as amended), or 
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(3)  A combination of one GPS/WAAS TSO-C146a unit and one FMS with a GPS/WAAS TSO-
C145a sensor. 

NOTE: The FAA has certified GPS/WAAS systems as primary navigation systems and 
they can be used as the only means of navigation as long as the 14 CFR operating rules 
do not prohibit this use.  Whereas, GPS navigation systems certified under TSO-C129 
are limited as a supplemental means of navigation except for certain operation in oceanic 
and remote areas when TSO-C129 systems meet FAA Notice 8110.60. 

D.  GPS/WAAS, TSO-C145a, or TSO-C146a (and subsequent revisions) Equipment Can be 
Approved for Operations Where an Accuracy Performance of RNP -2, -1, or -0.3 is Required. 

(1)  GPS/WAAS systems certified under TSO-C145a or TSO-C146a and installed in accordance 
with AC 20-138, as amended, perform to the accuracy requirements of RNP-2, RNP-1, or RNP-0.3; and 
the equivalent containment values in Figure 1.3 below.   

(2)  A flight management system with a TSO-C145a sensor, and TSO-C146a units with 
documentation in the AFM or AFMS of the RNP types for the installed GPS/ WAAS navigation system 
of RNP-2, -1, and -0.3 can be authorized for operations requiring those RNP types.   

(3)  TSO-C145a and TSO-C146a GPS/WAAS equipment meet the performance requirements for 
operations over all existing published air traffic service routes and “direct to” routes authorized in an air 
traffic clearance.  Navigation databases used in conjunction with these routes must be current and include 
the applicable published procedures. 

FIGURE 1.2.3  RNP TYPES OR RNAV CONTAINMENT VALUES  

RNP Type Required Accuracy (95% 
Containment) 

Description 

0.3 ± 0.3 NM Nonprecision, LNAV, VNAV, and some LPV
approaches using GPS/WAAS 

1 ± 1.0 NM Supports Arrival, Initial/Intermediate Approach,
Departure and some Enroute applications 

2 ± 2.0 NM Supports ATS routes and airspace  
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(4)  TSO-145a and TSO-C146a equipment without an RNP statement in the AFM or Aircraft 
Flight Manual Supplement (AFMS), performs to the accuracy requirements of RNP-2, RNP-1, and RNP-
0.3 when in enroute mode, terminal mode, or nonprecision approach modes respectively and the installed 
equipment provides annunciation to the pilot of the mode that is in use.  If the TSO-C146a equipment 
meets this requirement, it can be authorized for operations requiring those RNP types. 

(5)  Operational approvals may be issued to authorize an operator to conduct approved or 
published enroute, terminal, and approach procedures that require these specific RNP values if they meet 
the following general requirements.  (This authorization could apply to any published or special enroute, 
terminal, or approach procedure.) 

(a)  The approved GPS/WAAS system must be installed and operating when conducting 
flights over the published or approved route segments or procedures.  

(b)  Operators approved for enroute segments using these RNP types should include modules 
in their training program that ensure the pilot’s ability to accurately maintain the aircraft’s position within 
the protected portions of the route or procedure using reduced Course Deviation Indicator (CDI) guidance 
cues. 

(6)  Questions concerning the operational approval for enroute, terminal, or approach procedures 
requiring a published RNP should be directed to the appropriate FAA Regional All Weather Office 
(AWO) or AFS-400.   

E.  Operational Approval for Operations in Alaska.   

(1)  For operations in Alaska, see Order 8400.10, volume 4, chapter 1, section 1, paragraph 
5D(4), and SFAR 97, Special operating rules for the conduct of Instrument Flight rules (IFR) Area 
Navigation (RNAV) operations using Global Positioning Systems (GPS) in Alaska. 

(2)  OpSpec B030 is issued to those certificate holders and operators identified in Section 1 of 
SFAR 97 for IFR RNAV enroute operations in the State of Alaska and its airspace on published air traffic 
routes using navigation systems, certified in accordance with TSO-C145a/C146a, as the only means of 
IFR navigation appropriate for the route to be flown.   
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FIGURE 1.2.4.  GUIDANCE FOR OBTAINING OPERATIONAL APPROVAL FOR 
THE USE OF GPS IN THE CONDUCT OF AIR CARRIER OPERATIONS 

1.  PURPOSE.  This figure describes the steps an operator must follow to obtain operational approval for 
the use of GPS in the conduct of its enroute and terminal operations under FAR Parts 121 and 135.  
Terminal operations discussed herein do not include the approval of Differential GPS (DGPS) 
approaches.   

2.  PROCESS. 

A.  Any GPS operation by U.S. air carrier and commercial operators under FAR Part 121 or 135 or by 
foreign air carriers under FAR Part 129 must be approved in accordance with the guidance contained in 
this appendix. 

B.  Foreign Air Carriers conducting operations under FAR Part 129 shall not conduct GPS operations 
in the U.S. until operations specifications (OpSpecs) are developed under FAR Part 129, Appendix A, 
authorizing GPS operations.  Prior to issuing these OpSpecs, principal operations inspectors (POI) should 
review written documentation provided by the operator's State civil aviation authority certifying that the 
GPS equipment, training, and operating procedures are equivalent to the requirements contained herein. 

C.  When operational approval has been granted for the use of GPS in the, the appropriate OpSpecs 
paragraphs shall be issued to the operator which specify the GPS operations that the operator is authorized 
to conduct. All airworthiness approvals for GPS installations must be granted through the Type 
Certificate (TC) or Supplemental Type Certificate (STC) process.  The operational suitability of the GPS 
airborne equipment must be demonstrated in accordance with the criteria in this Appendix. 

D.  Each certificate holder must demonstrate its ability to conduct the type of GPS operations 
requested in accordance with this Appendix.  This demonstration is required to aid in the assessment of 
the operator's training program and validate the performance of the GPS equipment used.  Inspectors are 
advised that these requirements are for validation testing, not necessarily validation flights, and that 
proving tests are not required for operational use of GPS.  Specific GPS background information and 
approval procedures follow: 

3.  BACKGROUND. 

A.  A joint memorandum from the Director of Flight Standards (AFS-1) and the Director of Aircraft 
Certification Service (AIR-1), dated June 9, 1993, authorizes civil operators to use GPS equipment to 
conduct Class I and II enroute navigation within the U.S. National Airspace System (NAS), Class II 
Oceanic Navigation, Terminal area IFR operations, and specific nonprecision instrument approach 
procedures (IAP). 
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FIGURE 1.2.4.  (Continued) 

B.  Technical Standard Order (TSO) C-129, "Airborne Supplemental Navigation Equipment Using 
Global Positioning System (GPS)" issued December 10, 1992, established minimum airborne 
performance standards for approval of instrument flight rules (IFR) use of GPS for Class I and II enroute 
navigation within the U.S. National Airspace System (NAS), Class II Oceanic Navigation, Terminal area 
IFR operations, and specific nonprecision instrument approach procedures (IAP).  These types of 
operations in the TSO are referred to as domestic en route, oceanic, terminal area IFR operations.  
Airworthiness approval and installation criteria are specified in Advisory Circulars (AC) 20-130 (as 
revised), "Airworthiness Approval of Navigation or Flight Management Systems Integrating Multiple 
Navigation Sensors" and AC 20-138, "Airworthiness Approval of Global Positioning System (GPS) 
Navigation Equipment for Use as a VFR and IFR Supplemental Navigation System." 

4.  APPROVAL TO CONDUCT GPS AREA/LONG RANGE NAVIGATION OPERATIONS AND 
NONPRECISION INSTRUMENT APPROACH PROCEDURES. 

A.  To obtain approval to conduct GPS IFR operations, the operator must make application in 
accordance with FAA Order 8400.10, Volume 3, Chapter 9, "Proving and Validation Tests;" revise its 
manuals, procedures and checklists; and alter the flight training curriculums to include segments on GPS 
operations. 

B.  The discussion in the following paragraphs provides specific direction and guidance related to 
GPS and is to be used in conjunction with existing area/long range navigation guidance and nonprecision 
instrument approach guidance contained in FAA Order 8400.10, Volume 4, Chapter 1, "Air Navigation."  
These conditions must be specified in the operator's OpSpecs. 

5.  APPLICATION.  The applicant must show that it has the ability to safely conduct GPS operations.  
The application must also provide documentation for the following items. 

A.  Documentation must be provided which validates approval of the installed GPS airborne receiver 
in accordance with AC 20-138, and AC 20-130, as appropriate.  When it has been established that the 
airborne system has been certified for the appropriate GPS IFR operations, the following criteria should 
be used to determine the operational suitability of airborne systems for GPS IFR operations in air carrier 
operations. 

(1)  The operator must ensure that the equipment is properly installed and maintained.  No special 
requirements, other than the standard practices currently applicable to navigation or landing systems have 
been identified that are unique to GPS; e.g., Airworthiness Directives, Service Bulletins. 

(2)  The operator's manuals, policies, and procedures as described in FAA Order 8400.10, 
Volume 3, Chapter 15, "Manuals, Procedures, and Checklists" must incorporate the manufacturer's 
instructions for continuing airworthiness of the applicable GPS system. 

(3)  Revisions should be made to the operator's minimum equipment list (MEL) and operations 
and maintenance procedures to incorporate the GPS/DGPS equipment. 

(4)  FAR Parts 121 and 135 operators must ensure that service difficulties are reported in 
accordance with approved procedures under FAR Parts 121 and 135.  FAR Part 125 operators must 
include GPS service difficulty reporting procedures in the manual required by FAR Section 125.73(f). 

B.  The applicant must document the proposed pilot training and qualification program.  This program 
must address at least the following training and qualification requirements. 
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FIGURE 1.2.4.  (Continued) 

(1)  Crew training and qualification for GPS instrument approach operations should be consistent 
with the qualifications required for the use of ILS, VOR/DME, RNAV, and multi-sensor RNAV flight 
management system (FMS) systems in FAA Order 8400.10, Volume 3, Chapter 2, "Training Programs 
and Airman Qualifications," AC 120-53, and FAR Parts 61, 91, 121, 125, 129, 135, and SFAR No. 58.  
Although these standards do not specifically address GPS systems, the principles are equivalent and these 
criteria can be used to evaluate crew knowledge, procedures, checking, and recency of experience until 
other criteria are available.  No special crew qualification requirements, other than those necessary for 
RNAV and ILS instrument approach qualification are currently specified for GPS approaches. 

(2)  Ground training must assure that each flight crew member has the knowledge required for the 
GPS procedures to be flown.  FAR Parts 121 and 135 operators must successfully complete the approved 
training curriculum segment for GPS operations, as applicable.  The ground training should include at 
least the following subjects: 

The principals of GPS navigation;  

Hardware operation and interface with other navigation equipment; 

Software use; 

Human factors issues e.g. displays, charts, and approach plates; 

The limitations of the GPS equipment; and 

The specific operating techniques and procedures to be used with the GPS equipment, 
including maintenance and dispatch procedures, and the contents of the OpSpecs. 

(3)  Initial qualification, recurrent qualification, and requalification flight training must assure that 
each flight crew member has the skills and abilities necessary to safely conduct the proposed operations.  
Flight crew members must successfully complete that operator's approved flight training program for 
GPS. 

(4)  GPS instrument approaches may be credited for other equivalent types of required 
approaches; e.g., nonprecision approaches.  However the demonstration of any other nonprecision 
approaches may not be credited toward the OpSpecs requirement to demonstrate at least one nonprecision 
approach utilizing GPS during the competency check required by 135.297 and the proficiency check 
required by 121.441(a)(1). 

(5)  Operators must provide written procedures in their manuals which are specific for their 
GPS operations.  The manuals must be consistent with manufacturer's recommended procedures for the 
use of the installed GPS equipment. 

E.  The operator must provide a validation program that ensures the GPS airborne system is 
operationally accurate and reliable.  

F.  The operator must incorporate into it’s maintenance program the GPS manufacturer's 
requirements for maintenance, and insurrections for continued maintenance.  

Page 42 



12/12/06 N 8000.340 
 Appendix 1 

FIGURE 1.2.4.  (Continued) 

6.  POLICY.  POIs must evaluate and authorize their operators who intend to conduct GPS domestic en 
route, oceanic, and terminal IFR operations, including nonprecision IAPs in accordance with FAA 
Order 8400.10 and the direction and guidance contained in this Appendix.  These authorizations are 
specified in the operator's OpSpecs.  Coordination with the principal avionics inspector (PAI) is essential 
to ensure that the airborne system has been approved for the requested IFR operation.  Acceptable 
equipment will either meet the requirements of TSO C-129 or be approved as part of the type certificate 
or supplemental type certificate process.  PAIs must ensure that the equipment is installed and maintained 
in accordance with appropriate airworthiness requirements.  U.S. operators and qualified foreign flag 
operators may be authorized to conduct GPS IFR operations if the requirements in this guidance are met. 

7.  OPERATIONS SPECIFICATIONS--PART 121, 125, 129, AND 135 OPERATORS.   

A.  To obtain approval, each operator must demonstrate its ability to conduct the type of GPS 
operations requested.  All evaluations and approvals must be accomplished in accordance with this 
guidance.  Operators should apply to their Certificate Holding District Office (CHDO) for original 
issuance or amendment of their OpSpecs authorizing GPS operations. 

B.  OpSpecs paragraphs B31 through B35, as appropriate, must be amended to authorize Class I and 
II enroute navigation within the NAS, Class II Oceanic Navigation, Terminal area IFR operations, and 
specific nonprecision IAPs.  POIs must ensure that the OpSpecs paragraphs listed in HBAT 95-03 
entitled, "Operations Specifications (OpSpecs) Revision:  Global Positioning Systems (GPS)," are 
changed to properly authorize an operator's GPS operations. 

8.  IFR EN ROUTE OPERATIONS -- U.S. DOMESTIC AND OCEANIC NAVIGATION.  GPS 
equipment can be used to conduct IFR operations in the U.S. NAS when conducting en route and terminal 
Class I or Class II; and oceanic Class II navigation, if the provisions and limitations of this HBAT are 
met.  This approval permits the use of GPS in a manner that is consistent with current navigation 
requirements, provided there is compliance with the following restrictions: 

A.  The GPS navigation equipment used must meet TSO C-129.  The installation must be made in 
accordance with the latest Flight Standards Policy concerning GPS follow-on or approved as part of the 
TC, STC, or required navigation performance. 

B.  The basic GPS signal integrity for these operations must be provided by receiver autonomous 
integrity monitoring (RAIM) or by an equivalent method approved by the Aircraft Certification Office. 

C.  Procedures must be established for use in the event that significant GPS navigation outages occur.  
In situations where GPS signal outages occur or are predicted, the flight must rely on other approved 
navigation equipment, delay departure, or cancel the flight.  

D.  Aircraft navigating by GPS are considered to be RNAV equipped aircraft.  Therefore, the 
appropriate equipment suffix, i.e., “/R” or “/G”, must be included in the ATC flight plan. 

E.  Aircraft using GPS equipment under IFR must be equipped with an approved and operational 
alternate means of navigation appropriate to the route to be flown, i.e., Omega, INS/IRS, LORAN-C, 
VOR, etc.  Active monitoring of the alternate navigation equipment is required unless the installation uses 
RAIM for integrity monitoring.  For systems with RAIM, active monitoring of the alternate navigation 
equipment is required when the RAIM capability of the GPS equipment is lost. 
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FIGURE 1.2.4.  (Continued) 

9.  DOMESTIC (U.S. ONLY) EN ROUTE OPERATIONS.  For GPS domestic en route and terminal 
IFR operations, the VOR, DME, TACAN, and/or NDB equipment necessary to receive  the ground-based 
facilities appropriate for the route to the destination airport and any required alternate airport must be 
installed in the aircraft and operational.  The ground based navaids that define those routes must also be 
operational. 

10.  OCEANIC EN ROUTE (CLASS II NAVIGATION).  Aircraft using GPS equipment under IFR 
must be equipped with and the crew must be trained in the use of an approved alternate means of 
navigation appropriate for the intended route to be flown.  Outside of the national airspace system, GPS 
may be used as an LRNS.  On those routes requiring two LRNS, a GPS installation with TSO C-129 
approval and operational RAIM capability, may be used to replace or supplement one of the other 
approved means of LRNS, such as one unit of a dual INS or one unit of a dual Omega system.  On those 
routes and for those operations approved for use of a single LRNS, a GPS unit which provides RAIM 
capability may be used as the LRNS.  Active monitoring of the alternate equipment is only required when 
the RAIM capability is lost.  GPS may not be approved for use in other countries unless authorized by the 
FAA Administrator and the appropriate sovereign state. 

11.  STANDARD INSTRUMENT APPROACH PROCEDURES (SIAP).  GPS equipment approved 
under TSO C-129 for non-precision approaches, can be used to fly (TERPS, Chapter 15), RNAV 
instrument approach procedures.  Under certain constraints, these systems can also be used to fly any 
VOR, VOR/DME, NDB, and NDB/DME non-precision instrument approach based upon criteria in U.S. 
TERPS or ICAO PANS-OPS.  The general approval to use GPS to fly instrument approaches is initially 
limited to the U.S. NAS.  The use of GPS in any other airspace must be expressly authorized by the 
Administrator and by the appropriate sovereign authority. 

A.  The Department of Defense (DOD) currently uses a technique called Selective Availability (SA) 
to intentionally degrade the GPS accuracy provided to civil users.  As a result, systems do not have the 
accuracy and integrity necessary to fly ILS, LOC, LDA, or SDF approaches unless additional means, such 
as differential corrections, are used to counteract its effects. 

B.  Several airborne systems calculate glide path information from barometric data.  Since barometric 
information can, in certain environmental extremes, be less accurate than ILS glideslope information, the 
initial implementation of GPS IAPs does not provide a credit for vertical guidance. 

C.  Single thread GPS navigation equipment (e.g., a GPS navigation system installation where any 
single failure could result in a loss of GPS navigation) operations may not predicate the obstacle 
assessment area or landing minima on GPS missed approach guidance.  The obstacle assessment area and 
minima for these operations will be based on no course guidance or, when available, other approved 
navigation aids, as appropriate. 

D.  The basic GPS signal integrity for the nonprecision approach "overlay" program must be provided 
by receiver autonomous integrity monitor (RAIM) or another FAA-approved means of determining 
satellite status.  If RAIM is unavailable, active monitoring of the underlying navaids is required. 

12.  OPERATIONAL REQUIREMENTS:  In accordance with the “overlay program” GPS can be used 
as the primary IFR flight guidance during a nonprecision instrument approach without actively 
monitoring the underlying navaid(s) which define the approach being used if the following provisions and 
limitations must are met: 
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FIGURE 1.2.4.  (Continued) 

A.  The ground-based navaid(s) required for the published approach must be operating and the user 
avionics for the approach must be installed and operational but need not be operating during the approach 
if RAIM provides integrity for the approach navigation data.  For systems that do not use RAIM for 
integrity, the ground-based navaid(s) and the airborne avionics needed to provide the equivalent integrity 
must be installed, operating, and monitored during the approach. 

B.  An approach cannot be flown unless that instrument approach waypoints are retrieved from a 
current avionics data base.  The GPS equipment must store the location of all waypoints, intersections, 
and/or navigation aids required to define the approach and present them in the order as depicted on the 
published nonprecision instrument approach procedure chart.  Approaches must be flown in accordance 
with the FAA-approved flight manual or flight manual supplement. 

13.  COMPLIANCE WITH FAR SECTIONS 121.349 AND 135.165.  Air carriers may be authorized 
to use single GPS navigation equipment as a navigation system for nonprecision approaches if the aircraft 
is equipped with two VOR receivers, and ground navaids are positioned such that the flight can continue 
safely to a suitable alternate airport by means of VOR navaids and complete an approach using the 
remaining airplane avionics system. 

14.  ALTERNATE AIRPORT REQUIREMENTS:  Any required alternate airport must have an 
approved instrument approach procedure, other than GPS or LORAN-C, which is anticipated to be 
operational at the estimated arrival time.  The ground-based facilities which support these approaches 
must also be operational. 

 

[23 – 29 RESERVED] 
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CHAPTER 1.  AIR NAVIGATION, COMMUNICATIONS, AND 
SURVEILLANCE 

SECTION 3.  CLASS I NAVIGATION 

30.  GENERAL.  This section provides concepts, direction, and guidance that should be used by FAA 
inspectors when evaluating and approving or denying requests for authorization to conduct Class I 
navigation operations not previously approved for a particular operator. This includes proposed Class I 
navigation operations using aircraft and/or navigation systems new to that operator, as well as Class I 
navigation operations into areas of enroute operation new to that operator using previously approved 
aircraft and navigation systems. This section amplifies the general concepts, policies, and guidance 
provided in section 1 of this chapter. Specific “standard practices” are provided in this section for 
evaluating Class I navigation operations using navigation systems that, within particular areas of enroute 
operations, understand operational characteristics and limitations. When an operator requests approval to 
conduct Class I navigation using a means of navigation not addressed by these standard practices, a 
request for direction and guidance must be forwarded through Regional Flight Standards Division to 
AFS-200. 

31.  VFR CLASS I NAVIGATION.  Visual flight rules (VFR) Class I navigation is any Class I 
navigation operation conducted under VFR in visual meteorological conditions (VMC). The primary 
objectives of VFR Class I navigation are as follows: 

• Arrive at the intended destination with sufficient fuel remaining to safely complete a landing 

• Operate with sufficient visual references to reliably “see and avoid” all obstacles along the 
actual routes of flight 

• Operate with sufficient visibility to safely “see and avoid” all other aircraft 

• Navigate with sufficient precision to avoid special use airspace areas and positive Air Traffic 
Control (ATC) areas or to comply with the special requirements of those areas 

• Protect persons and property on the ground, which is an important factor in route selection 
and route approval, especially for those aircraft that have inadequate performance capability 
with an engine inoperative 

A.  Since the safe separation of aircraft under VFR is provided by “see and avoid” procedures, an 
inspector must ensure that the flight conditions (ceiling and visibility) specified for an operation reliably 
permit application of this concept. In most cases, basic VFR weather minima (Part 91, § 91.155) are 
sufficient for the “see and avoid” concept. However, the requirements to arrive at the intended 
destination, avoid obstacles along the actual route of flight, and adequately protect persons and property 
on the ground are more complex. In general, basic VFR weather minima are adequate to safely 
accomplish these objectives in uncongested areas, that have numerous prominent landmarks and benign 
terrain/obstacle characteristics. However, operations in other areas generally require a case-by-case 
evaluation and may require flight conditions that require better seeing-conditions than that provided by 
basic VFR weather minima. In determining the degree of accuracy required for VFR operations, the 
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inspector must consider the minimum flight conditions (ceiling and visibility) required for safe 
operations. 

B.  In the conduct of VFR flight, the prevention of collisions (safe separation from other aircraft) is 
solely the responsibility of the pilot-in-command (PIC) to see and avoid. However, there are regulatory 
requirements for use of navigation systems such as VOR for VFR operations in oceanic or desolated land 
areas or for night VFR and VFR over the top operations. These regulatory requirements are related to 
locating the intended destination, avoiding obstacles along the actual route of flight, and the protection of 
persons and property on the ground. 

32.  TYPES OF VFR CLASS I NAVIGATION.  These are two types of VFR Class I navigation. They 
are referred to as “pilotage” and “station-referenced.” 

A.  Pilotage.  One of the primary means of conducting VFR Class I navigation is by pilotage. Pilotage 
is defined in 14 CFR Part 1 as “navigation by visual reference to landmarks.”  

(1)  Pilotage is an appropriate means of navigation only in those areas and/or situations where the 
flight conditions (ceiling and visibility) are sufficient to consistently identify prominent landmarks and to 
“see and avoid” obstacles and other aircraft. Examples of prominent landmarks include villages, rivers, 
roads, valleys, ridges, transmission lines, and in some cases, lighted objects at night. 

(2)  Pilotage is not an appropriate means of VFR Class I navigation in areas or situations where 
prominent landmarks or lighted objects do not exist or where these visual references are widely separated. 
For example, desolate areas without prominent and permanent features, such as deserts, the Tar Pits in 
Canada, huge forests, certain Arctic areas, or large bodies of water (such as parts of the Great Lakes and 
the Gulf of Mexico), are areas where pilotage is not an appropriate means of navigation. 

B.  Station-Referenced. In situations where pilotage is not appropriate, it is necessary to use other 
means of conducting VFR Class I navigation to locate the intended destination, avoid obstacles, and 
protect persons and property on the ground. This is accomplished by using electronic station-referenced 
(nonvisual) NAVAIDs, such as VOR, DME, NDB, or Loran-C, and GNSS. 

(1)  Conventional ground-based NAVAIDs (VOR, DME, NDB) can be used to fly published 
routes. In this case, obstacle avoidance is provided if the operation is conducted at or above the published 
minimum enroute IFR altitude MEA or (if appropriate) the minimum obstruction clearance altitude 
(MOCA). 

(2)  Area navigation systems can be used to conduct VFR Class I navigation. Most area 
navigation systems are station-referenced systems; however, INS is self-contained and GNSS is space 
based. Although these systems are referenced to specific navigation stations (VOR, VOR/DME, and 
Loran-C), area navigation systems permit point-to-point navigation and are not limited to routes from one 
ground station to the next. Since the VFR navigation performance requirements are not as demanding as 
IFR requirements, operators can use area navigation systems for VFR that are not certificated for IFR 
enroute operations. However, certain systems, such as Loran-C and GPS, must be certified as airworthy 
for VFR and installed in accordance with approved documentation. 

33.  VFR CLASS I NAVIGATION APPROVALS.  General direction and guidance on air navigation 
approvals is provided in section 2.  

A.  In determining the degree of accuracy required for pilotage and station-referenced VFR Class I 
navigation, an inspector must consider the minimum flight conditions necessary for safe operations. If it 
is determined that flight conditions better than basic VFR weather minima are required for safe 
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operations, the specific flight conditions (e.g., ceiling visibility) must be specified in the operations 
specifications (OpSpecs) for the pertinent area or route. When making this determination for station 
referenced Class I navigation, consideration should be given to the additional accuracy provided by the 
electronic navigation equipment. In addition, station referenced navigation requires that the navigational 
equipment used is airworthy for VFR operations within the proposed area of operation and installed in 
accordance with approved data. The operator must provide written evidence of the airworthiness approval 
for the required equipment. When a minimum flight condition for either pilotage or station referenced 
Class I navigation is specified in OpSpecs, it must provide for the following criteria: 

• Meets regulatory requirements for the operation 

• Meets the standard practices in this handbook 

• Meets the requirements of Part B of the OpSpecs 

• Provides accepted, safe operating practice 

• Permits “see and avoid” 

• Permits the identification and avoidance of obstacles 

• Ensures adequate protection of persons and property on the ground 

• Permits reliable identification of prominent landmarks or lighted objects at night 

• Permits reliable navigation to the intended destination. 

B.  Pilotage and station-referenced approvals are granted by issuance or amendments to OpSpecs. The 
areas of operation authorized for pilotage or station-referenced Class I VFR navigation, along with any 
required minimum flight condition, must be specified in the OpSpecs.  

C.  Area Navigation Systems.  

• VOR-DME. 

• DME-DME. 

• Loran-C. 

• GPS. 

• Inertial Navigation System (INS)/Inertial Reference System (IRS). 

34.  INSTRUMENT FLIGHT RULES (IFR) CLASS I NAVIGATION. 

A.  IFR Class I navigation is any Class I navigation operation conducted under IFR. The following are 
the primary objectives of IFR Class I navigation: 

• Navigating with sufficient precision to permit ATC to safely separate IFR aircraft 

• Arriving at the intended destination with adequate fuel remaining to safely complete a landing 

• Avoiding all obstacles along the actual route of flight 
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• Providing adequate protection for persons and property on the ground, especially for those 
aircraft with inadequate performance capability with an inoperative engine(s) 

• Meeting the requirements of Part B of OpSpecs 

B.  Since the safe separation of aircraft under IFR in controlled airspace is dependent on the aircraft’s 
navigational performance, an inspector must determine that the navigational equipment and the 
navigation procedures and techniques used by the operator ensure that the operation will be conducted 
with the precision necessary to meet the objectives listed in the previous subparagraph. Inspectors must 
consider the following when approving IFR Class I navigation: 

• Situations when the means of navigation is other than VOR or VOR/DME will normally require 
a case-by-case evaluation. 

• In all cases, the means of navigation must enable navigation to the degree of accuracy required 
for the control of air traffic.  

• IFR Class I navigation is only conducted within the operational service volume of standard 
International Civil Aviation Organization (ICAO) NAVAIDs  

35.  TYPES OF IFR CLASS I NAVIGATION.  There are two generic types of IFR Class I navigation:    

• Navigation by direct reference to ICAO standard NAVAIDs 

• Navigation by use of area navigation systems. 

A.  ICAO Standard NAVAIDs. The primary means of conducting IFR Class I navigation has 
historically been station-referenced to ICAO standard ground-based NAVAIDs (VOR, VOR/DME, 
NDB). The route structure and the ATC separation standards in most countries are based on the use of 
these ground-based NAVAIDs. When operating within the operational service volumes of these ground-
based NAVAIDs, these standard systems may be used to satisfy the objectives of IFR Class I navigation. 
However, with the implementation of GPS, ICAO now includes GPS as an additional standard NAVAID. 
Two subtypes of IFR Class I navigation can be conducted using ICAO standard NAVAIDs: ground-based 
or space-based. These subtypes are navigation on published IFR routes and point-to-point IFR navigation. 

(1)  Published IFR Routes. 

(a)  Within the United States and Canada, standard NAVAIDs may be used to conduct Class I 
navigation when flying any published IFR route or procedure, provided these operations are conducted at 
or above the published minimum IFR altitudes. The following are examples of published IFR routes:  

• Victor airways 

• Colored airways 

• Jet/high level routes 

• Standard Instrument Departures (SID) 

• Standard Terminal Arrivals (STAR) 

• Instrument departures.  

Page 50 



12/12/06 N 8000.340 
 Appendix 1 

NOTE: This also includes those cases where the route is published with a “gap” in signal 
coverage. 

(b)  In many foreign countries and in oceanic/ remote areas, the situation is more complex. 
The determination of whether Class I navigation is appropriate must be based on ICAO standards or their 
equivalence to U.S. standards. In general, most published VOR and VOR/ DME routes (airways) are 
equivalent to U.S. standards and IFR Class I navigation can be conducted over these routes using standard 
VOR, VOR/DME equipment. In many areas outside the U.S. and Canada, some of the published routes 
are based on NDBs. Any published route must be evaluated to determine whether the route involves Class 
I or Class II navigation, or both. For example, if the entire portion of a route based on NDB is determined 
to be Class I navigation, NDB equipment is usually sufficient to conduct airway navigation over that 
route when flying at or above the specified minimum IFR altitude. Point-to-Point IFR Class I navigation 
based on NDBs generally requires a case-by-case evaluation to ensure the operation will be conducted in 
accordance with ICAO or U.S. standards. The fact that the route is approved by the ICAO contracting 
state does not automatically mean that the route meets these safety criteria. 

(2)  Point-to-Point IFR Navigation. IFR Class I navigation can be conducted over unpublished 
point to point routes (off airways), provided all of the following conditions are met: 

(a)  Positive course guidance is available from standard ICAO NAVAIDs. 

(b)  The routes are within the operational service volume of these NAVAIDs. 

(c)  The operation is conducted at or above the IFR minimum altitude published or approved 
for that route by the ICAO contracting state having jurisdiction over that airspace. 

(d)  The required airborne, ground-based and/or space-based navigational facilities are 
available and operational to enable navigation to the degree of accuracy required for the control of air 
traffic. 

B.  Area Navigation Systems. Appropriate area navigation systems can be used to conduct IFR Class I 
navigation. Any area navigation system used for IFR flight must provide present position information and 
navigation guidance to maintain the assigned track and arrive at the designated waypoints. Area 
navigation may be based on the following: 

• VOR and DME-source-referenced 

• Loran-C, GNSS earth-referenced in accordance with WGS84 or equivalent 

• Self-contained in the aircraft (INS, IRS). 

(1)  All Controlled Airspace. IFR Class I navigation can be conducted with IFR-approved area 
navigation systems suitable for the area of operations. Area navigation systems must be evaluated to 
ensure that the system and the operator are capable of navigating to the degree of accuracy required for 
control of air traffic within the proposed area of operation (2)  U.S. Class A Airspace. In U.S. Class A 
airspace (18,000 feet mean sea level (MSL) to Flight Level (FL) 600), IFR Class I navigation can be 
conducted with suitable area navigation systems that are not approved for IFR flight in areas where 
Domestic ATS procedures are applied. In the U.S. Class A airspace, additional safety is provided by ATC 
radar. This independent surveillance method and the procedures specified for this type of operation 
provides an equivalent level of safety and permits safe separation of aircraft. Area Navigation System 
(RNAV) operations can be authorized provided the following conditions are met: 
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• The flightcrew is properly trained for the equipment and special procedures to be used 

• Each flight operation is authorized by the appropriate ATC facility 

• The entire portion of the intended route of flight using the area navigation system will be in the 
U.S. Class A airspace and under positive radar control 

• Contingency procedures are established so that the flight can immediately return to and use 
airways facilities at any point in the flight 

• The airborne navigational equipment (VOR, DME, ADF) required to navigate in Class A 
airspace is installed and operational 

36.  IFR CLASS I NAVIGATION APPROVALS.  General direction and guidance of air navigation 
approvals are in section 2. Specific direction and guidance for approving IFR Class I navigation is 
discussed in the following subparagraphs. 

A.  Degree of Accuracy Required. Inspectors must determine that the navigational equipment and the 
operational procedures/techniques used permit reliable IFR Class I navigation to the degree of accuracy 
required for the control of air traffic. The degree of accuracy required for any IFR Class I navigation 
operation must provide for the following criteria: 

• Meets regulatory requirements for IFR airways navigation 

• Meets the standard practices in this Order 

• Meets the requirements of Part B of the OpSpecs 

• Provides accepted, safe operating practices 

• Permits the safe separation of aircraft 

• Ensures obstacle avoidance along the route of flight 

• Ensures adequate protection for persons and property on the ground 

• Permits reliable navigation to the intended destination and any necessary alternate or 
diversionary airports. 

B.  Airworthiness of Navigational Equipment. Inspectors must determine that required navigational 
equipment is certified for IFR flight and installed in accordance with approved data. The operator must 
provide written evidence of the airworthiness approval for the required equipment. The operator must also 
provide written evidence that shows that any area navigation system used for IFR Class I navigation 
meets the performance criteria for the proposed area of operation. If, for example, the proposed area of 
operation includes areas of magnetic unreliability (AMU), the navigation equipment must be approved for 
IFR operations in that environment.  

C.  Other Factors. Inspectors must determine that the operator's manuals, training programs, MELs, 
and company policies and practices adequately address the proposed IFR Class I navigation operation and 
the equipment to be used considering the following factors: 

• Terrain characteristics 
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• The operator’s experience with other aircraft and navigation systems in the area of proposed 
operation 

• The operator’s experience with the same aircraft and navigation in similar areas of operation 

• The need to adequately protect persons or property on the ground 

• Operations in special areas of operation, including areas of magnetic unreliability 

• Use of special means of navigation 

• Use of special navigation techniques 

D.  Approval. IFR Class I navigation approvals are granted by issuance of or amendments to 
OpSpecs. The areas of operation authorized must be specified in Part B, paragraph B050 of OpSpecs (see 
volume 3, chapter 1.) 

NOTE: The inspector will not, under any circumstances, issue OpSpecs approving IFR 
Class I navigation operations until all requirements are met (including the Principal 
Avionics Inspector’s (PAI) approval of the operator’s programs, if required) and the 
operator is capable of commencing safe operation. 

[37 - 44 RESERVED] 

 Page 53 



N 8000.340 12/12/06 
Appendix 1 

[THIS PAGE INTENTIONALLY LEFT BLANK] 

Page 54  



12/12/06 N 8000.340 
 Appendix 1 

CHAPTER 1.  AIR NAVIGATION, COMMUNICATIONS, AND 
SURVEILLANCE 

SECTION 4.  CLASS II NAVIGATION 

45.  GENERAL. 

A.  This section provides concepts, direction, and guidance, which should be used by FAA inspectors to 
evaluate and approve or deny requests for authorization to conduct Class II navigation operations not 
previously approved for a particular operator. It also amplifies the general concepts, direction, and 
guidance provided in section 1 of this Chapter. Specific “standard practices” are provided in this section 
for evaluating Class II navigation operations using navigation systems that, within particular areas of 
enroute operation, have well known operational characteristics and limitations. When an operator requests 
initial approval to conduct Class II navigation using a special means of navigation or in areas not 
addressed by these standard practices, the Principal Operations Inspector (POI) must forward a request for 
direction and guidance to AFS-400 with a copy to the Regional Flight Standards Division. 

B.  Class II navigation is any enroute flight operation or portion of a flight operation that is not Class I 
navigation. Any operation or portion of an enroute operation is Class II navigation if it takes place outside 
the officially designated operational service volumes of ICAO) standard ground-based NAVAIDs, such 
as VOR, VOR/ DME, and NDB. Class II navigation is dependent on the use of a LRNS. An LRNS may 
be satellite-based (GPS), self contained (e.g., Inertial Reference System (IRS)), or referenced to ground 
stations (e.g., LORAN-C). Additional information on the concept of Class II navigation is provided in 
sections 1 and 2. The various types of Class II navigation and the evaluation and approval or denial 
processes for these specific types are discussed in the following paragraphs. 

46.  IFR CLASS II NAVIGATION.  IFR Class II navigation is any Class II navigation operation 
conducted under IFR. The primary generic IFR Class II navigation requirements are identical to generic 
IFR Class I navigation requirements. However, in many cases, the means of navigation and the 
procedures/techniques necessary to satisfy these generic requirements are significantly different for IFR 
Class II navigation. 

47.  EQUIPMENT FOR IFR CLASS II NAVIGATION.  

A.  Electronic Long-Range Navigation Systems (LRNS). The vast majority of IFR Class II navigation 
operations are conducted using automatic electronic navigation systems. An automatic long-range 
navigation system must contain sensors that either detect motion or changes in geographic position and a 
computational capability that generates the guidance information necessary to adhere to the selected route 
centerline and determine arrival at selected waypoints. Navigation equipment must be capable of enabling 
the aircraft to be navigated within the constraints of the ATS to the accuracy requisite for the control of 
air traffic. Navigation systems can consist of a single unit or a combination of various sensors and 
computers. These various systems are collectively referred to as area navigation, or RNAV.  Global 
navigation satellite system (GNSS), a space-based system (e.g., GPS), provides highly accurate coverage 
over most of the world. This section provides general direction and guidance that is appropriate to all 
automatic pilot-operated electronic long-range navigation systems. This equipment covers a wide range of 
capability and sophistication. The basic types of automatic long-range navigation systems are self-
contained or position fixing and described in the following subparagraphs. 
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B.  Self-Contained LRNS. These systems may be approved for IFR Class II navigation operations in 
accordance with 14 CFR Part 121, section 121.355. 

(1)  IRS and INS function as high precision navigation instruments, but are not position- fixing devices. 
(a)  An INS is self-contained and does not depend on input from sources external to the aircraft. The 
initial geographic position (alignment) must be inserted. The inertial sensors detect aircraft movement by 
measuring acceleration and velocity. These factors are applied to the initial position to calculate 
subsequent changes in position. The INS precisely measures any change in an aircraft’s direction of flight 
and uses this information to determine position, ground speed, and the course to be flown to the 
destination airport.  
(b)  Since an INS is not a position-fixing device, it does not have the ability to detect position errors in 
flight. Errors induced while inserting the initial position can remain undetected by the system. If such 
errors are made, navigational guidance from the system will be erroneous throughout the flight. 

(c)  INS errors. The major limitations associated with INS are related to sensor inaccuracies and the 
possible increase in drift rates based on flight time. Operators must develop procedures to recognize and 
document INS errors. 

(d)  Multi-Sensors. The more sophisticated multi-sensor equipment is seen in the advanced RNAV 
systems. The FMS and other multi-sensor systems are integrated systems consisting of airborne sensor, 
receiver, and computer with both navigation and aircraft performance databases that provide optimum 
performance guidance to a display and automatic flight control system. The sensors included in multi-
sensor system position determination include IRS, DME/DME, GPS, and LORAN C. Using the 
information available from these systems, the navigation system can continuously examine its own 
calculations and determine their validity. If the navigation system notes a gross discrepancy, the pilot will 
be alerted. For more information, see AC 20-130 (as amended), Airworthiness Approval of Navigation or 
Flight Management Systems Integrating Multiple Navigation Sensors. 

C.  Non Self-Contained LRNS (Position-Fixing). These systems may be approved for IFR Class II 
navigation operations in accordance with section 121.389. 

(1)  Loran-C. 
(a)  An automatic Loran-C is a position-fixing device. A Loran C navigation system detects the aircraft’s 
geographic position through measurements of the signals transmitted from ground-based stations. If 
usable signals can be received from at least four separate ground-based stations (three lines of position, or 
LOPs), position ambiguity can be detected and automatically resolved by the navigation system. Since 
Loran-C is station-referenced, its accuracy can be affected by noise sources and signal irregularities. 
Since most automatic Loran-C depend upon aircraft compass input, Loran C cannot be used in areas of 
magnetic unreliability. 
(b)  The accuracy of Loran-C is not flight time-dependent. The accuracy of these systems is dependent on 
the signal quality, signal strength, and signal geometry (typical errors are less than 1 nm). The major 
limitation to the use of Loran C is inadequate signal coverage in most areas of the world. Loran C 
coverage is nonexistent in the southern hemisphere and only limited coverage exists in the northern 
hemisphere. (Reference LORAN-C ACs) 

(2)  GNSS/GPS. GPS is a satellite-based radio navigation system that uses precise range measurements 
from GPS satellites to determine a precise position anywhere in the world. (Define GNSS/GPS; see AC 
120-29A) 
(a)  GPS is a four-dimensional position fixing device. This space-based system provides sufficient 
accuracy to permit the system to be used for Class I and Class II navigation.  
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(b)  The major limitation of the GPS is related to loss of accuracy in some areas due to satellite failure or 
limited satellite coverage. 
(c)  A GPS approved for primary means of navigation may be used to update INS/IRS. 
(d)  See Appendix 1 to this section for more information on granting approval on using GPS as the 
primary means of Class II navigation. 

48.  IFR CLASS II NAVIGATION APPROVALS.  General direction and guidance on air navigation 
approvals are in Sections 1 and 2 of this Chapter. Specific direction and guidance for approving IFR Class 
II navigation is discussed in the following subparagraphs and other sections of this chapter. 

A.  Degree of Accuracy Required. Inspectors must determine that the navigation equipment and 
operational procedures/techniques used permit reliable IFR Class II navigation to the degree of accuracy 
required for the control of air traffic. The degree of accuracy required for any IFR Class II navigation 
operation must provide for the following criteria: 

• Meets regulatory requirements 

• Meets the standard practices in this order 

• Meets the requirements of Part B of OpSpecs 

• Provides accepted, safe operating practices 

• Permits the safe separation of aircraft 

• Assures obstacle avoidance along the route of flight 

• Assures adequate protection for persons and property on the ground 

• Permits reliable navigation to the intended destination and any necessary alternate or 
diversionary airports 

• Meets Required Navigation Performance (RNP) (if applicable) 

B.  Airworthiness of Navigation Equipment. Inspectors must determine that any required navigation 
equipment is airworthy for IFR flight and installed in accordance with approved data. The operator must 
provide written evidence that shows that any navigation system used for IFR Class II navigation meets 
the requirements of the intended operation. If the operation involves flight into special areas of operations 
(e.g., North Atlantic Track (NAT)/Minimum Navigation Performance Specification (MNPS) airspace, 
Canadian MNPS airspace, Pacific Ocean airspace, Areas of Magnetic Unreliability (AMU), etc.), the 
operator must also provide evidence that the installed equipment is airworthy in accordance with 
requirements for the special areas of operations. It is imperative that the operations inspectors coordinate 
the installation and certification validations with the maintenance and avionics inspectors. 

C.  LRNS. 

(1)  Any intended flight or portion of a flight outside of Class I airspace requires a Class II-capable LRNS 
or a flight navigator, unless the aircraft position can be “reliably fixed” at least once each hour in 
accordance with the provisions of § 121.389. Long-range navigation systems are the primary means by 
which the IFR Class II navigation requirements can be met (see section 5 of this Order.) 

(2)  The use of LRNS or a flight navigator requires special navigation procedures/techniques. 
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(3)  All IFR Class II navigation operations using LRNS shall use the practices and procedures 
recommended in AC 91-70, as amended, Oceanic Operations, or equivalent procedures. Any deviation 
from the procedures in AC 91-70, as amended, must be coordinated through AFS-400 navigation 
specialists. Inspectors must determine that these practices and procedures are included in the certificate 
holder’s approved training programs and operating procedures.  

49.  PLOTTING AND SYSTEMATIC CROSS-CHECKING OF NAVIGATION INFORMATION.  
During all phases of flight in Class II navigation the standardized application of disciplined, systematic 
cross-checking of navigation information shall be required in each operator’s long-range navigation 
program. Advisory Circular 91-70, as amended, provides amplification of these procedures. 

A.  Plotting procedures have had a significant impact on the reduction of gross navigational errors. There 
is a requirement to plot the route of flight on a plotting chart and to plot the computer position, 
approximately 10 minutes after waypoint passage. Plotting may or may not be required, depending upon 
the distance between the standard ICAO ground-based NAVAIDs. 

(1)  Plotting procedures are REQUIRED for all turbojet operations where the route segment between the 
operational service volume of ICAO standard ground-based navigational aids exceeds 725 nm. 

(2)  Plotting procedures are REQUIRED for all turboprop operations where the route segment between 
the operational service volume of ICAO standard ground-based navigational aids exceeds 450 nm. 

(3)  The Administrator requires plotting procedures for routes of shorter duration that transit airspace 
where special conditions exist, such as reduced lateral and vertical separation standards, high density 
traffic, or proximity to potentially hostile border areas. 

(4)  Any existing approvals that differ from the plotting requirements in paragraph A and Class II navigation 
procedures should be reviewed and revised as necessary. Direction and guidance is available from the Navigation 
Specialists in coordination with AFS-400. 
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FIGURE 1.4.1.  GUIDELINES FOR OPERATIONAL APPROVAL OF GLOBAL 
POSITIONING SYSTEM (GPS) TO PROVIDE THE PRIMARY MEANS OF CLASS II 

NAVIGATION IN OCEANIC AND REMOTE AREAS OF OPERATION 

1. PURPOSE.  The purpose of this Appendix is to provide interim guidance to principal operations 
inspectors in granting operational approval of GPS to provide the primary means of Class II navigation in 
oceanic and remote areas including North Atlantic Minimum Navigation Performance Specification 
(MNPS) airspace. 

2. BACKGROUND.  The approval of GPS to provide the primary means of Class II navigation 
requires equipment approval, installation approval and operational approval.  This HBAT provides 
inspectors with information on the performance standards, procedures, and operational restrictions for 
using the GPS as a primary means of Class II navigation and guidance in the process to be used in 
granting operational approvals for the use of GPS. 

3. OPERATIONAL REFERENCES: 

A. AC 120-33, Operational Approval of Airborne Long-Range Navigation Systems For Flights  

Within The North Atlantic Minimum Navigation Performance Specification Airspace; 

B. FAA Order 8400.10, Air Transportation Operations Inspector’s Handbook; 

C. FAR Section 91.703, Operations of Civil Aircraft of U.S. Registry Outside of the United States; 

D. FAR Section 91.705, Operations Within The North Atlantic Minimum Navigation Performance  

Specifications Airspace; 

E. FAR Part 91, Appendix C, Operations in The North Atlantic (NAT) Minimum Navigation 
Performance  

Specifications (MNPS) Airspace; 

F. FAR Part 121, Subparts N and O; and  

G. FSAT 94-04, Certification of the Operational Use of the U.S. NAVSTAR Global Positioning  

System (GPS). 

4. DEFINITIONS. 

A. Primary Means of Navigation - Navigation equipment that provides the only required means on 
the aircraft of satisfying the necessary levels of accuracy, integrity, and availability for a particular area, 
route, procedure, or operation. 

B. Class II Navigation - Any enroute flight operation or portion of an enroute operation (irrespective 
of the means of navigation) which takes place outside (beyond) the designated Operational Service 
Volume of ICAO standard airway navigation facilities (VOR, VOR/DME, NDB). 
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FIGURE 1.4.1. (Continued) 

C. Fault Detection and Exclusion (FDE) - Capability of GPS to: 

(1) detect a satellite failure which effects navigation; and 

(2) automatically exclude that satellite from the navigation solution. 

D. Algorithm - A step-by-step procedure for solving a problem. 

5. GPS EQUIPMENT APPROVAL AND INSTALLATION.  The PAI must determine that the GPS 
equipment is approved and installed in accordance with the following: 

A. GPS EQUIPMENT APPROVAL.  The equipment must be approved by the FAA Aircraft  

Certification Office (ACO) in accordance with Advisory Circular (AC) 20-138, Airworthiness Approval 
of Global Positioning System (GPS) Navigation Equipment For Use As A VFR And IFR Supplemental 
Navigation System; or AC 20-130, Airworthiness Approval of Multi Sensor Navigation Systems for use 
in the U.S. National Airspace System (NAS) and Alaska; and Notice N8110.57, GPS As A Primary 
Means of Navigation For Oceanic/Remote Operations. 

B. INSTALLATION.  The applicant must obtain initial installation approval of GPS equipment for 
primary use on a specific make and model aircraft via the Type Certificate (TC) or the Supplemental 
Type Certificate (STC) certification process.  The FAA Form 337 or forms acceptable to the 
Administrator for those operators with acceptable engineering organization will be used for the 
installation of the same GPS equipment in the same make/model aircraft provided the data developed for 
the initial certification is used. 

C. AIRCRAFT FLIGHT MANUAL SUPPLEMENT (AFMS).  Once the installation has been 
approved, the AFMS must be updated to state:  “The ____ GPS equipment as installed has been found to 
comply with the requirements for GPS primary means of Class II navigation in oceanic and remote 
airspace, when used in conjunction with the ____ prediction program.  This does not constitute 
operational approval.”  Detailed requirements for AFMS content are contained in FAA Notice N8110.57. 

6. OPERATIONAL APPROVAL.  The POI must use the following guidance in granting 
operational approval: 

A. TECHNICAL/OPERATIONAL ASSISTANCE:  POI’s should contact one of the FAA 
Navigation Specialists to obtain assistance.  The contacts are: 

(1) David Maloy:  New York City Flight Standards District Office (NYC.FSDO); phone (516) 228-
8033 (ext. 229); and 

(2) Anderson Davie:  San Francisco International Field Office (SFO.IFO); phone (415) 876-2771. 

B. TRAINING AND MANUALS:  (Reference:  FAR Part 121, Subpart N).  Crew training must be 
modified to include modules that ensure crews are familiar with navigation equipment operations, data 
base updating procedures, pre-departure procedures, standard enroute procedures, and contingency 
procedures. 
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C. CREW QUALIFICATION:  (Reference:  FAR Part 121, Subpart O, and FAA Order 8400.10, 
Volume 3, Chapter 2).  The required flight crew must have received training in the use of dual GPS as the 
only means of long-range navigation when completing PIC/SIC Initial New Hire and Initial Equipment 
Flight Training or when completing the latest Recurrent Training. 

D. PRE-DEPARTURE PROCEDURES.  POI’s must ensure that the following policies and 
procedures are incorporated into pilot and where appropriate, dispatcher training/qualification programs 
and manuals: 

(1) FDE AVAILABILITY PREDICTION PROGRAM.  All operators conducting GPS primary 
means of Class II navigation in oceanic/remote areas under FAR Parts 91, 121, 125 and 135 must utilize 
an FAA-approved FDE prediction program for the installed GPS equipment that is capable of predicting, 
prior to departure, the maximum outage duration of the loss of fault exclusion, the loss of fault detection, 
and the loss of navigation function for flight on a specified route.  The “specified route of flight” is 
defined by a series of waypoints (to include the route to any required alternates) with the time specified 
by a velocity or series of velocities.  Since specific ground speeds may not be maintained, the pre-
departure prediction must be performed for the range of expected ground speeds.  This FDE prediction 
program must use the same FDE algorithm that is employed by the installed GPS equipment and must be 
developed using an acceptable software development methodology (e.g., RTCA/DO-178B).  The FDE 
prediction program mustprovide the capability to designate manually satellites that are scheduled to be 
unavailable in order to perform the prediction accurately.  The FDE prediction program will be evaluated 
as part of the navigation system’s installation approval.  The requirements for the FDE prediction 
algorithm can be found in FAA Notice N8110.57. 

(2) OPERATIONAL CONTROL RESTRICTIONS: 

(i) Any predicted satellite outages that affect the capability of GPS equipment to provide the 
navigation function on the specified route of flight requires that the flight be canceled, delayed, or re-
routed.  (See paragraph 5D(3)). 

(ii) If the fault exclusion capability outage (exclusion of a malfunctioning satellite) exceeds the 
acceptable duration on the specific route of flight, the flight must be canceled, delayed, or re-routed.   

(3) DETERMINATION OF THE CAPABILITY TO NAVIGATE.  Prior to departure, the operator 
must use the FDE prediction program to demonstrate that there are no outages in the capability to 
navigate on the specified route of flight (the FDE prediction program determines whether the GPS 
constellation is robust enough to provide a navigation solution for the specified route of flight). 

(4) DETERMINATION OF AVAILABILITY OF EXCLUSION.  Once navigation function is 
ensured (the equipmentcan navigate on the specified route of flight), the operator must use the FDE 
prediction program to demonstrate that the maximum outage of the capability of the equipment to provide 
fault exclusion for the specified route of flight does not exceed the acceptable duration (fault exclusion is 
the ability to exclude a failed satellite from the navigation solution).  The acceptable duration (in minutes) 
is equal to the time it would take to exit the protected airspace (one-half the lateral separation minimum) 
assuming a 35-nautical mile per hour cross-track navigation system error growth rate when starting from 
the center of the route.  For example, a 60-nautical mile lateral separation minimum yields 51 minutes 
acceptable duration (30 nautical miles divided by 35 nautical miles per hour).  If the fault exclusion 
outage exceeds the acceptable duration, the flight must be canceled, delayed, or re-routed. 
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E. ENROUTE PROCEDURES  POI’s must ensure that the following policies and procedures are 
incorporated into pilot and where appropriate, dispatcher training/qualification programs, and manuals: 

(1) DEGRADED NAVIGATION CAPABILITY.  If the GPS displays a loss of navigation function 
alert, the pilot should immediately begin using dead reckoning procedures until GPS navigation is 
regained.  The pilot will report degraded navigation capability to Air Traffic Control (ATC) in accordance 
with FAR Section 91.187.  Additionally, flight crew members operating under FAR Part 121 will notify 
the appropriate dispatch or flight following facility of any degraded navigation capability in accordance 
with the air carrier’s FAA approved procedures. 

(2) SATELLITE FAULT DETECTION OUTAGE.  If the GPS displays an indication of a  fault 
detection function outage (Receiver Autonomous Integrity Monitoring (RAIM) is not available), 
navigation integrity must be provided by comparing the GPS position with a position computed by 
extrapolating the last verified position with true airspeed, heading, and estimated winds.  If the positions 
do not agree to within 10 nautical miles, the pilot should immediately begin using dead reckoning 
procedures until the exclusion function or navigation integrity is regained and report degraded navigation 
capability to ATC in accordance with FAR Section 91.187. 

(3) FAULT DETECTION ALERT.  If the GPS displays a fault detection alert (failed satellite), the 
pilot may choose to continue to operate using the GPS-generated position if the current estimate of 
position uncertainty displayedon the GPS from the FDE algorithm is actively monitored.  If this number 
exceeds 10 nautical miles or is not available, the pilot should immediately begin using dead reckoning 
procedures until the failed satellite is excluded and report degraded navigation capability to ATC in 
accordance with FAR Section 91.187. 

7. APPROVAL FOR OPERATION IN NORTH ATLANTIC MINIMUM NAVIGATION 
PERFORMANCE SPECIFICATIONS AIRSPACE. 

A.  Until further notice, the Pass/Fail graphs contained in AC 120-33 should be used confirm the 
operator’s capability to meet the requirements of FAR Section 91.705.  The FAA Navigation Specialists 
will provide guidance on process and procedures for the Pass/Fail graphs and aid the POI in determining 
whether Figure 2 or Figure 3 should be utilized.  The operator is not required to collect navigation 
performance data in NAT MNPS AIRSPACE to apply to the Pass/Fail graphs.  

8. VALIDATION TESTS. 

A. GENERAL.  Validation Tests are required.  Such tests may consist of a single flight or series of 
flights.  The following references are provided: 

(1) FAR Sections 121.93, 121.113, 135.13(a)(2). 

(2) FAA Order 8400.10: 

(i) Volume 3, Chapter 9, Section 8 

(ii) Volume 4, Chapter 1, Section 2 
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B. PROGRAM/DOCUMENT EVALUATION.  As an element of the evaluation process, the POI 
should ensure that operator training programs and manuals contain the policies and procedures detailed in 
paragraph 5 of this HBAT.  (See FAA Order 8400.10, Volume 4, Chapter 1, Section 2,). 

C. TECHNICAL SUPPORT.  It is recommended that, whenever possible, one of the FAA 
Navigation Specialists participate in the validation of operator programs and procedures for use of GPS as 
the primary means of Class II navigation. 

D. FLIGHT(S) REQUIRED FOR VALIDATION TESTS. 

(1) GENERAL.  The following is intended to provide broad guidance for the development of 
GPS/Class II navigation validation tests.  The POI should consider each application on its own merit and 
apply judgment when developing validation test requirements.  The POI should communicate the 
objective, duration and number of validation test flights required to the operator during Phase One of the 
approval process.  

(2) OPERATOR WITHOUT PREVIOUS CLASS II NAVIGATION EXPERIENCE.  If an operator 
is requesting approval to conduct Class II Navigation with GPS, but has no previous experience in 
conducting Class II navigation, then the operator must conduct at least one flight in the Class II area of 
navigation where it intends to operate.  This flight must be conducted as a non-revenue operation with the 
exception that cargo may be carried. 

(3) OPERATOR WITH PREVIOUS CLASS II NAVIGATION EXPERIENCE.  If an operator is 
requesting approval to conduct Class II Navigation with an aircraft/GPS equipment combination with 
which it has not previously conducted Class II operations, the operator should be required to conduct a 
validation test flight(s).  If the flight(s) is conducted in a Class I navigation area to simulate operation in a 
Class II Navigation area, then the flight(s) may be conducted in revenue operations.  If the flight is 
conducted in a Class II Navigation area, then it must be conducted as a non-revenue flight with the 
exception that cargo may be carried. 

(4) CONDITIONS OF VALIDATION TEST FLIGHTS.  The following conditions apply to 
validation test flights: 

(i) At least one flight should be observed by an FAA aviation safety inspector. 

(ii) Dispatch procedures must be demonstrated for the Class II Navigation area(s) where operations 
are intended to be conducted. 

(iii) The flight(s) should be of adequate duration for the pilots to demonstrate knowledge of dispatch 
requirements, capability tonavigate with the system, and to perform normal and non-normal procedures. 

(5) POLICY DEVIATIONS.  Requests to deviate from this policy should be forwarded to AFS-430, 
FAA National Headquarters, Washington, DC, for consideration. 

9. ISSUANCE OF OPERATION SPECIFICATIONS:  Operation specifications authorizing flight 
in Class II airspace using GPS as the only means of Long-Range Navigation must be issued or modified, 
as appropriate, prior to any air carrier operations being conducted in the Class II airspace.  The operation 
specification paragraphs must be issued as indicated in the following attachment. 
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ATTACHMENT 1 

1.  Issuance of Enroute Authorization for Use of only a Single GPS for Class II Navigation. 

NOTE:  This authorization may only be issued for operations in the Caribbean Ocean, Gulf of 
Mexico, the Atlantic Ocean west of MNPS airspace, and for Special Contingency Routes in MNPS 
airspace. 

a.  Log on to the subject's Operation Specifications (OpSpecs) in the Flight Standards Automation 
Subsystem (FSAS), Operation Specifications Subsystem (OPSS). 

b.  Mark the Operation Specification checklist to check the appropriate block.  Paragraph B36 requires 
Question 4c and (5n or 5o) to be checked, as appropriate. 

c.  In paragraph B36, subparagraph a(l), insert the aircraft make, make, and model of GPS receiver. 

d.  Change the signature block of paragraph B36 to reflect the Effective Date anticipated for paragraph 
approval.  Change the Amendment Number field to reflect the next sequential number. 

e.  In paragraph B50, access the Limitations, Provisions, and Reference Paragraphs, for the Caribbean 
Sea, Gulf of Mexico, Atlantic Ocean West of MNPS airspace, and/or for Special Contingency Routes in 
MNPS airspace, as applicable, and enter the following statement adjacent to the existing referenced 
paragraphs: 

"CLASS II NAVIGATION WITH THE APPROVED SINGLE GPS LISTED IN PARAGRAPH B36(l) 
IS LIMITED TO THIS SPECIFIC GEOGRAPHIC AREA." 

f.  Change the signature block of paragraph B50 to reflect the Effective Date anticipated for paragraph 
approval.  Change the Amendment  Number to reflect the next sequential number. 

g.  Print paragraphs B36 and B50 in final form. 

h.  Present the documents to the operator for acceptance, and recover the existing documents. 

2.  Issuance of Enroute Authorization for Use of a Dual GPS System as the Only Long-Range System for 
Class II Navigation. 

a.  Log on to the subject's OpSpecs in the Flight Standards Automation Subsystem (FSAS), Operation 
Specifications Subsystem (OPSS). 

b.  Mark the Operation Specification checklist to check the appropriate block.  Paragraph B36 requires 
Question 4c and (5n or 5o) to be checked, as appropriate. 
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ATTACHMENT 1 Continued 

c.  In paragraph B36, subparagraph a(l), insert the aircraft make and the makes and models of GPS 
receivers. 

d.  Change the signature block of paragraph B36 to reflect the Effective Date anticipated for paragraph 
approval.  Change the Amendment Number field to reflect the next sequential number. 

e.  Print paragraph B36 in final form. 

f.  Present the documents to the operator for acceptance, and recover the existing documents. 

3.  Issuance of Enroute Authorization for Use of GPS in North Atlantic Minimum Navigation 
Performance Standards (MNPS) Airspace. 

Note:  This authorization may only he used if enroute authorization for use of dual GPS for Class II 
Navigation has been issued as described in paragraph 2 of these instructions. 

a.  If unrestricted routing is to be authorized: 

(1)  Log on to the subject's OpSpecs in the Flight Standards Automation Subsystem (FSAS), Operation 
Specifications Subsystem (OPSS). 

(2)  Mark the Operation Specification checklist to check the appropriate block.  Paragraph B39 requires 
question 4a and 4c, checked, 5k checked and 5n or 5o checked, as appropriate. 

(3)  Change the signature block of paragraph B39 to reflect the Effective Date anticipated for paragraph 
approval.  Change the Amendment Number field to reflect the next sequential number. 

(4)  In paragraph B39, subparagraph c, insert the aircraft make and the makes and models of both GPS 
receivers.  

Note:  Normally operators receiving authorization under paragraph B39c should also receive 
authorization in Paragraph B39d for ferry and contingency purposes. 

b.  If restricted routing over special contingency routing: 

(1)  Log on to the subject's OpSpecs in the Flight Standards Automation Subsystem (FSAS), Operation 
Specifications Subsystem (OPSS). 

(2)  Change the signature block of paragraph B39 to reflect the Effective Date anticipated for paragraph 
approval.  Change the Amendment Number field to reflect the next sequential number. 

(3)  In paragraph B39, subparagraph d, insert the aircraft make, and the make and model of GPS receiver. 

(4)  Print paragraph B39 in final form. 

(5)  Present the documents to the operator for acceptance, and recover the existing documents. 
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ATTACHMENT 1 Continued 

4.  Issuance of Enroute Authorization for Use of GPS in Areas of Magnetic Unreliability. 

a.  Log on to the subject's OpSpecs in the Flight Standards Automation Subsystem (FSAS), Operation 
Specifications Subsystem (OPSS). 

b.  Using the "Additional Text" feature for paragraph B40, insert the aircraft make and the makes and 
models of GPS receivers in the navigation equipment table. 

c.  Change the signature block of paragraph B40 to reflect the Effective Date anticipated for paragraph 
approval.  Change the Amendment Number field to reflect the next sequential number. 

d.  Print paragraph B40 in final form. 

e.  Present the documents to the operator for acceptance, and recover the existing documents. 

 

[50 – 59 RESERVED] 
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CHAPTER 1.  AIR NAVIGATION, COMMUNICATIONS, AND 
SURVEILLANCE 

SECTION 5.  SPECIAL NAVIGATION AREAS OF OPERATION 

60.  GENERAL.  Special areas of operation are geographic areas having unique characteristics that 
require the use of special equipment, procedures, and/or techniques to safely conduct flight operations.  
These special areas also include operational situations when the application of standard criteria is not 
sufficient and other than standard criteria are more appropriate and can be safely used.  This section 
provides direction and guidance for the evaluation and approval or denial of an operator’s request to 
conduct operations in these special areas of operation.  Special areas of operation include the following: 

• Areas requiring high levels of performance due to a reduction in separation standards 

• Areas where navigation by magnetic reference is unreliable and/or inappropriate 

• Areas where metric altitudes/flight levels are used (altitudes in meters) 

• Areas where communication difficulties are frequently encountered 

• Areas where air traffic control (ATC) difficulties are frequently encountered 

• Areas where operations by U.S. operators have political or international sensitivity 

• Areas where aircraft with unique performance characteristics require special criteria 

• Areas where dual long-range navigation systems are not normally required 

61.  AREAS REQUIRING HIGH LEVELS OF PERFORMANCE.  In special areas of operation, the 
ATC system supports a reduction in separation standards.  This reduction in separation standards requires 
improved levels of performance.  Significant increases in air traffic over certain busy routes, such as U.S. 
National Air Space (NAS), European Domestic Airspace, and the North Atlantic, can be accommodated 
efficiently if the air traffic control (ATC) separation minima are reduced to permit more aircraft to operate 
in the same airspace, at the same time.  However, this reduction in separation minima can only be safely 
accomplished through significant improvements in ATC capabilities and the performance of all aircraft 
operating within that segment of airspace.  The options currently available to permit reductions in ATC 
separation minima include the use of the following: 

• Independent surveillance (ATC radar) 

• Automatic Dependant Surveillance (ADS) (data link of the aircraft’s present  position to the 
ATC system)  

• Improved traffic flows through the use of time-based metering 

• Reduced lateral separation minima 

• Reduced vertical separation minima 
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• Reduced longitudinal separation minima 

• Communication 

62.  NORTH ATLANTIC MINIMUM NAVIGATION PERFORMANCE SPECIFICATIONS 
AIRSPACE (NAT/MNPS). 

A.  General.  The NAT/MNPS, as implemented in the North Atlantic Region, is a demanding standard.  
Safety of flight in this airspace is critically dependent on each operator achieving and continuously 
maintaining a high level of navigation accuracy.  The references are Part 91 appendix C and Advisory 
Circular (AC) 91-70, Oceanic and Other International Operations, as amended.  14 CFR Part 91, § 91.705 
requires each U.S. operator to acquire FAA approval before conducting any operation in MNPS airspace.  
The operator must obtain this approval for each airplane and navigation/system combination used for 
operations in this airspace.  To obtain MNPS approval, the operator must show compliance with the 
following conditions: 

• Each aircraft is suitably equipped and capable of meeting the MNPS standards 

• The operator has established operating procedures that ensure MNPS standards are met 

• The flightcrews are trained and capable of operating to MNPS requirements 

B.  The NAT/MNPS represents navigational performance (necessary to reduce the risk of collision) on an 
internationally established level.  While the NAT MNPS airspace currently does not have a published 
RNP value, it is anticipated that in the future an RNP requirement will be implemented.  The NAT MNPS 
predates the implementation of RNP, but is consistent with RNP principles.  The MNPS establishes the 
following demanding criteria: 

(1)  The average lateral deviation (for any cause) cannot be greater than 6.3 nautical miles (NM) from the 
centerline of the assigned route over any portion of the route. 

(2)  Ninety-five percent of all of the lateral displacements (for any cause) from the centerline of the 
assigned route cannot be greater than 12.6 NM for all flights over any portion of that route. 

(3)  Each operator cannot have more than 1 lateral deviation (for any cause) of 30 NM or more in 
1,887 flights in the NAT/MNPS airspace.  When errors of these magnitudes occur, the aircraft has failed 
to navigate to the degree of accuracy required for the control of air traffic. 

(4)  Each operator cannot have more than 1 lateral deviation (for any cause) which is within ±10 NM of a 
multiple of the separation minima applied in 7,693 flights in the NAT/MNPS airspace.  NAT/MNPS 
airspace routes are separated by 60 NM.  If an error of 50 - 70 NM occurs, the aircraft has blundered into 
the airspace of an adjacent route.  Errors of these magnitudes are extremely serious.  The potential for a 
collision is high because the resulting flight path can overlap the flight path assigned to another aircraft 
(possibly coming from the opposite direction). 

NOTE:  Operational history in NAT/MNPS airspace clearly shows that most serious 
navigational errors are directly related to operator/pilot error.  Equipment malfunction 
and equipment accuracy are usually not the primary cause for these errors.  Most of 
these serious errors are caused by the flightcrew navigating very precisely to the wrong 
place while believing that the aircraft is complying with the “currently effective” ATC 
clearance. 
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C.  Reduced Vertical Separation Minimum (RVSM).  RVSM is implemented at various flight levels within 
the MNPS.  Operations at these flight levels have demanding vertical height-keeping performance 
requirements in addition to the NAT/MNPS navigation requirements.  See the following for specific 
RVSM guidelines and requirements: 

• Part 91, § 91.706 and Appendix G 

• The documents in the operation specifications subsystem (OPSS) guidance subsystem in 
association with operations specifications (OpSpec) paragraph B046 (authorization for 
RVSM) 

• RVSM section of the FAA web site (www.FAA.gov/ats/ato/rvsm1.htm) 

D.  Initial NAT/MNPS Approvals.  Each operator, and each aircraft and navigation system combination 
must be approved before operating in NAT/MNPS airspace.  Each operator must demonstrate (validate) 
that it can meet MNPS standards before receiving approval. 

(1)  Validation flights must be conducted through NAT/MNPS airspace.  See FAA Order 8400.10, 
volume 4, chapter 1, section 2 for guidance on validation flights.  Navigation specialists must be 
consulted prior to proving/validation flights. 

(2)  Inspectors must ensure that requirements of the applicable AC(s) and/or other FAA official 
documentation for LORAN-C, Global Positioning System (GPS), or Multi-Sensors (or equivalent) are 
fully met by the operator using those systems before approving any operation in this airspace.  All 
NAT/MNPS approvals are granted by issuing OpSpec paragraph B039 and by adding that area of enroute 
operation to paragraph B050 of the standard OpSpecs. 

(3)  All operations using GPS in NAT/MNPS airspace must be approved.  The FAA navigation specialists 
will provide guidance on process and procedures for confirming the operator’s capability to meet the 
requirements of § 91.705.  The operator is not required to collect navigation performance data for GPS in 
NAT/MNPS airspace to apply to Pass/Fail graphs. 

E.  Maintaining NAT/MNPS Authorization.  In addition to initially meeting MNPS criteria, each operator 
must continuously maintain the required level of navigational performance.  Each gross navigational error 
(errors 25 NM or more) has a significant impact on flight safety in this airspace and must be fully 
investigated in a timely manner.  The cause of each error must be identified and effective action must be 
taken to prevent reoccurrence of similar errors.  Gross navigational errors (GNE) are detected by ATC 
and reported to one of the regional monitoring agencies of the world.  The regional monitoring agency 
then provides the notification of the GNE to not only the operator that made the GNE but also to the 
navigation specialists in AFS-400 at Headquarters.  The navigation specialists in turn review the GNE and 
contact the appropriate Flight Standards office.  When an inspector learns of a GNE by one of his/her 
operators, the inspector must immediately contact the operator and advise that the GNE will be 
investigated.  The inspector must ensure that the operator takes timely corrective action.  After this 
notification, inspectors must determine the effectiveness of the operator’s actions as follows: 

(1)  If it is determined that an operator’s actions will prevent the occurrence of similar errors, the operator 
should be permitted to continue NAT/MNPS operations with close surveillance of the operator’s 
navigational performance.  If similar errors occur (in subsequent operations) more frequently than 
permitted by the standard, stronger action must be taken. 

(2)  If an operator fails to take action to improve navigation performance, action must be initiated to 
suspend NAT/MNPS authorization (OpSpec B039 is rescinded). 
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(3)  If it is determined that an operator’s actions to improve navigational performance are inadequate or 
otherwise unsatisfactory, the operator must be notified that the corrective action is unacceptable.  When 
an operator does not implement a satisfactory solution in a timely manner, the action must be initiated to 
suspend NAT/MNPS authorization and could include enforcement action. 

NOTE:  It is FAA policy that one of the agency’s navigation specialists participate in the 
investigation of gross navigation errors.  These specialists, at their option, may also 
participate in the evaluation of the actions proposed by the operator to preclude the 
occurrence of similar errors.  AFS-400 must be notified as soon as possible when an 
inspector and/or a navigation specialist determines that actions should be taken to 
suspend NAT/MNPS authorization. 

63.  CANADIAN MNPS AIRSPACE.  Certain high altitude airspace in Northern Canada has been 
designated as MNPS airspace (see the Canadian Aeronautical Information Publication (AIP)).  The 
navigational performance criteria for operation in Canadian MNPS airspace are identical to the criteria for 
NAT/MNPS airspace. 

A.  General Criteria.  In general, any aircraft/navigation system combination approved for unrestricted 
operation in NAT/MNPS airspace for a particular operator also meets Canadian MNPS criteria.  A 
particular operator can (under most circumstances) be authorized (without recertification under 
AC 120-33 (as amended), Operational Approval of Airborne Long-Range Navigation Systems for Flight 
Within the North Atlantic Minimum Navigation Performance Specifications Airspace) to conduct 
Canadian MNPS operations with those aircraft and navigation system combinations authorized for that 
operator in NAT/MNPS airspace.  However, due to the unique nature of operations in high latitudes and 
in areas of magnetic unreliability, approval for Canadian MNPS operation is not automatic.  Each 
proposed operation must be evaluated on its own merits.  OpSpec B059, Canadian MNPS, is available for 
issuance to Part 135 certificate holders only.  OpSpec B039 would be issued for NAT/MNPS in the 
Part 135 database of the OPSS.  OpSpec B039 is available in the Part 121 and 125 databases of the OPSS 
as the policy for authorization for these certificate holders may be conducted and approved concurrently. 

B.  Special Factors.  The following special factors must be considered and carefully evaluated before 
granting air navigation approvals for operation in Canadian MNPS airspace. 

(1)  The following directions apply for operators currently authorized to use an aircraft in NAT/MNPS 
airspace: 

(a)  A primary means Inertial Navigation System (INS)/Inertial Reference System (IRS)/Inertial 
Reference Unit (IRU) meeting NAT/MNPS criteria automatically meet Canadian MNPS criteria. 

(b)  Other long range navigation systems (LRNS) meeting NAT/MNPS criteria automatically meet 
Canadian MNPS criteria except for operations in the Areas of Magnetic Unreliability (AMU).  The LRNS 
must be evaluated on a case-by-case basis for AMU authorization. 

(c)  Operations at high latitude airports (greater than 67° N/S) must not be authorized unless INS platform 
alignment has been successfully demonstrated and approved for those latitudes.  If operations are 
proposed for areas in the Canadian MNPS which falls within the AMU, a validation flight and AMU 
authorization is required.  One of the FAA navigation specialists must be consulted. 

(2)  Training programs and crew procedures for operations at high latitudes must provide techniques and 
methods for the following: 
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• Approaches and departures using appropriate heading references other than 
magnetic 

• Use of ground-based navigational aids (NAVAIDs) oriented to appropriate 
directional references other than magnetic 

• The following directions apply for operators who are not currently authorized to use 
an aircraft and a navigation system combination in NAT/MNPS airspace, but 
propose to operate in the Canadian MNPS airspace: 

(a)  The operator’s equipment must meet the criteria in the appropriate Advisory Circular (AC) (or 
equivalent), considering the conditions unique to Canadian MNPS airspace.  The Canadian AIP should 
also be consulted for airspace requirements. 

(b)  The operator must also meet the special factors specified in B(1) and/or (2), as appropriate. 

C.  Canadian MNPS Approvals  For the Part 121 and 125 certificate holders, Canadian MNPS airspace 
approvals are granted by adding that area of enroute operations to OpSpec B050.  For the Part 135 
certificate holders the Canadian MNPS airspace approvals are granted by issuance of OpSpec B059 and 
adding that area of enroute operations to OpSpec B050.  For Part 135, OpSpec B039, NAT/MNPS, may 
or may not be issued, as applicable. 

D.  References. 

• North Atlantic MNPS Airspace Manual, latest edition (available from the NAT Programme 
Coordination Office (PCO) Web site:  http://www.nat-pco.org/ 

• Aeronautical Information Service (AIS) of NAT Air Traffic Service (ATS) Provider States 

• International Civil Aviation Organization (ICAO) Consolidated Guidance and Information 
Material concerning Air Navigation in the North Atlantic Region (NAT Doc. 001), published 
by the European and North Atlantic Office of ICAO 

• ICAO Regional Supplementary Procedures (Doc. 7030) - NAT/RAC 

• AC 120-33 (as amended), Operational Approval of Airborne Long-Range Navigation 
Systems for Flight Within the North Atlantic Minimum Navigation Performance 
Specifications Airspace 

64.  CENTRAL EAST PACIFIC (CEP) ROUTE SYSTEM. 

A.  General.  The Central East Pacific (CEP) system is the organized route system between Hawaii and 
the west coast of the United States.  Several air traffic services routes and associated transition waypoints 
are within the CEP.  Effective February 24, 2000, RVSM and required navigation performance 10 (RNP-
10) is required for aircraft operating on the CEP routes.  Non-approved aircraft can expect to fly above or 
below the exclusionary airspace.  See AC 91-70 and the Alaskan AIP as well as the Pacific Supplement 
for further information. 

B.  Applicable ATC Procedures.  Applicable ATC procedures can be found in FAA Orders 7110.65 (as 
amended), Air Traffic Control, and 8400.12 (as amended), Required Navigation Performance 10 (RNP-
10) Operational Approval, and in ICAO document 7030 (Regional Supplementary Procedures) - 
PAC/RAC, Annex 2, appendix 3, Document 9574 (RVSM Guidance). 
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65.  AREAS OF MAGNETIC UNRELIABILITY (AMU).  Two large areas of enroute operation have 
unique features which significantly complicate air navigation.  These two areas are centered around the 
earth’s magnetic poles. 

A.  Concept.  Conventional magnetic compasses sense magnetic direction by detecting the horizontal 
component of the earth's magnetic field.  Since this horizontal component vanishes near the magnetic 
poles, magnetic compasses are highly unreliable and unusable in an area approximately 1000 NM from 
each magnetic pole.  Within these areas, air navigation tasks are further complicated by very rapid 
changes in magnetic variation over small distances.  For example, when flying between the magnetic 
North Pole and the true North Pole, a heading of true North results in a magnetic heading of South (a 
magnetic variation of 180 degrees). 

B.  Convergence of the Meridians.  Since these two major areas of magnetic unreliability also occur near 
the earth's geographic poles, the convergence of the meridians also presents additional directional 
complications.  When flying “great circle” courses at latitudes greater than 67 degrees, convergence of the 
meridians can create rapid changes in true headings and true courses with small changes in aircraft 
position.  As a result, relatively small errors in determining the aircraft’s actual position can produce very 
large errors in determining the proper heading to fly and maintain the assigned flight path.  When even 
small errors occur, very large navigation errors can develop over extremely short distances.  An extreme 
example of this phenomenon occurs at the earth's geographic North Pole.  Flight in any direction from the 
exact pole is initially due South (that is, the direction to Russia or the United States is South). 

C.  Special Equipment, Techniques, and/or Procedures.  Special navigation equipment, techniques, and/or 
procedures are critical to operate safely in polar areas, including the two areas of magnetic unreliability.  
Operations based solely on magnetic references within areas of magnetic unreliability are unsafe, 
unacceptable, and shall not be approved.  Operations within these areas can only be conducted safely if 
the primary heading reference is derived from sources other than magnetic. 

(1)  All INS/IRS/IRU are capable of calculating true North independently from other aircraft systems.  
INS/IRS/ IRU can be approved and safely used for operations in areas of magnetic unreliability and polar 
areas provided the following conditions are met: 

(a)  The INS is certified as airworthy for the highest latitude authorized for these operations. 

(b)  Ground alignment of the INS/IRS/IRU is restricted to those airports where satisfactory alignment has 
been demonstrated or otherwise approved. 

(2)  Operator’s Training Program.  The operator’s training programs and crew procedures provide 
acceptable techniques and methods for the following: 

• Approaches and departures using appropriate heading references other than magnetic 

• The use of ground-based NAVAIDs, which are oriented to appropriate directional references 
other than magnetic 

NOTE:  It is FAA direction and guidance that inspectors must not approve operations in 
polar areas and/or areas of magnetic unreliability without the participation and 
concurrence of one of the agency’s navigation specialists. 

(3)  There is a wide variety of other methods, systems, techniques, and procedures that can be used for 
navigation in areas of magnetic unreliability and polar areas.  However, due to the variety of means and 
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the complexity of air navigation in these areas, specific direction and guidance for these other means of 
navigation are not provided in this handbook. 

NOTE:  It is FAA direction and guidance that inspectors must obtain assistance from 
one of the agency’s navigation specialists in evaluating and approving or denying an 
operator's request to use systems, techniques, or procedures that are not discussed in 
this section. 

D.  Boundaries of the Area of Magnetic Unreliability. 

(1)  For the northern hemisphere, the Canadian AIP establishes the basic boundaries for the area of 
magnetic unreliability.  Canadian Air Navigation Order, as amended, states that no person may operate an 
aircraft in instrument flight rules (IFR) flight within Canadian northern domestic airspace unless it is 
equipped with a means of establishing direction that is not dependent on a magnetic source.  The special 
equipment, training, and procedures discussed in this paragraph are required for all operations into the 
area of northern domestic airspace.  The boundaries of this area are shown in Figure 4.1.5.2.  This area is 
also outlined on Canadian enroute charts.  For the purposes of this paragraph, northern domestic airspace 
is considered to extend from ground level to infinity. 

(2)  For the southern hemisphere, any operation south of 65 degrees south latitude is considered to be 
within the area of magnetic unreliability.  Any proposal to operate within the area of magnetic 
unreliability in the southern hemisphere must be reviewed and concurred with by AFS-400 before 
approval. 

E.  Approvals.  All approvals for operations into areas of magnetic unreliability are granted by issuing 
OpSpec paragraph B040 and by adding that area of enroute operation to paragraph B050 of the standard 
OpSpecs.  A checklist for operations in areas of magnetic unreliability is available in the guidance 
subsystem in association with OpSpec paragraph B040. 

66.  NORTH POLAR OPERATIONS.  The north polar area of operations is defined as that area that 
lies north of latitude N 78°00’ (see OpSpec A002).  The north polar routes across Russia are shown in the 
Russian Aeronautical Information Publication or in commercial charting publications for Eastern Europe 
and Eurasia.  OpSpec B055 authorizes north polar operations.  See volume 3, chapter 1, section 4, Part B, 
OpSpec B055, North Polar Operations, for more information on this authorization.  In general, in addition 
to the authorization for operations in the areas of magnetic unreliability, the following will be required for 
authorizing operations in the polar areas. 

A.  Fuel Freeze Temperature.  A procedure must be established to determine the fuel freeze temperature 
of the actual fuel load on board the aircraft that requires coordination between maintenance, dispatch, and 
assigned flightcrew.  The operator may develop a fuel freeze analysis program in lieu of using the 
standard minimum fuel freeze temperatures for specific types of fuel used. 

B.  Communication Capability.  In accordance with Part 121, § 121.99, Communications Facilities, the 
operator must have effective communications capability with dispatch and with ATC for all portions of 
the flight route.  The operator must show the FAA the communications medium(s) that it intends to use to 
fulfill these requirements in the north polar area. 

(1)  The communications medium used must meet FAA regulatory requirements and fulfill 
policy/procedures established by each Air Traffic Service (ATS) unit providing control on the route of 
flight.  Anchorage Center publishes this information in the U.S. Government Flight Information 
Publication Supplement for Alaska.  Other countries publish ATS policies and procedures in their State 
Aeronautical Information Publications. 
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(2)  High frequency (HF) voice has been considered the primary communications medium in the North 
Polar Area.  However, other mediums may be used as a supplemental means in accordance with the 
applicable policy.  For example, although HF Voice remains primary for communications with 
Anchorage Center, in areas where there is satellite coverage, satellite communication (SATCOM) voice 
may be used as a back-up to communicate with ARINC Radio and in non-routine situations to establish 
direct pilot-controller voice communications. 

(3)  In areas of satellite coverage, controller-pilot datalink communications (CPDLC) may be used for 
ATC communications, provided the ATS unit has an approved capability.  In addition, provided the 
capability is approved, HF datalink may also be used to fulfill communications requirements with ATS 
units having the capability and with airline dispatch.  Inspectors must ensure the operators meet the 
regulatory (14 CFR Part 1) and policy requirements for LRCS.  HF voice capability is always required. 

(4)  It is recognized that SATCOM may not be available for short periods during flight over the North 
Pole, particularly when operating on some designated polar routes.  Communication capability with HF 
radios may also be affected during periods of solar flare activity.  For each dispatched polar flight, the 
operator must take into consideration the predicted solar flare activity and its effect on communication 
capability. 

C.  Minimum Equipment List (MEL).  Before receiving FAA authority to conduct polar operations, the 
MEL must indicate that the following systems/equipment is required for polar operations dispatch: 

(1)  Fuel quantity indicating system (FQIS) (to include fuel tank temperature indicating system). 

(2)  Autothrottle system. 

(3)  Communication system(s) relied on by the flightcrew to satisfy the requirement for effective 
communication capability. 

(4)  Except for all-cargo operations, expanded medical kit to include automated external defibrillators 
(AED). 

NOTE:  See AC 91.21-1 (as amended), Use of Portable Electronic Devices Aboard 
Aircraft. 

(5)  For Extended-range Operations with Two-Engine Airplanes (ETOPS) Aircraft: 

(a)  All MEL restrictions for 180-minute operations are applicable. 

(b)  Auxiliary power unit (APU) - for two-engine airplanes (including electrical and pneumatic supply to 
its designed capability) 

D.  Training Program Requirements.  The following must be in the approved training programs: 

• Training on QFE/QNH and meter/feet issues is required for flightcrew and dispatcher 
training. 

• Training on fuel freeze (included in maintenance, dispatch, and flightcrew training (special 
curriculum segments.)) 

• General area and route-specific training on weather patterns and aircraft system limitations. 
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• Training on special considerations, such as diversion decision-making into austere airport 
environments to include aircraft performance, crash, fire, and rescue (CFR) availability, and 
passenger support. 

• Flightcrew training in the use of the cold weather anti-exposure suit. 

E.  Special Flightcrew Issues for Long-Range Operations.  The operator needs to address the following 
special long-range flightcrew issues: 

• Long-range flightcrew rest plan submitted to the POI for review and approval. 

• Multicrew (augmented flightcrews) flight proficiency/currency issues need to be addressed in 
the training program. 

• The progression of PIC authority, as designated in the operator’s manual. 

• A minimum of two cold weather anti-exposure suits will be required to be on board so that 
outside coordination at a diversion airport with extreme climatic conditions can be 
accomplished safely. 

F.  Enroute Polar Diversion Alternate Airport Requirements.  Operators are expected to define a 
sufficient set of polar diversion alternate airports, such that one or more can be reasonably expected to be 
suitable and available in varying weather conditions (AC 120-42 (as amended), Extended Range 
Operation With Two-Engine Airplanes (ETOPS), provides additional guidance for two-engine airplanes). 

G.  Aircraft and Passenger Recovery Plans.  A recovery plan is required that will be initiated in the event 
of an unplanned diversion.  The recovery plan should address the care and safety of passengers and 
flightcrew at the diversion airport and include the plan of operation to extract the passengers and 
flightcrew from that airport. 

H.  Validation Flights.  An FAA-observed validation flight is required in which the operator exercises its 
reaction and recovery plan in the event of a diversion to one of its designated enroute polar diversion 
alternate airports.  The exercise of the operator’s reaction and recovery plan may also be completed prior 
to the validation flight.  AFS-200 will give favorable consideration to a request by the operator, through 
the POI, to conduct the validation flight in a passenger revenue status only if the operator’s reaction and 
recovery plan has been previously demonstrated to the satisfaction of the FAA.  If the operator elects to 
demonstrate its reaction and recovery plan as part of and during the validation flight, the flight cannot be 
conducted in a passenger revenue status.  The carriage of cargo revenue is permissible in this case and 
encouraged, for airplane weight and balance purpose. 

67.  AREAS WITH SIGNIFICANT COMMUNICATIONS AND/OR ATC DIFFICULTIES.  The 
levels of sophistication in communication, navigation, and ATC capabilities in certain areas of operation 
outside North America and Europe vary widely.  The following subparagraphs provide evaluation criteria 
that must be considered when approving operations in these areas. 

A.  NAVAIDs.  The ground-based facilities that are implemented to support air navigation in some of these 
areas are based on antiquated technology and frequently experience reliability problems.  The national 
airspace system and the navigational performance requirements in many countries are based almost 
exclusively on nondirectional beacons (NDB).  Also, many of the NAVAIDs do not operate continuously.  
For example, NAVAIDs are shut down from dusk to dawn in certain countries. 
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B.  Communication.  The primary means of enroute communication with ATC in many areas of operation 
is almost exclusively HF radio.  Atmospheric noise created by extensive thunderstorm activity in tropical 
areas and aurora activity in polar areas significantly increases the difficulty of using HF as a prime means 
of communication with ATC. 

C.  ATC.  The level of air traffic service (ATS) varies from radar based services (equivalent to domestic 
U.S. operations) to a total absence of any ATC.  Flight information regions (FIR) have been established in 
most areas of the world.  Specific ICAO member states have been assigned the responsibility of providing 
ATS in these FIRs.  There are wide variations in the ATC services available.  Enroute ATC radar is not 
available in all countries and ATS may rely heavily on position reports and airborne navigation 
performance capabilities for the separation of aircraft.  Various levels of ATS provided in these areas are 
as follows: 

NOTE:  It is critical that flightcrews understand that subtle terminology differences and 
language barriers may exist in foreign countries where they operate.  For example, crews 
must ensure they understand whether the altimeter setting issued by ATC is in 
hectopascals (millibars) or inches of mercury. 

(1)  Controlled Airspace.  Within controlled airspace, ATC provides ATC service to prevent collisions 
between aircraft and to expedite and maintain an orderly flow of air traffic.  This also includes air traffic 
advisory services and those alerting services related to weather and search and rescue. 

(2)  Advisory Airspace.  Within advisory airspace, air traffic advisory service is available to provide 
separation, to the extent possible, between aircraft operating on IFR flight plans.  It is important to 
understand that this is an advisory service (similar to a flight service station (FSS)), not a control service 
(prevention of collision).  In advisory airspace, flightcrews are provided information concerning the 
location of other aircraft.  Prevention of collision is the responsibility of the PIC.  Terrain clearance is also 
the responsibility of the PIC.  The ATS available also include those alerting services related to search and 
rescue.  In certain areas, special reporting procedures called “broadcasts in the blind” have been 
established to assist pilots in avoiding other aircraft.  At designated intervals, each pilot broadcasts the 
aircraft’s position, route, and flight level over a specified VHF frequency.  Awareness of the proximity of 
other aircraft is obtained by maintaining a continuous listening watch on the specified frequency.  This 
procedure is an “expected” practice in large portions of Northwestern Africa (including the Dakar FIR) 
and South America (including most Brazilian airspace).  In many of these areas, the “broadcast in the 
blind” procedure is used to augment the separation of IFR aircraft. 

(3)  Uncontrolled Information Region (UIR) (No Man’s Land).  Flight information regions have not been 
established for a few areas in the world.  The largest of these areas is in the South Atlantic Ocean, 
annotated as “No FIR.”  Flight information services also do not exist in the high altitude structure in other 
large areas (above the top of controlled airspace).  Within no man’s land, aircraft separation (prevention 
of collision) is entirely the responsibility of the PIC.  Advice and information for the safe and efficient 
conduct of flights is not provided from an ATS unit.  An ATS unit does not provide alerting services 
related to search and rescue. 

D.  Metric Flight Levels.  The national airspace systems in the CIS, many Eastern European countries 
(former Eastern Bloc countries), and some mainland Asian countries are based on the use of metric flight 
altitudes/levels.  Operations within these areas require special procedures for conversion charts between 
metric flight levels and flight levels based on feet.  For example, a flight level of 10,000 meters represents 
FL 328 or a flight altitude of 1,000 meters represents an altitude of 3,280 feet. 
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68.  EVALUATION CRITERIA FOR AREAS WITH COMMUNICATIONS AND ATC 
DIFFICULTIES.  POIs must evaluate, on a case-by-case basis, all proposals to conduct operations in the 
sovereign airspace of countries that are not equivalent or similar to the U.S. NAS. 

A.  General Criteria.  The operator must show (considering factors unique to the proposed area of 
operation) that safe operations can be conducted within the area of operation and that the facilities and 
services necessary to conduct the operation are available and serviceable during the period when their use 
is required.  The operator must also show that the proposed operation is in full compliance with the 
requirements in Part B of the OpSpecs that are applicable to that operation. 

B.  Operations in Advisory Airspace.  The operator must show that its training programs and operating 
procedures permit safe operations in advisory airspace and ensure compliance with the “expected” 
operating practices.  The operator must also show that the operation is in compliance with OpSpec 
paragraph A014. 

C.  Operations in UIR (No Man’s Land).  Since ATC, air traffic advisory, flight information, and alerting 
services are not available from ATS units when operating within these areas, the operator must show that 
acceptable, alternative means are available to ensure the following: 

(1)  The appropriate organization can be notified in a timely manner when search and rescue aid is 
needed. 

(2)  Changes in significant weather information can be provided to the flightcrew in a timely manner. 

(3)  Changes in the serviceability of the required navigation aids are available to the flightcrew and the 
operator’s operational control system. 

(4)  Reliable information concerning other IFR aircraft operating within this area is available in-flight 
(e.g., TCAS, ADS-B).  This includes “broadcast in the blind” procedures and other “expected” practices. 

(5)  The required navigation facilities necessary to safely conduct the operation are available and 
serviceable. 

D.  Role of Navigation Specialists.  The uniqueness of operations in advisory airspace and in no man’s 
land usually requires assistance from persons with special navigational knowledge, skills, and expertise.  
Inspectors are expected to request the assistance of these specialists when evaluating proposals to conduct 
operations outside controlled airspace. 

69.  OPERATIONS IN RESTRICTED INTERNATIONAL AREAS.  Operations by U.S. operators 
within the sovereign airspace of certain countries have restrictions levied by various agencies of the U.S. 
Government.  The following are examples: 

• Commercial trade restrictions 

• No-fly zones 

• Special Federal Aviation Regulations (SFAR) flight prohibitions 

• Restriction of certain transactions related to aircraft services 

• Suspension of cargo air operation 
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• Suspension of passenger-carrying operations to the United States because the airport 
authorities do not maintain and carry out effective security measures. 

NOTE:  These restrictions frequently specify certain airports, selected routes, and 
special procedures that must be used. 

A.  Information on Restricted Areas.  The current list of restrictions and information about the processes 
and agencies to contact in regard to those restrictions is located on the FAA International Internet web site 
at http://www.intl.FAA.gov/restricthome.cfm.  Current web site addresses may be found in the Job Aid 
for OpSpec B050 in the Automated Operations Safety System (OPSS).  Since the processes periodically 
change, the FAA international web site will provide the current list of restrictions and the specific 
processes for the air carrier to follow. 

B.  FAA Review of Restrictions.  The air carrier should review the current list of restrictions with the POI 
to confirm what restrictions apply in order for the air carrier to obtain the applicable license and/or 
exemption for flight operations in that restricted area. 

C.  Air Carrier Actions Required.  It is important that the air carrier be advised to take simultaneous 
actions with all of the agencies that are necessary for the licenses and/or exemptions for the restricted 
country or countries in which or over which they are requesting to operate.  The POI should advise the air 
carrier that the FAA does not have control over the process by which other agencies grant licenses.  
Therefore, the POI should recommend that air carriers make the requests as far in advance as possible of 
the intended date of flight.  It is critical that overflight permits be coordinated in a timely manner and 
under no circumstances should the operator conduct an overflight of a restricted airspace unless the 
issuing authority has given approval. 

(1)  The air carrier is responsible for obtaining the appropriate licenses and/or exemptions from the U.S. 
Government agency or agencies that impose the restrictions for that country or area. 

(2)  Except for an SFAR prohibiting flight operations, the POI may issue an amendment to OpSpec 
paragraph B050 authorizing operations to or over countries or areas on the Restricted International Areas 
list, provided the air carrier shows that it meets the requirements of 14 CFR Part 119, § 119.51(a)(2). 

(3)  If there is a SFAR that imposes a flight prohibition, and if other federal agencies have imposed 
restrictions for flights into or over a restricted country or area, before flight operations can be authorized, 
the air carrier or operator must provide its POI with either: 

(a)  All applicable written federal agency authorizations and an FAA exemption granting authorization to 
operate in or over the restricted international area. 

(b)  Applicable written federal agency authorizations with written FAA approval from the Director of 
Flight Standards Service (AFS-1).  If an exemption to a SFAR was granted as one of the requirements, 
the exemption number must be listed in OpSpec A005 and not in OpSpec B050.  If approval was granted 
from AFS-1, the effective and expiration dates of the approval must be noted in the optional nonstandard 
text of OpSpec A005. 

D.  Approval of Operations in Restricted Areas.  If an air carrier requests authorization to conduct 
operations into or over restricted international areas for which an FAA flight prohibition is not in effect 
and shows that it meets the requirements of § 119.51(a), the POI should authorize the operation by adding 
the area of enroute operation to OpSpec paragraph B050.  Even though the information is not required by 
14 CFR to be recorded but an authorization to operate into or over a restricted international area is 
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required, the POI may request the date of issuance and its expiration date for insertion in the “note” 
section of OpSpec paragraph B050. 

70.  REQUIRED NAVIGATION PERFORMANCE (RNP) IN CLASS II AIRSPACE.  The 
implementation of RNP is part of a worldwide ICAO effort for the implementation of the Future Air 
Navigation Systems (FANS), CNS, and Air Traffic Management (ATM) concepts. 

A.  General.  Aircraft/operators that operate on routes where RNP separation standards are applied must 
be approved by the State of the Operator or Registry, as appropriate, as capable of navigating to 
prescribed RNP standards (e.g., RNP-10 for the entire route on which RNP-10 is required).  Other 
separation standards are projected to require different RNP types (e.g., 30 NM lateral separation is 
projected to require RNP-4).  The implementation of more stringent RNP and other CNS capabilities is 
part of an ICAO coordinated effort to introduce separation standards that will enable more efficient ATM 
while maintaining acceptable levels of safety.  Benefits to users are increased availability of fuel/time 
efficient altitudes, routes and enhanced airspace capacity, and controller flexibility. 

B.  RNP-10 Operations.  FAA Order 8400.12 (as amended) Required Navigational Performance 10 
(RNP-10) Operational Approval, is a guide to RNP-10 aircraft and operator approval in any airspace 
where RNP-10 navigation criteria is required.  Order 8400.12 does not address communications or 
surveillance requirements that may be specified to operate on a particular route or in a particular area.  
Those requirements are specified in documents such as Aeronautical Information Publication (AIP) and 
ICAO Regional Supplementary Procedures (DOC 7030).  If an operator requests to deviate from the 
practices and procedures provided in Order 8400.12, the inspector should forward a request for assistance 
through the regional Flight Standards division to AFS-400. 

C.  Obtaining Current Information.  Current information on RNP-10 (Order 8400.12 and RNP-10 
Operational Approval Outline) plans and programs can be obtained by accessing links on the Oceanic 
Procedures Branch (ATP-120) web site (http://www.FAA.gov/ats/ato/130.htm). 

71.  REDUCED VERTICAL SEPARATION MINIMUM (RVSM) AIRSPACE.  RVSM airspace is 
any airspace or route where aircraft are separated by 1,000 feet vertically between flight level (FL) 290 
and FL 410, inclusive.  Generally, aircraft and operators that have not been authorized to conduct RVSM 
operations cannot operate at FLs where RVSM is applied.  Exceptions to this rule are published by 
individual Air Traffic Service Providers.  Air Traffic Service Providers have elected to implement RVSM 
as a means to provide more fuel/time efficient altitudes and routes to operators and to enhance enroute 
airspace capacity. 

A.  RVSM Areas of Operation.  The following table shows some examples of major areas where RVSM 
has been or is planned to be implemented.  (For the latest information, see the RVSM website, 
http://www.FAA.gov/ats/ato/rvsm1.htm, and click on the RVSM Status World Wide.) 
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FIGURE 1.5.1.  RVSM Status 

Area of Operations Implementation Dates Flight Levels 
North Atlantic MNPS Airspace March 1997 

October 1998 
January 2002 

FL 330-370 
FL 310-390 
FL 290-410 

Pacific Oceanic Airspace  February 2000 FL 290-390 
Australia November 2001  FL 290-410 
West Atlantic Route System January 2002 FL 290-410 
All European Airspace January 2002 FL 290-410 
Western Pacific/South China Sea February 2002  As published in ATS  
Northern Canada April 2002 FL 290-410 
Middle East and Asia South of the 
Himalayas 

November 2003 As published in ATS 
Documents 

Domestic United States, Southern 
Canadian Domestic Airspace, 
Caribbean and South America 

January 20, 2005 FL 290-410 

B.  Inspector Action.  Using the guidance provided in AC 91-70, inspectors shall ensure that operators and 
aircraft meet the standards of Title 14 of the Code of Federal Regulations (14 CFR) Part 91, appendix G, 
Operations in RVSM Airspace. 

C.  Sources of Information.  Sources of information on RVSM programs are: 

(1)  RVSM Section of the FAA Web Site.  The RVSM home page provides information on RVSM 
programs in various areas of the world.  It provides a link to the Domestic RVSM web page where 
information is posted on plans and programs to implement RVSM in the domestic United States.  It also 
links to the RVSM Documentation page that provides specific information on aircraft and operator 
approval for RVSM operations.  The RVSM home page can be accessed at: 
http://www.FAA.gov/ats/ato/rvsm1.htm. 

(2)  RVSM Documentation Web Page.  The RVSM Documentation Web Page provides access to 
regulations, guidance, documents and contacts.  This web page is maintained by the Flight Technologies 
and Procedures Division, AFS-400.  It can be accessed at: 

(a)  http://www.FAA.gov/ats/ato/rvsm1.htm and clicking on RVSM Documentation. 

(b)  In the OPSS in association with OpSpec B046, Operations in RVSM Airspace. 

D.  Regulations.  14 CFR Part 91 § 91.706 applies to RVSM operations outside the United States 
Section 91.180, when published, will apply to RVSM operations within the United States  Both sections 
require that the operator and the operator’s aircraft comply with the standards of Part 91, appendix G and 
that the operator obtain FAA authorization to conduct RVSM operations.  Part 91, appendix G provides 
basic RVSM standards for aircraft and operator programs.  The RVSM Documentation web page 
provides a link to § 91.706 and appendix G.  It will be linked to § 91.180 when it is published. 

E.  Guidance.  FAA Guidance AC 91-70 can be found on the RVSM Documentation Web page.  AC 91-
70 provides an acceptable means to authorize operators and aircraft to conduct flight in RVSM airspace.  
It provides detailed guidance for aircraft manufacturers, other engineering organizations and operators to 
follow when developing programs intended to meet the standards of Part 91, appendix G. 
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(a)  If an operator requests to deviate from the practices and procedures provided in AC 91-70, the 
inspector should forward a request for assistance through the Regional Flight Standards Division to AFS-
400.  AFS-400 will respond after coordination with AFS-200, AFS-300, or AFS-800, as appropriate. 

(b)  AC 91-70 was developed in national and international forums and is used by civil aviation authorities 
throughout the world.  ICAO Document 9574, Edition 2, Manual on Implementation of a 1,000 ft. 
Vertical Separation Minimum Between FL 290 and FL 410 Inclusive, cites AC 91-70 as an acceptable 
means for RVSM approval. 

F.  Overview of the Authorization Process.  The POI, PAI, and PMI should coordinate the issue of 
OpSpecs paragraphs B046 and D092 to grant the operator authority to conduct RVSM operations for a 
specific aircraft type or group.  The FAA will issue the OpSpecs paragraphs if the following conditions 
exist: 

(1)  The FAA determines that operator aircraft comply with RVSM standards.  For in-service aircraft, the 
FAA determines that inspections and/or aircraft system modifications are completed as required by the 
applicable Service Bulletin, Service Letter, Supplemental Type Certificate or other Aircraft Certification 
Office approved document.  For aircraft manufactured RVSM compliant, the FAA determines that the 
Airplane Flight Manual or Type Certificate Data Sheet contain a statement of RVSM eligibility. The 
following are involved with RVSM approval: 

• The FAA approves the operator’s RVSM maintenance program. 

• The FAA approves the operator’s RVSM operations program. 

• The FAA accepts the operator’s plan to participate in monitoring programs. 

• If required by the POI in coordination with the PAI and PMI, the operator successfully 
completes a validation flight. 

G.  RVSM Authorization Process and Policy. 

(1)  Coordination Between Inspectors.  Before issuing OpSpecs, inspectors must coordinate with the 
responsible operations, maintenance and avionics inspectors. 

(2)  Authorization Process Events.  AC 91-70 provides guidance on the major events in the RVSM 
authorization process.  Also, the “Getting Started” section of the RVSM Documentation web page 
contains an outline or checklist of the events or steps in the authorization process.  It includes references 
to applicable document paragraphs and sections. 

(3)  OpSpecs Actions.  AC 91-70 provides the following policy for Parts 121, 125, and 135 operators: 
FAA will authorize initial operational approval for RVSM operations by issuing OpSpecs 
paragraphs B046 and D092.  (Specific make/model/series and individual registration numbers are listed in 
D092).  Areas of RVSM operation that are new to the operator will be authorized by adding OpSpec 
paragraph B046 to the OpSpecs Part B (Enroute) paragraph B050, “Authorized Areas of Enroute 
Operation, Limitations and Provisions.”  (If you have any questions regarding these OpSpec paragraphs, 
please contact AFS-260 at 202-267-8166). 

(4)  Relationship between RVSM and Horizontal Navigation Authorizations.  Currently, in designated 
oceanic airspaces, operators are required to obtain both RVSM authorization and certain horizontal 
navigation authorizations.  These are separate, specific authorization actions.  For example, to operate in 
North Atlantic Minimum Navigation Performance Specification (NAT MNPS) airspace, operators are 
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required to obtain both RVSM and NAT MNPS authority.  In Pacific oceanic airspace, operators are 
required to obtain both RVSM and Required Navigation Performance 10 (RNP-10) authorization. 

(5)  TCAS.  Information on TCAS as it relates to RVSM operations can be found on the RVSM 
Documentation web page.  Part 91 appendix G does not require aircraft be equipped with TCAS for 
RVSM operations.  Appendix G, section 2 does require, however, that if an aircraft is equipped with 
TCAS II and is used in RVSM operations, then it must be a TCAS II that meets TSO C-119b (Version 
7.0) or a later version.  TCAS equipage requirements can be found in Parts 121, 125, 129, and 135. 

(6)  Determining Aircraft RVSM Compliance.  The phrases “determining aircraft RVSM compliance” and 
“initial RVSM airworthiness approval” both appear in RVSM documents to indicate that the FAA has 
determined that the operator’s aircraft comply with appendix G RVSM standards.  The following is 
provided as guidance for Inspectors. 

(a)  The Airworthiness Inspector’s Handbook (FAA Order 8300.10), AC 91-70, provide guidance on 
inspector determination that aircraft are RVSM compliant.  AC 91-70 discusses the documents that the 
operator must submit to the FAA to show that in-service aircraft or aircraft manufactured RVSM-
compliant are in compliance with the RVSM requirements of Part 91, appendix G. 

(b)  For most in-service aircraft, the RVSM airworthiness documents take the form of Service Bulletins, 
Service Letters or Supplemental Type Certificates.  These documents contain requirements that are 
specific to individual aircraft types or groups and generally require inspections and/or hardware or 
software modifications.  The operator must submit documents to the FAA to show that the required 
actions have been completed for each airframe that will operate in RVSM airspace. 

(c)  For aircraft manufactured RVSM-compliant, the Airplane Flight Manual or Type Certificate Data 
Sheet must contain statements that show the aircraft to be eligible for RVSM operations. 

(7)  PTRS Codes.  When the inspector determines that individual operator airframes are RVSM 
compliant, the PTRS must be updated and the airframes must be listed in OpSpecs paragraph D092 or an 
LOA, as appropriate.  See paragraph G below for PTRS action. 

(8)  RVSM Maintenance Program Approval.  FAA Order 8300.10, Volume 2 contains airworthiness 
inspector guidance for the evaluation and approval of an operator’s RVSM maintenance program.   

(9)  Operations Program Approval.  Evaluation of operations programs should be completed in 
conjunction with the evaluation of maintenance programs.  

(a)  Special Emphasis Items for Pilots.  AC 91-70 provides operating practices and procedures applicable 
to all RVSM operations.  It also lists special emphasis items for pilot training. 

(b)  Specific Procedures for Oceanic Airspace.  Appendix 5 provides specific practices and procedures for 
RVSM operations in oceanic airspace. 

(c)  Domestic U.S. RVSM Operational Policy/ Procedures.  Until operational policy and procedures for 
RVSM in the United States are published, operators can use AC 91-70 as the basis for their RVSM 
operations training and operating practices/procedures.  Operational procedures such as those for enroute 
failure of RVSM systems in the U.S. NAS have been published.  Guidance has also been published in the 
Aeronautical Information Manual and, in addition, AFS-400 published and distributed a Sample Pilot 
Bulletin that can be incorporated into individual operator programs.  Operators will be responsible for 
incorporating this material into their programs prior to conducting RVSM operations in the United States.  
The operational procedures unique to domestic U.S. airspace are not extensive. 
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(10)  Validation Tests and Flights. 

(a)  AC 91-70 provides guidance on the RVSM validation test.  In some cases, review of the operator’s 
RVSM application and program documents may suffice for validation test purposes.  However, as 
determined by the principal operations (POI), maintenance (PMI), and avionics inspectors (PAI), the final 
step of the approval process may be the completion of a validation flight.  The FAA may accompany the 
operator on a flight to verify that RVSM operations and maintenance procedures and practices are used 
effectively.  The validation flight may be accomplished during a revenue flight, as determined by the PIs 
on a case-by-case basis. 

(b)  Validation flights are NOT required to be conducted in conjunction with the monitoring flights 
described below.  Also, the validation flight may be conducted before monitoring requirements are 
completed. 

H.  Monitoring Programs 

(1)  Objective of Monitoring.  The primary goal of monitoring is to provide a quality control check on the 
altitude-keeping performance of the wide variety of operators and aircraft.  It has been determined that 
this may be accomplished by sampling a number of airframes of each aircraft type that an operator will 
operate in RVSM airspace.  Altitude-keeping performance data is analyzed to determine that the aircraft 
fleet, as well as individual operators, exhibit performance that is consistent with RVSM standards. 

(2)  Operator Plan and Monitoring Requirements.  In its application for RVSM authority, AC 91-70 calls 
for each operator to submit a plan to participate in monitoring programs.  It further notes that the current 
monitoring requirements for individual operators in specific RVSM areas of operation are published on 
the FAA RVSM Documentation website. 

NOTE:  Operators are no longer required to complete monitoring prior to being granted 
operational approval. 

(3)  Monitoring Procedures.  Monitoring procedures for ground-based and GPS-based monitoring 
systems are published on the RVSM Documentation web page.  Operator aircraft of a specific type or 
group are monitored after they have been determined to be RVSM compliant.  Currently, the operator can 
have its aircraft monitored by either the ground-based Height Monitoring Unit (HMU) or a portable GPS-
based Monitoring Unit (GMU) that can be placed on the aircraft. 

(4)  FSDO or CMO Notification.  When an operator has successfully completed monitoring requirements 
for the specific aircraft type or group, the FAA Technical Center Separation Standards Group (ACB-310) 
will notify the POI and/or PAI. 

I.  Inquiries.  Each Regional AFS Division has appointed RVSM Focal Points.  A list of the focal points is 
published on the FAA RVSM Documentation web page.  For general questions on RVSM, the 
appropriate Regional Focal Point should be contacted first.  Questions on this handbook material and 
specific questions on RVSM policy should be directed to (202)385–4576 at the Flight Technologies and 
Procedures Division, AFS-400. 

72.  SPECIAL AREAS WHERE REDUNDANT LONG-RANGE NAVIGATION SYSTEMS ARE 
USUALLY NOT REQUIRED.  Certain special areas have been identified where long-range navigation 
can be conducted with a single long-range navigation system (S-LRNS). 

A.  Concept.  The provisions of §§ 91.511, 125.203, 121.351, and 135.165 related to Class II navigation 
do not specifically require redundant or dual long-range navigation systems.  The primary Class II 
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navigation requirements are related to the level of navigational performance necessary for the control of 
air traffic.  The objective of requirements for redundant navigational systems is to permit the flight to 
continue to navigate to the degree of accuracy necessary for the control of air traffic in the event a failure 
occurs in the navigational system being used. 

B.  Combination of Standard ICAO Ground-based NAVAIDS and a Single LRNS.  Operations can also be 
safely conducted in much larger areas using a combination of redundant ICAO standard NAVAIDs and a 
single long-range navigational system (S-LRNS).  These operations consider the availability of ICAO 
standard NAVAIDs, the lateral separation minima applied by ATC (the navigational performance 
required), the length of the route or route segment, the complexity of the route structure, and the density 
of the air traffic.  Approval of the use of a single long-range navigation system may be granted by the 
issuance of OpSpec B054, Class II Navigation Using S-LRNS.  It should be noted in OpSpec B050, in 
association with the applicable areas of operation. 

C.  WATRS.  The West Atlantic Route System (WATRS), Caribbean Sea, and Gulf of Mexico routes are 
special case routes in which the use of an S-LRNS may be authorized for Class II navigation.  These 
routes are located offshore in the WATRS control area, the Caribbean, and Gulf of Mexico control areas 
as shown on enroute charts and described in § 91.511. 

NOTE:  The WATRS is defined as North Atlantic Ocean west of a line that extends from 
44o 47’ 00”N/ 67o 00’00”W to 39o 00’00”N/ 67o 00’00”W to 38o 30’ 00”N/ 60o 00’00” W 
south along the 60o 00’00” W longitude line to the point where the line intersects with the 
northern coast of South America. 

D.  WATRS Procedural Areas.  FAA Order 7400.2C, Procedures for Handling Airspace Matters, 
establishes the areas in which these operations are conducted to serve aircraft operations between U.S. 
territorial limits and oceanic control area/flight information region boundaries and/or domestic flights that 
operate in part over the high seas. 

E.  Special Provisions for the WATRS, Caribbean Sea, and Gulf of Mexico.  The unique nature of the 
WATRS, the Caribbean Sea, and the Gulf of Mexico permits operations with turbine-powered airplanes 
and certain offshore helicopter operations to be safely conducted with a single approved long-range 
navigation system, in accordance with § 91.511(f). 

F.  Special Provisions for Certain Routes in NAT/MNPS Airspace.  Special contingency routes have been 
established in limited portions of NAT/MNPS airspace where aircraft equipped to use standard ICAO 
NAVAIDs can operate with an S-LRNS.  These routes are specified in the International Flight 
Information Manual.  Operations over these routes can be authorized, provided the operator shows that 
the long-range navigation system/aircraft combination used and the operational procedures used meets 
NAT/MNPS requirements AC 120-33.  The approval is granted in accordance with paragraph B054 of the 
OpSpecs and by adding that area of enroute operation to paragraph B050 of the standard OpSpecs. 

G.  Operational Approval for S-LRNS. 

(1)  All Class II navigation operations must be conducted so the aircraft is continuously navigated to the 
degree of accuracy established by ATC for operations in that airspace where applicable requirements are 
in force.  For areas where these accuracy and navigation performance standards have NOT been formally 
established, the long-range navigation system must be used to continuously navigate the aircraft so that 
the crosstrack and/or the along track errors will not equal or exceed 25 NM at any point along the flight 
plan route specified in the ATC clearance. 

(2)  The navigation system must be operational, as required by OpSpec paragraph B039 (NAT/MNPS). 

Page 84 



12/12/06 N 8000.340 
 Appendix 1 

(3)  Before conducting any operations authorized by OpSpec paragraph B054 the flightcrew must be 
qualified, in accordance with the certificate holder’s approved training program for the system and 
procedures being used. 

(4)  Before entering any airspace requiring the use of a LRNS, the aircraft position shall be accurately 
fixed and recorded using airways navigation facilities or ATC radar.  After exiting this airspace, the 
aircraft position shall be accurately fixed and the LRNS error must be determined and logged in 
accordance with the operator’s approved procedures. 

(5)  An LRNS fix may be substituted for a required enroute ground facility when that facility is 
temporarily out of service, provided the approved navigation system has sufficient accuracy to navigate 
the aircraft to the degree of accuracy required by ATC over that portion of the flight. 

(6)  At dispatch, at least one of the navigation systems listed below must be installed and operational: 

(a)  At least one independent INS.  INS and IRS must be approved in accordance with Part 121, 
appendix G. 

(b)  At least one flight management system/ navigation sensor combination (or equivalent) where the 
navigation system must be suitable for the route to be flown.  Multisensor systems must be approved in 
accordance with the guidance contained in AC 20-130A, Airworthiness Approval of Navigation or Flight 
Management Systems Integrating Multiple Navigation Sensors (or equivalent). 

(c)  At least one independent IFR approved GPS navigation system approved in accordance with one of 
the following: 

1.  The guidelines for operational approval of GPS to provide the primary means of Class II navigation in 
oceanic and remote areas of operation apply (see AC 90-94, Guidelines for using Global Positioning 
System Equipment for IFR Enroute and Terminal Operations and for Nonprecision Instrument 
Approaches in the U.S. National Airspace System.)  The guidelines must be followed with the exception 
that the operational control restrictions related to fault detection and exclusion (FDE) does not apply.  
This is because S-LRNS operations in oceanic/remote areas have only been approved on short duration 
routes with options available to use other navigation aids in the event of LRNS malfunction. 

2.  The guidelines for using GPS for IFR enroute and terminal operations and for nonprecision instrument 
approaches in the U.S. national airspace system apply.  These guidelines allow for single GPS units that have 
receiver autonomous integrity monitoring (RAIM) capability (or equivalent) and are approved for IFR operations 
to serve as the S-LRNS on oceanic routes where an S-LRNS is allowed. 

3.  Loss or Malfunction.  Flightcrew procedures must be in place in the event of the loss of the S-LRNS after 
dispatch.  The certificate holder must ensure that the pilots are trained on procedures to continue to navigate and 
to communicate with ATC in the event of S-LRNS malfunction. 

4.  RNP type specified.  Currently, there are no RNP type areas or routes where S-LRNS operations are 
authorized.  Should such routes be authorized in the future, applicable guidance to that effect will be released. 

H.  Other Special Areas.  Inspectors cannot authorize operations with S-LRNS in any other areas of operation 
without the review and concurrence of the navigation specialists and AFS-400.  When a request to operate with 
S-LRNS in areas not described in this paragraph is received, inspectors must request assistance from one of the 
agency’s navigation specialists.  If the responsible inspector and the navigation specialist determine that the 
proposed operation can be safely conducted, a request for review and concurrence should be forwarded, through 
Regional Flight Standards Division, to AFS-400.  In general, the required justification for the request and the 
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ability to comply with the limitations and provisions set forth in the applicable guidance and OpSpec B054 for 
the authorization of the S-LRNS in another area will be necessary for this consideration. 

73  PERFORMANCE-BASED ENROUTE OPERATIONS. 

A.  The first performance-based enroute high altitude RNAV routes were published in 2004 as Q Routes.  The 
initial implementation of Q Routes requires GPS, DME/DME/IRU, or DME/DME updating.  The performance 
requirement for these operations is initially a 95 percent accuracy of 2 NM.  This performance level is specified 
as RNAV-2.  These routes can also be flown by aircraft that have an enroute performance capability of RNP-2 or 
better.  The route widths for this initial implementation are conventional + 4 NM and ATC radar is initially 
required as an operational mitigation.  It is expected that the RNAV will be updated with GPS or DME/DME to 
obtain this accuracy.  DMEs along Q Routes are being identified to support the routes and operators need to be 
aware that only DMEs that are part of the NAS can be used (normally no TACANS) and if DMEs are in test 
mode radiating a signal they may not be used in navigation solution.  Q Route operations must be approved IAW 
AC 90-100. 

B.  The PARC has recommended that FAA establish enroute operations throughout the Performance-based NAS 
with a route-to-route separation of 8 NM and obstacle clearance standards of ± 4nm.  These operations will 
initially be based on a required performance level of RNAV-2 and will use radar as an operational mitigation.  
PARC also recommended that RNP aircraft with an enroute performance of RNP-2 or better should also be 
authorized to conduct these operations.  The FAA is currently (2005) beginning to implement those 
recommendations. 

(1)  As the RNP fleet matures, these operations are expected to transition to a performance value of RNP-
2, without requiring radar as an operational mitigation.  These operations must be approved IAW AC 90-
RNP (TBD). 

(2)  It is also anticipated that some future routes will be established as RNP SAAAR routes with 4 NM 
route-to-route spacing and obstacle clearance of ± 2 NM, using a required performance value of RNP-1 or 
better.  These operations must be approved IAW AC 90-RNP SAAAR (TBD). 

[74 THROUGH 84 RESERVED]
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FIGURE 1.5.2.  ILLUSTRATION OF NORTH ATLANTIC (NAT/MNPS) 
RECTANGULAR SEPARATION 
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FIGURE 1.5.3.  CANADIAN DOMESTIC AIRSPACE 
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FIGURE 1.5.4.  REDUCED VERTICAL SEPARATION MINIMUM (RVSM) AND 
REQUIRED NAVIGATION PERFORMANCE (RNP) IN CEP AND NOPAC AIRSPACE;  

OPSPECS B037 AND B038 

1.  PURPOSE.  The purpose of this appendix is to provide revisions to Operations Specifications 
(OpSpecs) B037 (Operations in Central East Pacific (CEP) Airspace) and B038 (Operations in North 
Pacific (NOPAC) Airspace), to reflect the scheduled implementation of Reduced Vertical Separation 
Minimum (RVSM) and Required Navigation Performance 10 (RNP-10) approval requirements on the 
CEP and NOPAC route systems.  This information is applicable to all Title 14 of the Code of Federal 
Regulations (14 CFR) Part 91 operators and Part 121, 125, and 135 certificate holders that have been or 
wish to be authorized to operate on these route systems.  (NOTE:  We have adopted the acronym “CEP” 
in place of “CEPAC” to be congruent with the term that Air Traffic Control (ATC) is using for the 
Central East Pacific). 

2.  BACKGROUND.   

A.  Reduced Vertical Separation Minimum (RVSM) is scheduled to be implemented in the Pacific Oceanic 
Flight Information Regions (FIR) including the NOPAC and CEP Route Systems on February 24, 2000 
between flight levels (FL) 290 and 390 (inclusive).  RNP-10 is also scheduled to be implemented on February 
24, 2000 on the Central East Pacific (CEP) Route System (the route system between the west coast of the 
United States and Hawaii).  (RNP-10 was implemented on the NOPAC route system in April 1998.) 

B. Reduced Vertical Separation Minimum (RVSM) programs enable 1,000-foot vertical separation to be 
applied between aircraft above FL 290.  Part 91, section 91.706, Operation Within Airspace Designed as 
RVSM Airspace, and Part 91, Appendix G, Operations in RVSM Airspace, provide regulatory policy for 
RVSM programs.  Joint Flight Standards Handbook Bulletin for Air Transportation (HBAT) 99-11A and 
General Aviation (HBGA) 99-17A, Approval of Aircraft and Operators for Flight in Airspace Above Flight 
Level (FL) 290 Where 1,000 Foot Vertical Separation is Applied, provides Flight Standards Service (AFS) 
policy and procedures for the approval of aircraft and operators for RVSM operations. 

C.  Approval of operators and aircraft for RNP-10 enables a 50-nautical mile lateral separation to be applied 
between aircraft operating in oceanic/remote areas.  Flight Standards Service policy and procedures for 
approval of aircraft and operators to operate in areas or on routes designated as RNP-10 airspace are 
contained in FAA Order 8400.12A, Required Navigation Performance 10 (RNP-10) Operational Approval.  
Joint AFS HBAW 98-07A, HBAT 98-16A and HBGA 98-03A, Approval of Aircraft and Operators for 
Flight in Airspace Where Required Navigation Performance 10 (RNP-10) is Applied;  Operations 
Specifications (OpSpecs), B036 and B038, provides additional guidance to AFS inspectors on the RNP-10 
approval process. 

D.  The OpSpec providing general authority for RVSM operations is B046, Operations in RVSM Airspace.  
The general authority for RNP operations in oceanic/remote areas is B036, Class II Navigation Using 
Multiple Long-Range Navigation systems. 

E.  The revised OpSpecs B037 and B038 do not address requirements as they pertain to specific Flight Levels 
or routes because Air Traffic Service Providers (ATSP) notify operators of requirements for filing, flight and 
aircraft navigation equipage requirements on oceanic/remote area routes in aeronautical publications.  
Oakland and Anchorage Oceanic Centers publish such information in NOTAMS and the Pacific and Alaska 
Chart Supplements.  Tokyo Oceanic Center publishes such information in Aeronautical Information 
Publications (AIP) and NOTAMS. 
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FIGURE 1.5.4.  (Continued) 

3.  ACTION. 

A.  All operators conducting operations on the CEP and/or NOPAC route systems must be issued the revised 
OpSpecs B037 and B038 prior to the scheduled February 24, 2000, implementation date.  The principal 
inspectors should inform their applicable certificate holders that this appendix contains revised OpSpec 
paragraphs B037 and B038 and applicable guidance.  The revised OpSpec paragraphs are now available 
in the Operations Specifications Subsystem (OPSS).  The principal inspectors shall reissue these OpSpec 
paragraphs in accordance with the appropriate guidance for each authorization.  These are both mandatory 
OpSpec revisions for CEP and NOPAC authorizations.  Inspectors will also need to review the guidance 
for RVSM authorization in OpSpec B046 and Class II Navigation authorization in OpSpec B036. 

B.  Part 91 operators conducting flights on the NOPAC and CEP Route Systems at Flight Levels where 
RVSM and/or RNP-10 approval is required must be issued a letter of authorization (LOA) approving such 
operations prior to the scheduled February 24, 2000 implementation.  The Handbook Bulletins cited in 
paragraphs 2B and 2C above state that Part 91 operators currently holding an LOA authorizing RVSM 
and/or RNP-10 operations (including North Atlantic RVSM) are not required to be issued a separate LOA 
for individual areas of operation or route systems where RVSM and/or RNP-10 are implemented.  Also, 
HBGA 99-22, Letter of Authorization for Special Use Airspace, provides a new format for LOA’s that 
allows multiple authorities (MNPS, RVSM, RNP-10) to be listed on a single LOA. 

4.  INFORMATION.  Samples of OpSpecs B037 and B038 paragraphs are contained in attachments 1 
and 2. 

 

Attachment 1.  Sample OpSpec B037.  Operations in Central East Pacific (CEP) Airspace 

The certificate holder is authorized to conduct operations in Central East Pacific (CEP) airspace (between 
the State of Hawaii and the 48 contiguous states) provided the provisions of this paragraph are met.  The 
certificate holder shall not conduct any other operations in this airspace under these operations 
specifications. 

a.  Operations in CEP Airspace Not Designated RNP-10 and/or RVSM.  For all flights in CEP airspace 
where RNP-10 and/or RVSM approval are not required either of the following conditions must be met: 

(1) The operation must be conducted in accordance with the provisions and limitations of B036 
subparagraph b, or 

(2) The operation must be conducted using a flight navigator and the required navigation equipment 
specified in paragraph B047a(1),or B047a(2). 

b.  Required Navigation Performance (RNP).  The certificate holder is authorized to conduct operations in 
CEP airspace where RNP-10 approval is required provided that the certificate holder has been issued 
operations specification paragraph B036, Class II Navigation Using Multiple Long Range Navigation 
System (LRNS), is authorized RNP-10 (or better), and the certificate holder follows the limitations and 
provisions of operations specification B036 subparagraphs b, c, and d. 
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Attachment 1.  (Continued) 

c.  Reduced Vertical Separation Minimum (RVSM).  The certificate holder is authorized to conduct 
operations in CEP airspace where RVSM approval is required provided that the certificate holder has 
been issued operations specifications paragraph B046, Operations in Reduced Vertical Separation 
Minimum (RVSM) Airspace, and the certificate holder follows the limitations and provisions of 
operations specification B046 subparagraphs a, b, c, d, and e. 

d.  Deviations to RNP-10 and/or RVSM Requirements in CEP Airspace.  The administrator may 
authorize a certificate holder to deviate from the RNP-10 and/or RVSM requirements in subparagraphs b 
and c above provided that the requirements of operations specification B036 subparagraphs b and d are 
met if the deviation relates to RNP-10 and/or the requirements of B046 subparagraph e are met, if the 
deviation is related to RVSM. 

 

Attachment 2.  Sample OpSpec B038.  Operations in North Pacific (NOPAC) Airspace

The certificate holder is authorized to conduct operations in North Pacific (NOPAC) airspace provided 
these operations meet the provisions of this paragraph.  The certificate holder shall not conduct any other 
operation within this area of operation under these operations specifications. 

a.  Operations in NOPAC Airspace Not Designated RNP-10 and/or RVSM.  For all flights in NOPAC 
airspace where RNP-10 and/or RVSM approval are not required, either of the following conditions must 
be met: 

(1) The operation must be conducted in accordance with the provisions and limitations of B036 
subparagraph b, or 

(2) The operation must be conducted using a flight navigator and the required navigation equipment 
specified in paragraph B047a(1), or B047a(2). 

b.  Authorized Area of Operation.  The NOPAC area of operation authorized by this paragraph lies within 
the Anchorage and Tokyo FIRs.  The southern lateral boundary of this area is 100 nm south of the 
southernmost NOPAC airspace route.  The northern lateral boundary is the northern boundaries of the 
Anchorage and Tokyo FIRs.  The vertical boundaries include the airspace between the MEA and the 
MAA. 

c.  Required Navigation Performance (RNP) Requirements.  The certificate holder is authorized to 
conduct operations in NOPAC airspace where RNP-10 approval is required provided that the certificate 
holder has been issued operations specification paragraph B036, Class II Navigation Using Multiple Long 
Range Navigation Systems (LRNS); is authorized RNP-10 (or better), and the certificate holder follows 
the limitations and provisions of operations specification B036 subparagraphs b, c, and d. 

d.  Reduced Vertical Separation Minimum (RVSM).   The certificate holder is authorized to conduct 
operations in NOPAC airspace where RVSM approval is required provided that the certificate holder has 
been issued operations specifications paragraph B046, Operations in Reduced Vertical Separation 
Minimum (RVSM) Airspace, and the certificate holder follows the limitations and provisions of 
operations specifications B046 subparagraphs a, b, c, d, and e. 
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Attachment 1.  (Continued) 

e.  Deviations to RNP-10 and/or RVSM Requirements in NOPAC Airspace.  The administrator may 
authorize a certificate holder to deviate from the RNP-10 and/or RVSM requirements in subparagraphs c 
and d above provided that the requirements of operations specification B036 subparagraphs b and d are 
met if the deviation relates to RNP-10 and/or the requirements of operations specification B046 
subparagraph e are met if the deviation relates to RVSM. 
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FIGURE 1.5.5.  OPERATIONAL APPROVAL TO OPERATORS TO CONDUCT 
OPERATIONS IN OCEANIC AIRSPACE WHERE REQUIRED NAVIGATION 

PERFORMANCE 10 (RNP-10) IS REQUIRED. 

INTRODUCTION 

This paragraph contains guidance for Aviation Safety Inspectors (ASI) on the steps to be taken to issue 
operational approval to operators to conduct operations in oceanic airspace where Required Navigation 
Performance 10 (RNP-10) is required. 

1. BACKGROUND. 

A. States and operators are implementing RNP as part of a worldwide ICAO effort to implement the 
Future Air Navigation Systems (FANS), Communication/Navigation/ Surveillance (CNS), and Air 
Traffic Management (ATM) concepts.  To support this effort, in 1998, the Pacific oceanic planning 
groups began a phased implementation of 50 nautical mile (NM) lateral separation in Pacific oceanic 
airspace.  In addition, 50NM longitudinal separation has also been introduced for aircraft that are 
equipped with the required communications, navigation and surveillance equipment.  In accordance with 
(IAW) ICAO Document 7030, aircraft/operators that operate on routes where these separation standards 
are applied must be approved by the State of Operator or Registry, as appropriate, as capable of 
navigating to RNP-10 for the entire route on which RNP-10 is required. 

NOTE:  This navigation performance requirement is similar to Minimum Navigation 
Performance Specification (MNPS) over the Atlantic which is equivalent to RNP-12. 

B. The first oceanic airspace where RNP-10 and 50 NM lateral separation were implemented was 
the NOPAC Route System.  Implementation in additional Pacific oceanic areas proceeded over the next 
two years. 

C. Other separation standards require different RNP types (e.g., 30 NM lateral separation requires 
RNP-4).  The implementation of more stringent RNP and other CNS capabilities is part of an ICAO 
coordinated effort to introduce separation standards that will enable more efficient air traffic management 
while maintaining acceptable levels of safety.  Benefits to users are increased availability of fuel/time 
efficient altitudes, routes and enhanced airspace capacity, and controller flexibility. 

2. POLICY. 

A. RNP Documentation.  Federal Aviation Administration (FAA) FAA Order 8400.12, Required 
Navigational Performance 10 (RNP-10) Operational Approval, is a guide to RNP-10 aircraft and operator 
approval in any airspace where RNP-10 navigation criteria is required.  The FAA has determined that 
FAA Order 8400.12, as amended, provides acceptable criteria and processes for an operator to obtain 
authority to operate specific aircraft/navigation systems in areas or on routes where RNP-10 is required. 

B. Internet Access.  Communications, Navigation and Surveillance requirements, policy and 
guidance for operation in oceanic airspace can be found on the Oceanic Operations Standards Group 
website (www/ats/ato/130.htm).  AFS-400 is coordinating with their air traffic counterparts to expand this 
website as new CNS requirements are introduced in oceanic areas such as the Pacific.    
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C. General Requirements.  Operator applications for RNP-10 approval must be evaluated IAW FAA 
Order 8400.12, as amended and any additional criteria specified in this appendix.  If an operator requests 
to deviate from the practices and procedures provided in FAA Order 8400.12, the inspector should 
forward a request for assistance through the regional Flight Standards division to AFS-400. 

D. Standard Operations Specifications.  Title 14 of the Code of Federal Regulations (14 CFR) part 
121, 125, and 135 certificate holders areapproved for RNP-10 by the issuance of  standard OpSpec 
paragraphs: 

(1) OpSpec paragraph A002, Definitions and Abbreviations. 

(2) B036, Class II Navigation Using Multiple Long-Range Navigation Systems (LRNS) and 

(3) If applicable, B037, Operations in Central East Pacific (CEP) Airspace. 

(4) If applicable, B038, Operations in North Pacific (NOPAC) Airspace 

E. Title 14 CFR part 91, Operator Letter of Authorization (LOA). Part 91 operators will be approved 
through the issuance of automated LOA B036, Operations in RNP Airspace or, for short-term operations, 
LOA D098, Flight in Special Areas of Operation For Short-Term Operations.  LOA’s should be issued 
using the guidance in this handbook and FAA Order 8400.12, as amended. 

3. ACTION.  The principal inspectors should inform their certificate holders that this appendix contains 
the approval process for RNP-10 authorization.  The steps in this process should be followed when an 
operator seeks authority to operate an airplane type/long range navigation system (LRNS) combination in 
Class II navigation areas where RNP-10 is applied and the operator has not previously received RNP-10 
approval for that specific airplane type/LRNS combination.  Normally, if an operator has received initial 
Class II navigation/RNP-10 approval for a specific airplane type/LRNS combination, that operator should 
not be required to re-apply for approval to conduct Class II navigation/RNP-10 operations on additional 
routes or areas. 

A. FAA Order 8400.12 Index, Appendix 8.  The POI and the certificate holders may find it easier to 
use FAA Order 8400.12 if they are aware that Appendix 8 is an index to the Order.  The certificate holder 
should be made aware that references to the appropriate subparagraphs and sections of FAA Order 
8400.12 are indicated in subparagraphs  below: 

B. Application, FAA Order 8400.12, paragraph 9.  Paragraph 9 provides guidance on the content of 
an operator’s RNP-10 application.  The application should contain the items listed in subparagraphs 
below.  Subparagraphs  provide additional detail on application items. 

(1) Aircraft/Navigation System Group.  Airworthiness documents that establish the proposed 
aircraft/navigation system group, its RNP-10 approval status, and a list of airframes in that group. 

(2) Time Limit For INS or IRU Only Equipped Aircraft .  Approved or requested RNP-10 time limit 
for aircraft for which Inertial Navigation Systems (INS) or Inertial Reference Units (IRU) are the only 
source of Long Range Navigation (LRN). 

(3) RNP-10 Area of Operations.  Documentation establishing the RNP-10 area of operations or 
routes for which the specific aircraft/navigation system is eligible. 
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(4) Operating Practices and Procedures.  Documentation that the operator has adopted operating 
practices and procedures related to RNP-10 operations. 

(5) Pilot and Dispatcher Knowledge.  Documentation showing that the pilot and, if applicable, 
dispatcher knowledge of RNP-10 operating practices and procedures will be adequate. 

(6) Airworthiness Practices.  Documentation that appropriate maintenance practices and procedures 
have been adopted. 

(7) Minimum Equipment List (MEL) updates, if applicable. 

(8) Operating History.  Operating history that identifies past problems and incidents, if any, and 
actions taken to correct the situation. 

(9) Removal of RNP-10 Operating Authority.  Awareness of the necessity to follow up action after 
navigation error reports, and the potential for removal of RNP-10 operating authority. 

C. Aircraft Groups & Eligibility.  Aircraft Groups (Fleets of Aircraft), paragraph 11 and 
Determining Aircraft Eligibility, paragraph 12 of FAA Order 8400.12. 

(1) Aircraft Groups (Fleets of Aircraft), paragraph 11, of FAA Order 8400.12.  In accordance with 
paragraph 11, the operator must show the aircraft/navigation system groups that will be presented for 
approval of RNP-10 operations and provide a list of airframes that are determined to be in the specific 
aircraft/navigation system groups to be evaluated. 

(2) Determining Aircraft Eligibility, paragraph 12a of FAA Order 8400.12.  For aircraft navigation 
systems which have been approved by an aircraft certification authority to RNP-10 or better, the operator 
must provide appropriate sections of the Airplane Flight Manual (AFM) that address RNP, including any 
associated time limits for INS and IRU navigation systems. 

(3) Aircraft Equipped with Global Positioning Systems (GPS) Approved to Primary Means of 
Navigation Standards, FAA Order 8400.12, paragraph 12b(4).  For aircraft equipped with GPS, where 
such GPS units are the only systems for long range navigation, the operator must show that it is approved 
IAW paragraph 12b(4).  An RNP-10 time limit is not applicable. 

(4) Multisensor Systems Integrating GPS (with GPS Integrity Provided by Receiver Autonomous 
Integrity Monitoring (RAIM) or Aircraft Autonomous Integrity Monitoring (AAIM), FAA Order 
8400.12, paragraph 12b(5).  For multisensor systems incorporating GPS, the operator must show that 
systems are approved and operated IAW paragraph 12b(5).  An RNP-10 time limit is not applicable. 

(5) GPS Equipage In Combination With Another Approved LRNS (e.g., INS or IRU); Reference 
Advisory Circular (AC) 90-94, Guidelines for Using GPS Equipment for IFR En Route & Terminal 
Operations & for Nonprecision Instrument Approaches, and AC 20-138, Airworthiness Approval of 
Global Positioning System (GPS) Navigation Equipment for Use as a VFR and IFR Supplemental 
Navigation System.  The operator must show that aircraft equipped with GPS and one or more approved 
LRNS are installed and operated IAW  AC 90-94, and AC 20-138.  An RNP-10 time limit is not 
applicable. 
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(6) Equipage Where INS or IRU’s Provide the Only Means of Long Range Navigation, Paragraph 
12b(1), (2), and (3) of FAA Order 8400.12.  The operator must show that INS or IRU installation is 
approved IAW paragraph 12b(1), (2) or (3).  Unless the operator takes action to extend the approved 
navigation system time limit and/or plans to update the system en route, a baseline RNP-10 time limit of 
6.2 hours, starting at the time the system was placed in navigation mode, is applicable.  See paragraph 4E, 
extending navigation system time limit and paragraph 4D(1)© (of this appendix), en route updating. 

(7) Aircraft Eligibility Through Data Collection, (Eligibility Group 3), paragraph 12c of FAA Order 
8400.12.  For navigation systems not approved under existing criteria, the operator may demonstrate 
RNP-10 eligibility through data collection IAW paragraph 12c using the processes detailed in FAA Order 
8400.12, appendices 1 or 6. 

D. Route Evaluation.  Route Evaluation for RNP-10 Time Limits for Aircraft Equipped with only 
INSs or IRUs, FAA Order 8400.12, paragraph 15e.  If restrictions (e.g., INS RNP-10 time limit) apply to 
navigation systems, the operator must show the routes or areas where it is eligible to operate.  In 
accordance with paragraph 15e, the operator can conduct a one-time evaluation of eligibility to fly in an 
RNP-10 area of operations or on specific RNP-10 routes or may elect to evaluate on a per-flight basis. 

(1) One-Time Evaluation.  For one-time evaluation of a specific RNP-10 area or track system, ASI’s 
should expect the operator to accomplish the following: 

(a) Calculate the longest distance from either departure airports or en route update points (if 
applicable) to the point at which the aircraft will begin to navigate by reference to VHF Omnidirectional 
Range Station (VOR), Distance Measuring Equipment (DME), Nondirectional Beacon (NDB),or comes 
under air traffic control (ATC) radar surveillance. 

(b) As detailed in paragraph 15e, using 75% probability wind component, convert this distance to en 
route time. 

(c) As detailed in paragraph 12e, if navigation systems are to be updated en route, adjust the base line 
RNP-10 time limit approved for the specific operator navigation system to account for update accuracy. 

(i) Subtract .3 hours from the baseline for DME/DME. 

(ii) Subtract .5 hours from the baseline for VOR/DME. 

(iii) Subtract 1 hour from the baseline for manual update. 

(d) Compare calculated en route time to the navigation system RNP-10 time limit (adjusted for en 
route update, if applicable) to determine if the airplane is eligible for the operation. 

(e) If the aircraft navigation system is found eligible for operation on the specific routes evaluated, 
then the RNP-10 area of operations or routes on which RNP-10 operations can be conducted are 
established.  If the aircraft navigation system is not found eligible for operation on all routes evaluated, 
then the operator will need to designate routes for which it is eligible or take action to gain approval for 
an extended RNP-10 time limit.  See paragraph 4E of this appendix. 
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(2) Calculation of Time Limit for Each Specific Flight, FAA Order 8400.12A, Paragraph 15e(6).  For 
a per-flight evaluation of eligibility to fly a specific RNP-10 route, follow the steps shown in paragraph 
4D(1) of this appendix using flight plan winds to determine en route time.  If the RNP-10 time limit is 
exceeded, the flight must be re-routed or delayed. 

E. Time Limit Extension.  Obtaining an RNP-10 Time Limit Extension for INS- or IRU-Equipped 
Aircraft, paragraph 12d of FAA Order 8400.12. Operator can show eligibility for an extended time limit 
by: 

(1) Obtaining approval from an appropriate Aircraft Certification Office, or 

(2) Conducting operational data collection using the processes established in appendices 1 or 6 of 
FAA Order 8400.12A. 

F. Maintenance Requirements.  Continuing Airworthiness (Maintenance Requirements), paragraph 
14 of FAA Order 8400.12.  The certificate holder must provide documentation that appropriate 
maintenance practices and procedures have been adopted. 

G. MEL Requirements.  MEL Updates (if applicable), paragraph 13 of FAA Order 8400.12.  In 
accordance with paragraph 13, if applicable, the operator must revise the MEL to address any new 
operating requirements. 

H. Operations Programs. 

(1) Operations Manuals and Checklists, FAA Order 8400.12, paragraphs 9a(5), 12f, 12g, 15, 
appendices 4 and 7 (if applicable). 

(a) Part 121, 125 and 135 certificate holders must provide revisions to manuals and checklists to 
show the adoption of the RNP-10 operating practices and procedures contained in the reference 
paragraphs and sections listed in paragraph 4h(1) of this appendix.   

(b) If applicable, part 91 operators should show appropriate sections of the AFM relating to RNP-10 
aircraft/navigation system eligibility. 

(2) Operations Training Programs and Operating Practices and Procedures, FAA Order 8400.12, 
paragraphs 9a(4), 12f, 12g, 15, and appendices 4 and 7 (if applicable). 

(a) Part 121 and 135 certificate holders should show that training programs have been updated to 
include the practices in FAA Order 8400.12, paragraphs 12f and/or 12g (if applicable), paragraph 15, 
appendices 4 and 7 (if applicable). Part 125 initial and recurrent pilot testing programs should be updated 
with applicable information from these paragraphs. 

(b) In accordance with FAA Order 8400.12, appendix 4, paragraph 5b, Part 91 operators must show 
during the application process that pilot knowledge of paragraphs 12f and 12g (if applicable), paragraph 
15, appendices 4 and 7 (if applicable), will be adequate.  Appendix 4, paragraph 5b contains options for 
part 91 operators to fulfill this requirement. 

 Page 97 



N 8000.340 12/12/06 
Appendix 1 

FIGURE 1.5.5.  (Continued) 

I. Deviation to RNP-10 Requirements. The administrator may authorize a certificate holder to 
deviate from the RNP-10 requirements in subparagraph c of OpSpec B036 for a specific flight in 
designated RNP-10 airspace if the Air Traffic Service provider determines that the airplane may be 
provided appropriate separation and the flight will not interfere with, or impose a burden on other 
operators.  For operations under such authority, the certificate holder shall not take off for flight in 
designated RNP-10 airspace, unless the following requirements of subparagraphs b and d of B036 are 
met: 

(1) If fuel planning is predicated on en route climb to flight levels where RNP-10 is normally 
required, an appropriate request must be coordinated with the Air Traffic Service provider in advance of 
the flight. 

(2) The appropriate information blocks on the ICAO flight plan filed with the Air Traffic Service 
provider show that the airplane and/or certificate holder is not approved for RNP-10 as specified in the 
certificate holders operations specifications paragraph B036, Class II Navigation Using Long Range 
Navigation Systems. 

(3) For these flights either of the following conditions must be met: 

(a) At least one of the navigation system configurations listed below must be installed and 
operational: 

(b) At least two independent INS. 

(c) At least two flight management system/navigation sensor combinations (or equivalent). 

(d) At least two independent approved GPS navigation systems acceptable for primary means of 
Class II navigation in oceanic and remote areas. 

(e) At least two approved independent LRNS from the list below: 

(i) Inertial navigation system. 

(ii) Flight management system/navigation sensor combination (or equivalent). 

(iii) GPS navigation system approved for Class II navigation in oceanic and remote areas.  

J. Application Evaluation.  Evaluation of Application, Conditions for Removal of Authorization, 
and Error Reports, FAA Order 8400.12, paragraph 9b.  The operator should indicate awareness of the 
provisions of paragraph 9b for operator follow-up action on reported navigation errors and of the potential 
to remove RNP-10 operating authority. 

K. Validation.  Validation Tests and Validation Flights for part 121 and 135 operators, reference 
FAA Order 8400.10, volume III, chapter 9. 

(1) General.  The following is intended to provide broad guidance for establishing requirements for 
validation tests and/or validation flights.  The POI should consider each application on its own merit and 
IAW 8400.10, volume III, chapter 9 consult with the regional Flight Standards division, as necessary. 
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(2) Program/Document Evaluation.  Validation testing requires that ASI’s evaluate operator 
programs and documents IAW the guidance in this figure. 

(3) Establishing the Necessity for Validation Flights.  The following is provided as guidance for 
ASI’s to consider in determining whether or not validation flights are required. 

(a) Operators with previous Class II navigation experience with the same navigation equipment as 
that being proposed for RNP-10 approval.  Evaluation of the applicant’s programs and documents should 
normally suffice.  A validation flight should not normally be required. 

(b) Operators with previous Class II navigation experience navigating with an LRNS other than that 
being proposed for RNP-10 approval.  Evaluation of the applicant’s programs and documents is required.  
A validation flight should normally be required.  If conducted in Class I airspace, the validation flight 
may be conducted in revenue service.  If conducted in Class II airspace, it must be non-revenue with the 
exception that cargo may be carried. 

(c) Operators with no previous Class II navigation experience proposing to operate where RNP-10 is 
required.  Evaluation of the operator’s programs and documents is required.  A validation flight should be 
required and should be conducted in Class II airspace.  It should be a non-revenue flight with the 
exception that cargo may be carried. 

(4) Conditions for Validation Flights. 

(a) At least one flight should be observed by an FAA ASI. 

(b) A demonstration of any required dispatch procedures must be conducted for routes or areas where 
RNP-10 is required. 

(c) The flight(s) should be of adequate duration for the pilots to demonstrate knowledge of dispatch 
requirements, capability to navigate with the system, and to perform the normal and non-normal 
procedures. 

L. OPERATIONS SPECIFICATIONS ENTRIES.  Sample standard OpSpec paragraphs for A002, 
B036, B038 are provided. 

(1) OpSpec paragraph A002, Definitions and Abbreviations,  

(2) OpSpec paragraph B038, Operations in North Pacific (NOPAC) Airspace,    

(3) OpSpec paragraph B036  

(a) Required Navigation Performance Type Block.  This is the RNP type for which the specific 
navigation system has been approved.  Entry options for this block are: 

(i) RNP-X.  Example: RNP-4, RNP-10, etc. 

(ii) Per AFM.  Example: For B747-400 equipped with FANS-1 package, AFM establishes RNP Type 
availability based on GPS satellite availability at dispatch. 
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(iii) NA (not applicable).  Example: aircraft not used for RNP operations. 

(b) RNP Time Limit Block.  This is the RNP-10 time, if applicable, for which the navigation system 
has been approved.  Entry options are: 

(i) X Hours.  Example: 6.3 hours, 10.0 hours. 

(ii) UNL (Unlimited).  Example: Primary means GPS, approved multisensor system that incorporate 
GPS. 

(iii) NA (not applicable).  Example: aircraft/navigation system not used in RNP operations. 

5. PROGRAM TRACKING AND REPORTING SYSTEM (PTRS).  PTRS entries shall be 
made.  The operations activity code number shall be 1442; the avionics activity code shall be 5434, and 
the “national use” field entry shall be “RNP-10” followed by three spaces. 
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CHAPTER 1.  AIR NAVIGATION, COMMUNICATIONS, AND 
SURVEILLANCE 

SECTION 6.  GENERAL COMMUNICATION CONCEPTS, POLICIES, AND 
GUIDANCE 

85.GENERAL.  For all operations, Title 14 of the Code of Federal Regulations (14 CFR) Part 91 
§ 91.183 requires that the pilot-in-command (PIC) of each aircraft maintain a continuous watch on the 
appropriate frequency when operating under instrument flight rules (IFR) in controlled airspace.  This 
section contains information and guidance concerning the communication equipment requirements for 
14 CFR Parts 121 and 135 over-water operations. 

86. VERY HIGH FREQUENCY (VHF)/HIGH FREQUENCY (HF) COMMUNICATIONS  (TBD) 

87. COMMUNICATION EQUIPMENT REQUIREMENTS FOR OVER-WATER OPERATIONS 

A.  Over-Water Operations.  Title 14 CFR Part 91 § 91.511 identifies the radio equipment that is required 
when operating over water more than 30 minutes flying time or 100 nautical miles (NM) from the nearest 
shore.  Different from the extended over-water definition found in 14 CFR Part 1, this term is applied to 
Part 91 operations of large and turbine-powered multiengine airplanes. 

B.  Extended Over-water Operations.  Part 1 defines extended over-water operation for airplanes as an 
operation over water at a horizontal distance of more than 50 nautical miles from the nearest shoreline 
and, for helicopters, as an operation over water at a horizontal distance of more than 50 nautical miles 
from the nearest shoreline and more than 50 nautical miles from an off-shore heliport structure.  The 
definition applies to both Part 121 and 135 operations. 

C.  Regulations.  The appropriate regulations and accompanying guidance for conducting extended over-
water operations under Part 121 are as follows: 

(1)  Section 121.351(a) states that no person may conduct an extended over-water operation unless the 
airplane is equipped with the radio equipment necessary to comply with § 121.349 and an independent 
system that complies with § 121.347(a)(1). 

(2)  Section 121.349 requires all of the equipment required in § 121.347(a) to be installed.  In addition, 
the radio equipment must be able to satisfactorily receive all radio navigational facilities to be used by 
either of two independent systems. 

(3)  Section 121.347(a)(1) requires the radio equipment necessary for the crew to communicate with at 
least one appropriate ground station from any point enroute. 

(4)  Section 121.347(a)(2) requires the radio equipment necessary for the crew to communicate with 
appropriate Air Traffic Control (ATC) from any point in the control zone within which flights are 
intended. 

(5)  Section 121.347(a)(3) requires the radio equipment necessary for the crew to receive meteorological 
information from any point enroute by either of two independent systems, and further states that one of 
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the means provided to comply with this subparagraph may also be used to comply with subparagraphs 
(a)(1) and (2) of § 121.347  

D.  Applicable Part 121 Guidance.  To ensure adequate communication with ground stations, § 121.351 
requires Part 121 operators engaged in extended over-water operations to have all aircraft equipped with 
two independent communication systems.  Each of these independent communication systems must be 
capable of communicating with at least one appropriate ground station from any point on the route. 

(1)  If this requirement can be complied with on all over-water routes by using VHF equipment, the air-
plane need only be equipped with two VHF receivers and two VHF transmitters. 

(2)  On the other hand, if compliance with § 121.347(a)(1) can only be accomplished with HF equipment, 
the airplane must be equipped with two HF systems and at least one VHF system to also comply with 
§ 121.347(a)(2). 

NOTE:  Principal operations inspectors (POI) should be aware that Exemption No. 2081, 
as amended, grants relief from § 121.99 by authorizing Part 121 operators to dispatch 
airplanes over certain ocean areas with one of the two required HF radios inoperative at 
the time of departure, subject to certain conditions and limitations. 

(3)  The term appropriate ground station in  § 121.347(a)(1) includes, for example, aeronautical radio 
stations for ATC enroute and air carrier dispatcher and flight-following services.  Where there are gaps in 
air-ground communication capabilities that require the use of both VHF and HF systems enroute to 
comply with § 121.347(a)(1), there must be two VHF and two HF systems to comply with the 
requirement of § 121.351. 

E.  Part 135 Guidance.  Section 135.165 prohibits operators from flying under IFR or on extended over-
water operations unless the aircraft is equipped with certain communication and navigation equipment.  
Guidance for Part 135 operators regarding this equipment is specified in § 135.165 as follows: 

(1)  Turbojet Airplanes with 10 or More Passenger Seats and Multiengine Commuter Airplanes.  
Section 135.165(a) pertains to turbojet airplanes with a passenger seating configuration of 10 or more and 
to multiengine airplanes carrying passengers as a commuter air carrier.  Section 135.165(a) requires, in 
part, for IFR or for extended over-water operations, that those airplanes have radio communications 
equipment appropriate to the facilities to be used and that the equipment be capable of transmitting to, and 
receiving from, at least one ground facility at any place on the route.  It also requires, in part, that two 
independent transmitters and two independent receivers for communication be used.  For the purpose of 
this section, a receiver or transmitter is independent if it does not depend on the functioning of any part of 
another receiver or transmitter. 

(2)  Other Aircraft.  Section 135.165(b) pertains to all other aircraft and requires, in part, only one 
transmitter and two independent receivers for communications under IFR or during extended over-water 
operations. 

(3)  Use of an Additional Transmitter.  Section 135.165(b)(7) also requires that an additional communica-
tions transmitter be used for extended over-water operations.  This would mean that if an HF radio is 
required to communicate with ATC over any part of an extended over-water route, the aircraft will be 
required to be equipped with two independent HF transmitters and two independent HF receivers. 

F.  Part 121 and 135 Operations Ferrying Aircraft Under  Part 91.  Section 91.511 requires those 
Part 121 and 135 operators who ferry aircraft under Part 91 to carry certain operable communications 
equipment on large and turbine-powered, multiengine airplanes when they are flown over-water.  For 
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example, when both VHF and HF communications equipment are required for the intended route under 
§ 91.511, section 91.511(d) allows the Part 91 operator to conduct over-water operations with only one 
HF transmitter and one HF receiver, provided the aircraft is equipped with two independent VHF 
transmitters and receivers.  For CFR Part 135 Operator aircraft ferried under Part 91, which are not large, 
turbine powered multiengine airplanes, CFR Section 91.205 governs. 

88. ATA LINK.  (TBD) 

89. SATTELITE VOICE  (TBD) 

 

[90 – 120 RESERVED] 
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CHAPTER 2.  ALL-WEATHER TERMINAL AREA OPERATIONS 

SECTION 1.  INTRODUCTION TO AND EVOLUTION OF ALL-WEATHER 
TERMINAL AREA OPERATIONS 

1. GENERAL BACKGROUND.  All-weather terminal area operations (AWTA) include all-terminal 
area operations conducted under instrument flight rules, including certain operations conducted in visual 
conditions.  This chapter discusses concepts and national direction and guidance to be used by FAA 
inspectors when evaluating, approving, or denying requests for an authorization to conduct AWTA 
operations.  Also covered in this chapter are operations not previously approved for an operator, proposed 
operations using aircraft and/or AWTA operating systems new to an operator, and proposed operations 
using previously approved aircraft and AWTA operating systems using operating minima new to an 
operator. 

A. Due to the complexity of AWTA operations in domestic and international operations, and wide 
variations in equipment, procedures and standards used, inspectors must evaluate proposed AWTA 
operations with consideration for the capabilities of the following: 

• The operator’s aircraft 

• Type of AWTA operations equipment 

• Type of AWTA operations proposed 

• Airports being used 

• Operating minima 

• Operator’s experience with other aircraft and equipment in the type of operation proposed 

• Operator’s experience with the same aircraft and equipment in other AWTA operations 

B. Specific standards are provided in this chapter for evaluating operations using aircraft and 
equipment, which have well understood operational characteristics and limitations in specific AWTA 
operations.  When an operator requests approval to conduct operations not covered in these standards, or 
when an operator requests to use lower operating minima than the ones provided in these standards, the 
request must be forwarded through the Regional Flight Standards Division to AFS-400.  AFS-400 will 
develop the necessary AWTA operational concepts and will provide national policy and direction to be 
used in evaluating these proposals. 

2. EVOLUTION OF AWTA OPERATIONS.  In the early years of aviation, all flight operations were 
conducted in visual flight conditions.  During those early years, electronic ground based navigation aids 
were not available and cockpit instrumentation could not support flight in instrument meteorological 
conditions.  The capability of AWTA operations slowly evolved as flight instrumentation, airborne 
navigation equipment, and ground based electronic navigation aids were developed and improved.  The 
development of a gyro, providing reliable attitude information, was the technological advance, that 
established the foundation for instrument flight, as we know it today.  The essential information provided 
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by this device permitted pilots to safely control aircraft during instrument flight conditions.  Operating 
minima were gradually reduced as overall capability for instrument flight improved.  The introduction of 
turbojets for commercial service in 1958 provided the stimulus for further and more rapid refinement of 
equipment, operating procedures, and standards.  When turbojets were introduced, the concept of 
operating minima was based on ceiling and visibility.  For the first 3 ½ years, the turbojet operating 
minima for approaches with vertical guidance (originally called precision approaches) were specified as a 
ceiling of 300 feet and a meteorological visibility of ¾ statute miles.  These early minima have been 
modified and are presently known as the “basic turbojet minima.” The basic turbojet minima are currently 
specified as a decision height (dh) of 200 ft and a visibility of ¾ statute miles (RVR 4000).  Included, as 
part of the initial concept of operating minima was an increase in the operating minima for all PICs until 
100 hours of flight experience in a particular aircraft was obtained.  This was determined by adding 
100 feet to the published ceiling and ½ statute mile to the published visibility for each approach.  This 
aspect of the concept of operating minima is still in use today.  The high minimum PIC requirement is 
currently specified in parts 121 and 135 (with RVR landing minimum equivalents in the operations 
specifications).  The lowest minima for high minimum PICs are a dh of 300 feet and a visibility of 
1 statute mile.  An RVR as low as 4500 feet may be authorized when the published minima are RVR 
2000 or less. 

3. CURRENT CATEGORY I (CAT I) OPERATIONS. 

A. The initial steps toward achieving the current CAT I operating minima were taken on 
September 28, 1961.  The first air carrier operations with minima of a ceiling of 200 feet and a visibility 
of ½ statute mile (RVR 2600) were authorized on May 11, 1962.  The concepts developed to permit this 
reduction in operating minima established the foundation for a “building block” approach.  With this 
approach AWTA operations evolved in an Orderly manner as airborne and ground based capabilities 
improved.  The 1961 reduction in minima to a ceiling of 200 ft and ½ statute mile visibility (RVR 2600) 
was based on further improvements of airborne equipment, electronic ground based NAVAIDs, ground-
based visual aids and enhanced pilot training and qualifications.  This 1961 reduction was authorized 
when the following conditions were met: 

(1) Ground-based NAVAIDS included: 

• A complete, operational ILS 

• A maximum glideslope angle of 3 degrees 

(2)  Ground-based visual aids included: 

• High intensity runway lights 

• Full configuration approach lights with sequenced flashing lights 

• All-weather runway marking or runway centerline lights 

(3)  Airborne equipment included: 

• A flight director system or an automatic approach coupler (autopilot) 

• An instrument failure warning system or cockpit procedures for assuring the immediate 
detection of instrument failures or malfunctions 

(4) Pilot in command experience, training, and qualification included: 
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• 100 hours of experience as pilot in command in the particular type of turbojet or turbine 
powered airplane 

• Raw data approach to 200 ft. 

• Flight director and/or autopilot approach to 100 ft. 

• ILS approach (flight director and/or autopilot as appropriate) to 100 ft followed by a 
landing 

• Engine-out ILS approach to a landing or missed approach 

(5) Additional runway field length and crosswind limitations included: 

• 15 percent or 1000 feet of additional field length (whichever is greater) over normal 
regulatory requirements 

• A maximum crosswind component of 10 knots. 

B. A major change in the method of specifying the operating minima for approaches with vertical 
guidance evolved with the introduction of the decision height (DH) concept and the RVR concept.  These 
changes were finalized by the publication of U.S. TERPS criteria in 1966.  This conceptual change 
eliminated the ceiling requirement by introducing a (DH).  This conceptual change was necessary because 
of the limitations in the methods used to observe or measure ceiling and visibility.  Often ceiling and 
visibility observations were taken several miles from the approach end of a runway, and as a result were 
frequently not representative of the seeing-conditions encountered during the final stages of an approach 
and landing, especially in rapidly changing or marginal weather conditions.  Operational use of RVR 
reports began in 1955 but they were not available at most major airports until the early 1960s.  Since 
1989, all operations using minima below ½ statute mile visibility have been based on RVR reports. 

C. In 1963, operating minima were reduced further to DH 200/RVR 1800 for two and three engine 
airplanes (usually Category B or C) and DH 200/RVR 2000 for four engine airplanes (usually 
Category D).  These reductions were based on the “building block” approach established in 1961 and the 
added requirement for enhanced in-runway lighting systems such as high intensity touchdown zone and 
runway centerline lighting.  In 1964, the minima for runways not equipped with a high intensity 
touchdown zone and runway centerline lights were reduced to DH 200/RVR 2400.  Improvements in 
visual aids were, and still are, a critical element in reducing landing minima.  These aids provide pilots 
with the necessary external visual references for manually controlling and maneuvering the aircraft during 
the final approach, flare, landing, and taxiing.  The requirement for improvements in the overall airborne 
and ground-based capabilities combined with a cautious incremental reduction in operating minima 
ensured that a high level of safety was maintained.  Currently, CAT I operations are still conducted in 
accordance with these concepts and criteria. 

D. In 1988, CAT I operating minima for Category D airplanes were reduced to DH 200/RVR 1800.  
This change established common CAT I minima for all airplanes.  The 1988 reduction was based on more 
than 20 years of successful experience with Category B and Category C turbojet aircraft operating to DH 
200/RVR 1800, as well as research and analysis.  This research has shown that the handling 
characteristics and seeing-conditions in existing turbojet Category D airplanes were equivalent to other 
turbojets. 

E. In 2006, the lowest CAT I operating visibility minima were revised to harmonize these minima 
with the Joint Aviation Authority.  The majority of harmonized visibility minima were based on a 
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geometric calculation using the glide path angle (or published vertical angle), height above threshold 
(HATh), and length of instrument approach lighting using the following formula: RVR = (HATh ÷ 
tangent (glide path angle)) – length of instrument approach lighting.  Standard lengths for four categories 
of instrument approach lighting were based on the minimum lengths of lighting systems in each category.  
RVRs for 200 foot HATh were calculated using a glide path angle of 3 degrees.  RVR/visibilities for 
increasing HATh values were calculated using glide path angles that increase in 0.1 degree increments to 
a maximum of 3.77 degrees for HAThs of 300 feet and higher.  RVR values were restricted to a minimum 
of 1800 feet to retain operationally proven minimum RVRs.  Use of visibility minima below 2400 feet 
requires operative touchdown zone and runway centerline lighting or use of an approved head-up 
guidance system, flight director (except single-pilot), or autopilot-coupled approach to DH. 

4. EVOLUTION OF CURRENT CATEGORY II (CAT II) OPERATIONS. 

A.  It is essential to understand that the concepts and criteria established in the early 1960’s are the 
“building block” foundations for all CAT II and III operations.  The initial criteria for CAT II operations 
were issued in October 1964.  These criteria resulted in a requirement for further improvements in ground 
based navigation aids, RVR reporting capabilities, airborne equipment, maintenance standards, and pilot 
training and qualification.  Current CAT II criteria are essentially the same as those issued in 1964, except 
for enhancements to provide additional flexibility and operational credit for modern flight control 
systems. 

B.  During CAT II operations, greater reliance must be placed on the guidance provided by the 
ground- based NAVAIDS.  Therefore, design and maintenance criteria for airborne and ground-based 
equipment must ensure that better performance and higher reliability are achieved by the total system.  
For example, before an airport can qualify for CAT II minima, it must be equipped with a Type II ILS 
which has greater signal quality, reliability, and integrity than the Type I ILS equipment.  It is also 
necessary for CAT II runways to have more than one RVR reporting system to provide more accurate 
information concerning seeing-conditions on the runway.  A purpose of these requirements is to 
supplement the high intensity touchdown zone and runway centerline lighting required for CAT I 
operations below RVR 2400.  Additional airborne equipment is also required.  This equipment includes 
the following: 

• Dual ILS localizer and glideslope receivers 

• An autocoupler (autopilot) and a flight director system, or two independent flight director 
systems 

• Equipment to identify the DH (such as a radar altimeter) 

• Rain removal equipment 

• Go-around guidance 

• An autothrottle system (for certain aircraft to reduce pilot workload). 

C. The initial CAT II criteria were established to provide flexibility to operators in the selection of 
various combinations of airborne equipment to meet CAT II requirements.  An operator had to prove 
(demonstrate), however, that the performance and reliability of the airborne system selected performed at 
the level of precision and reliability required for CAT II operations.  The operator also had to demonstrate 
that its maintenance program was one of sufficient quality to ensure that the equipment continued to 
perform at the demonstrated level of precision and reliability.  The pilot training and qualification 
program, through enhanced ground and flight training, had to provide the pilot proficiency required.  This 
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program had to address factors such as the availability and limitations of visual cues in the CAT II 
environment as well as the procedures and techniques for transitioning from non-visual to visual flight at 
low altitude during landing. 

D. CAT II type design approval standards had not been established during the initial phase of CAT II 
operations.  As a result the following methods of obtaining airborne equipment approval were established. 

(1) Operational Demonstration.  When the operator’s airborne equipment had not been 
certificated (type design approved) for CAT II operations, the operator was permitted to establish an 
extensive operational demonstration program.  The purpose of this program was to show that the required 
levels of performance and reliability were attained and maintained.  This program consisted of numerous 
approaches (approximately 300).  The operator was also required to show that the methods for failure 
and/or malfunction detection were acceptable to the Administrator. 

(2) Type Design Approval.  When the operator could show that the airborne equipment had been 
previously tested and expressly approved for CAT II operations during FAA type certification or 
supplemental type certification, the operator was not required to conduct an extensive operational 
demonstration before receiving initial CAT II approval. 

E. When an operator had demonstrated that all of the initial criteria had been met, initial operations 
to DH 150/RVR 1600 were authorized.  This authorization was known as an “operational approval.” 
Operational approvals were accomplished by the issuance of standard operations specifications 
(OpSpecs).  Following this initial operational approval, the operator was required to demonstrate the 
ability to maintain the required levels of reliability and performance on a continuing basis in CAT II line 
operations.  After 6 months, assuming continued satisfactory maintenance and performance of the 
airborne systems, the operator was issued an operational approval to operate with minima of DH 
100/RVR 1200.  These basic CAT II criteria for approval are still applicable today but the lowest 
authorized RVR minima can be 1000. 

5. EVOLUTION OF CURRENT CATEGORY III (CAT III) OPERATIONS. 

A. The initial step toward introducing CAT III operations occurred in 1966 when the requirements 
for ILS equipment to support CAT IIIa operations were established at an ICAO COM/OPS divisional 
meeting.  These requirements established international standards for CAT III ground based NAVAIDs 
that were essential to the development of airborne equipment and operating concepts. 

B. Initial U.S. CAT IIIa Criteria.  The initial U.S. CAT IIIa criteria (AC 120-28) were issued on 
September 5, 1969 to assist industry in developing a CAT IIIa capability.  These criteria were based on 
the CAT I and CAT II “building blocks” and further improvements were required in ground based 
NAVAIDs, RVR reporting capabilities, airborne equipment (such as a requirement for autoland), 
maintenance standards, and pilot training and qualification.  These initial criteria did not include 
definitive operational approval requirements for ground support systems, maintenance, training, and 
operational procedures and limitations.  However, the basic concepts and the minimum airborne 
equipment type design requirements considered necessary for CAT IIIa operations were clearly delineated 
in AC 120-28.  These basic concepts and equipment requirements included the following: 

• Alert height concept 

• Fail passive flight control system concept 

• Fail operational CAT IIIa system concept 
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• Autoland concept 

• Dual radio (radar) altimeter requirements 

• Redundant flight control system requirements 

• Enhanced missed approach instrumentation 

• Autothrottle control system requirements 

• Enhanced failure detection and warning capability 

• Type design approval criteria. 

FYI: “Fail operational” means an airborne system with redundant operational capability 
down to touchdown and, if applicable, through rollout.  The redundant operational systems 
must have no common failure modes.  If one of the required systems fails below alert height 
(AH), the flare, touchdown, and rollout, if applicable, can be accomplished using the 
remaining operational system or systems.  “Fail passive” means an automatic flight control 
system, which, upon occurrence of any single failure, should not cause: significant 
displacement from the approach path, altitude loss below the nominal glidepath or upon 
disconnection, involve any significant out of trim condition.  In addition, any single failure 
should not cause any action of the flight control system that is not readily apparent to the 
pilot.  See Advisory Circular 120-28. 

C. Initial CAT IIIa Approvals.  The publication of initial CAT IIIa criteria (AC 120-28) led to the 
rapid development of CAT IIIa airborne and ground-based capabilities.  In February 1971, the B-747 
was granted the first U.S. type design approval for CAT IIIa.  This type design approval was based on 
the use of fail operational automatic landing systems.  CAT IIIa criteria were significantly improved in 
December 1971 by publication of AC 120-28A.  This revision enhanced the type design (airworthiness 
certification) approval criteria and established initial operational approval criteria.  Washington-Dulles 
Airport received the first U.S. CAT IIIa ILS facility approval in January 1972.  The type design for the 
L-1011 was certificated for CAT IIIa using fail operational autoland systems in April 1972.  The first 
U.S. CAT IIIa operational approval was issued to Trans World Airlines on September 15, 1972 for fail 
operational CAT IIIa operations using the L-1011.  All initial CAT IIIa operations were restricted to 
Type III ILS equipped runways and fail operational CAT IIIA airborne equipment. 

D. Type II ILS Equipped Runways and Fail Passive Airborne Equipment.  The criteria initially 
established for CAT IIIa (AC 120-28A) were based on a conservative approach for reducing operating 
minima.  However, as operational experience was gained, it was determined that the initial criteria were 
unnecessarily stringent.  After a thorough review of the Type II ILS equipment, the FAA determined that 
some Type II installations could be upgraded, through minor modification, to support CAT IIIa 
operations.  Furthermore, the operational experience of Air Inter in France, during extensive CAT III 
operations (RVR 500) and using fail passive autoland systems, indicated that under tightly controlled 
conditions fail passive CAT III operations could be safely conducted.  Research efforts in the U.S. and 
Europe also supported this conclusion.  In October 1976, Notice 8400-18 was issued to establish approval 
criteria for fail passive CAT IIIa autoland operations using DH 50/RVR 700.  In December 1976, the B-
727 became the first airplane certificated by the U.S. for fail passive CAT IIIa operations.  AC 120-28B, 
issued in December 1977, permitted CAT IIIA operations at runways equipped with suitably modified 
Type II ILS equipment.  It also permitted fail passive autoland operations with aircraft, which had 
handling characteristics, physical characteristics, and seeing-conditions equivalent to the B-727 and DC-9 
airplanes.  A flight standards policy decision, expressed in a letter dated June 22, 1978, authorized 
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CAT IIIA operations to 32 runways equipped with Type II ILS equipment at 31 airports.  FAA 
Order 8400.8 was initially issued on September 10, 1980 to enhance the criteria and procedures for 
approving CAT III operation using U.S. Type II ILS facilities.  These changes significantly increased the 
number of facilities, which could support CAT IIIa operations and the number of aircraft, that could 
potentially use these facilities. The lowest landing minima currently (2006) authorized for U.S. operators 
at any airport is RVR 600. 

E. Initial CAT IIIb Criteria.  As operational experience and capability of airborne equipment 
increased in CAT IIIa operations, the need for CAT IIIb criteria was gradually realized.  The initial U.S. 
CAT IIIb criteria were issued in March 1984 (AC 120-28C).  This revision permitted operations with 
minima as low as RVR 300.  The B-767 became the first aircraft certificated (type design approval) for 
CAT IIIb by the U.S. The B-767 was approved under a final draft version of this AC.  The initial 
CAT IIIb criteria were based on the CAT I, CAT II, and CAT IIIa “building blocks.” Further 
enhancements were required in the CAT IIIb criteria, particularly in ground-based NAVAIDs, lighting 
systems, RVR reporting systems, airborne equipment, training and qualification programs.  These 
revisions further clarified CAT III operational concepts, system requirements, and the visual references 
necessary for the various CAT III operations.  Another conceptual change was implemented by 
establishing concepts for CAT III operations with the “pilot in the active control loop.” These new 
concepts permitted manually flown CAT III operations using special flight guidance and control systems 
such as “heads-up displays” (HUD).  The first U.S. CAT IIIb operational approvals were granted to Trans 
World Airlines (L-1011) and Eastern Airlines (L-1011 and A300) using minima of RVR 600.  RVR 600 
was the lowest minimum supported by U.S. facilities due to RVR reporting system limitations.  The first 
CAT IIIb RVR 300 minimum approvals were granted to Delta and Eastern Airlines in September 1984 
for L-1011 aircraft.  Initial RVR 300 approvals were restricted to those airports equipped with CAT III 
taxiway centerline lights and the capability to report RVRs as low as RVR 300.  The first U.S. CAT IIIb 
RVR 300 ILS facility approval was granted for runway 16R at Seattle Tacoma International Airport 
(SEATAC) in 1987. 

6. FUTURE REDUCTIONS TO LANDING MINIMA.  The lowest landing minimum currently 
authorized for CAT III operations by U.S. operators at any airport and by foreign flag operators in the 
U.S. is RVR 300.  This restriction is related primarily to problems associated with aircraft taxi operations 
and the difficulty of providing adequate safety services (such as crash, fire, rescue, and collision 
prevention) when operating in “seeing-conditions” less than RVR 300.  The lowest minimum currently 
authorized for foreign flag operators outside the U.S. is 75 meters (RVR 250) and is based on an 
operational determination similar to the U.S. RVR 300 decision.  Future reductions in landing minima are 
unlikely unless technology permits the development of economically viable capabilities to adequately 
resolve these limitations.  Presently potential solutions appear to be enhancements in airborne equipment 
such as forward-looking infrared or millimeter wave radar technologies. 

7. EVOLUTION OF PERFORMANCE-BASED OPERATIONS.  The evolution of performance-
based operations began in the early 1980s with the introduction of the A310 and B767 aircraft, which 
included, as basic equipment, “Glass Cockpit” technology with Electronic Map Displays, sophisticated 
Flight Management Systems, full-flight regime autothrottles, and coordinate-referenced navigation based 
on Inertial Reference Units and DME/DME updating.  These technologies enabled aircraft to navigate 
very precisely between any two sets of geographic coordinates and automatically control the lateral and 
vertical flight path and the aircraft energy state throughout all flight phases.  The advantages of these 
capabilities were quickly realized and the systems architecture in all modern air carrier aircraft 
incorporates these “Glass Cockpit” concepts.  However, it took about two decades before widespread 
implementation of these capabilities in NAS operations began to increase operating efficiency, increase 
ATM system throughput (increase capacity), and reduce operating costs for the operators and the ATS 
service provider (the FAA). 
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A. The first major steps in the transformation to performance-based operations began in the late 
1980’s and early 1990’s as an industry and the FAA started to realize that performance-based navigation 
could be implemented on a global basis using the high precision fixing capabilities of the Global 
Positioning System (GPS). 

B. The Navigation Satellite Operational Implementation Team (NAV SOIT).  The transformation 
process began in earnest with the establishment of the Navigation Satellite Operational Implementation 
Team (NAV SOIT) on  August 19, 1991.  The NAV SOIT was established to develop the concepts, 
standards, and procedures for the initial transition to satellite-based navigation.  The NAV SOIT was 
responsible for the operational implementation of satellite navigation systems technologies for aviation 
applications in the NAS, oceanic, and other worldwide operations.  The SOIT was instrumental in the 
development of the criteria, standards and procedures for the use of un-augmented GPS as well as GPS 
augmented by the Wide Area Augmentation System (WAAS) and the Local Area Augmentation System 
(LAAS).  These efforts led to the acceptance and use of GPS as a navigation system both nationally and 
internationally.  This produced a flurry of activity in 1992 and 1993 to prepare for the operational 
commissioning of GPS for IFR navigation on  December 8, 1993 and implementation of the first 
performance-based operations. 

C. The Conversion to a Performance-based NAS in Fiji.  In late 1991, the Civil Aviation Authority 
of Fiji and the DePartment of Transportation of Australia requested assistance from the FAA in 
developing flight operations and air traffic control capabilities based on the use of GPS.  Since Fiji has 
vast area of low-density airspace, a small number of pilots, and a limited number of aircraft that are 
operated under tightly controlled conditions, it was an ideal environment for an economical Proof of 
Concept Validation of GPS-based operations.  The project was initiated on  July 20, 2002 during a 
meeting in Nandi, Fiji.  The program was successful and the first GPS-based IFR oceanic, enroute, and 
instrument approach operations were conducted in 1994.  In May 1996, the Fiji Civil Aviation Authority 
published an Aeronautical Information Circular (AIC) to provide guidance to all aircraft conducting GPS-
based operations in Fiji airspace. 

D. Other Significant Activities between 1992 and 2002.  The following are some of the more 
significant activities in the early implementation of performance-based operations.  Much of this activity 
resulted from the work of the NAV SOIT and the ATA FMS Task Force. 

(1) TSO-C129, Airborne Supplemental Navigation Equipment Using Global Positioning System 
(GPS) in April 1992, which was updated to TSO-C129A in  February 20, 1996. 

(2) AC 20-130, Airworthiness Approval of Navigation or Flight Management Systems 
Integrating Multiple Navigation Sensors on  July 20, 1992, which was updated to AC 20-130A on 14 June 
1995. 

(3) Director of Flight Standards Letter, Interim Guidance for Installation and Approval of Global 
Positioning System (GPS) Equipment in Aircraft, dated  July 20, 1992. 

(4) Director of Flight Standards Letter, Interim FMS Instrument Procedure Criteria for Special 
Air Carrier Arrival and Departure Procedures, dated  August 11, 1992. 

(5) The first revenue operations with equipment approved under AC 20-130 in August 1992. 

(6) RTCA Task Force 1 Global Navigation Satellite System (GNSS) Transition and 
Implementation Strategy in September 1992. 
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(7) TSO-C146, Stand-Alone Airborne Navigation Equipment Using The Global Positioning 
System (GPS) Augmented by the Wide Area Augmentation System (WAAS), which was updated to 
TSO-146A on  September 9, 2002. 

(8) NAV SOIT approves the CAT I/II/III RNP “Tunnel Concept” 1n  November 1992. 

(9) Notice 8110.47, Airworthiness Approval of Global Positioning System (GPS Navigation 
Equipment for Use as a VFR and IFR Supplemental Navigation System, dated  April 23, 1993 for 
oceanic, domestic enroute, terminal area, and non-precision instrument approaches (except LOC, LDA, 
and SDF). 

(10) Notice 8110.48 Airworthiness Approval of Navigation of Flight Management Systems 
Integrating Multiple Navigation Sensors on April 23, 1993 for oceanic, domestic en route, terminal area, 
and non-precision instrument approaches (except LOC, LDA, and SDF). 

(11) Joint Director of Flight Standards and Director of Aircraft Certification Service Letter, 
IFR Approval of Global Positioning System (GPS) Operations on  June 9, 1993 for oceanic, domestic en 
route, terminal area, and GPS Overlay Operations. 

(12) The /G Equipment Suffix was established for FMS on  June 15, 1993. 

(13) The first GPS Overlay Approaches were conducted in 1993. 

(14) GPS Initial Operational Capability (IOC) implemented on  December 8, 1993. 

(15) FAA Order 8260.38, Civil Utilization of Global Position System (GPS) on  December 14, 
1993 for Public GPS-based Non-Precision Approaches. 

(16) Wide Area Augmentation System (WAAS) IOC on  July 10, 2003. 

(17) First GPS Stand Alone Oceanic approval for Sun Country Airlines on  February 17, 1994. 

(18) First Stand Alone En Route operations on  February 17, 1994 by several airlines. 

(19) The first GPS stand-alone approach was at the Manassas Virginia Airport. 

E. Performance-based NAS Implementation Activities.  In July 2002, the FAA Administrator 
announced that the FAA had initiated the process to transform the US National Airspace System to a 
performance-based NAS.  Operations in the performance-based NAS are “coordinate-referenced” instead 
of the conventional “station-referenced” operations used in the traditional NAS.  This transformation is 
now under way and the requirements for the various classes of operations are rapidly evolving and the 
initial performance-based capabilities are being implemented (2005). 

F. Since all operations in a performance-based NAS are based on area navigation capabilities and 
are “coordinate-referenced” instead of “station-referenced”, the flight paths are not restricted to 
overflying ICAO standard ground-based NAVAIDs.  Unless the performance-based system relies on 
DME/DME, there is no need for an aircraft to remain within the operational service volume of any ICAO 
standard ground-based NAVAID while conducting performance-based approaches.  Any navigation 
system that is approved for use in performance-based IFR approach operations and meets the Required 
Navigation Performance (RNP) level specified for a particular approach can be used to conduct that 
approach. 
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G. The concepts for operations in a performance-based NAS and the benefits of transitioning to such 
a NAS are discussed in detail in a White Paper entitled “Concept for a Performance-based NAS,” dated 
13 July 2004, which was developed for the Associate Administrator of Aviation Safety (AVS-1, 
previously AVR-1).  The U.S. Performance-based NAS is built around the principles of “RNAV 
everywhere” and “RNP SAAAR where beneficial”.  The “RNAV everywhere” operations are based on 
the performance and functional characteristics of TSO-C129A (GPS) and TSO-C146A (WAAS) equipped 
aircraft.  The “RNP SAAAR where beneficial” operations are based on RNP and Special Aircraft and 
Aircrew Authorization Required (SAAAR) concepts.  The performance-based NAS also accommodates, 
in its early stages, the concept of RNAV “where possible”.  The RNAV “where possible” operations are 
based on DME/DME/IRU and GPS/DME/DME/IRU.  These operations are developed where the 
DME/DME coverage is adequate to support the navigation performance level required for the operation. 

H. Performance-based concepts involve the precision that must be maintained by an aircraft 
operating over the assigned three-dimensional flight path within a particular area.  Compliance with the 
RNP is affected by the deviation (for any cause) from the centerline of the flight path specified in the 
ATC clearance.  This includes errors due to degraded accuracy and reliability caused by the design and 
maintenance of airborne and ground-based / space-based navigational equipment or the flightcrew’s 
proficiency. 

I. The aircraft separation (route separation) and obstacle clearance requirements for performance-
based operations are based on the assumption that all aircraft flying those operations are equipped with 
“coordinate-referenced” systems that meet the minimum performance requirements specified for that 
operation.  These requirements also assume that the aircraft is operated in a manner that fully complies 
with the specified navigation performance requirements. 

J. RNAV (Area Navigation).  RNAV operations permit flight in any airspace with prescribed 
accuracy tolerances without the need to fly directly over ground-based navigation facilities.  The 
application of RNAV techniques in various Parts of the world has already been shown to provide a 
number of advantages over more conventional forms of navigation.  Performance-based RNAV 
approaches in the U.S. are based in DME/DME/IRU or GPS/DME/DME/IRU.  These approaches are 
developed where DME/DME coverage is adequate to support, throughout the approach and missed 
approach, a 95 percent performance accuracy value of 0.3 nm.  Additionally, DME/DME/IRU and 
GPS/DME/DME/IRU aircraft can also be approved to fly RNP-0.3 instrument approach procedures, 
where DME coverage is adequate throughout the approach and missed approach to meet the accuracy 
performance requirements specified for the various segments of the RNP-0.3 approach. 

K. Required Navigation Performance (RNP).  Required Navigation Performance (RNP) provides 
robust RNAV performance standards that can be used and applied by aircraft and aircraft equipment 
manufacturers, airspace planners, aircraft certification and operations, pilots and controllers, and 
international aviation authorities.  RNP, along with other aspects of communications, navigation, and 
surveillance, can be applied to obstacle clearance or aircraft separation requirements to ensure a 
consistent application level. 

(1) RNP is a concept that applies to navigation performance within airspace, and therefore affects 
both the airspace and the aircraft.  RNP is intended to characterize airspace through a statement of the 
navigation performance accuracy (RNP type) to be achieved within the airspace.  The RNP type is based 
on a navigation performance accuracy value that must be achieved by the population of aircraft operating 
within that airspace.  Required levels of navigation performance (standards) vary from area to area, 
depending on traffic density and complexity of the routes flown. 

(2) The implementation of RNP is Part of ICAO’s Global Air Navigation Plan for 
communication, navigation, and surveillance (CNS) and supports ICAO’s air traffic management (ATM) 
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concepts.  The development of the RNP concept recognizes that current aircraft navigation systems are 
capable of achieving a predictable level of navigation performance accuracy and that a more efficient use 
of available airspace can be realized on the basis of this navigation capability.  The carriage of specialized 
navigation equipment is a requirement in some regions and may become a requirement in others.  RNAV 
and RNP are the basis of a coordinate-referenced performance-based airspace system. 

(3) Types of RNP in the Performance-based NAS.  All RNP operations in the performance-based 
NAS are based on a normal performance 95 percent accuracy requirement of 1 times the RNP value and a 
capability to alert the flight crew if it is more likely than 10-5/flight hour that the rare normal or non-
normal performance exceeds two  times the RNP value. 

(4) In the performance-based NAS, there are two basic sets of instrument flight capabilities.  
These capabilities are operations based on RNP and operations based on RNP SAAAR.  The 
performance-based NAS are built around the principles of “RNAV everywhere” and “RNP SAAAR 
where beneficial”. 

(5) RNP Operations.  In the performance-based NAS, the “RNAV everywhere” operations are 
based on the performance and functional characteristics of TSO-C129A (GPS) and TSO-C146A (WAAS) 
systems.  These operations do not require the advanced capabilities of RNP SAAAR aircraft, such as 
Radius-To-Fix legs, Fixed Radius Turns, or Time-of-Arrival Control. 

 (6) The RNP levels for En Route and Terminal Area operations are RNP-2.  The RNP levels for 
approaches are RNP-1 for the Initial and Intermediate Approach Segments, RNP-0.3 for the Final 
Approach Segment, and RNP-1 for the Missed Approach Segment. 

(7) Aircraft that are approved for RNP SAAAR operations can also conduct these operations.  
Therefore, the “RNAV everywhere” requirements can be considered to be the basic operational criteria 
that all performance-based aircraft can meet.  This also means that all performance-based aircraft can 
safely fly any instrument approach procedure developed in accordance with the “RNAV everywhere” 
criteria.  It is also possible, in areas where DME/DME coverage is adequate, for DME/DME/IRU and 
GPS/DME/DME/IRU equipped aircraft to meet these criteria. 

L. RNP SAAAR Operations.  In the Performance-based NAS, the “RNP SAAAR where beneficial” 
operations will be based on RNP and Special Aircraft and Aircrew Authorization Required (SAAAR) 
concepts.  These operations require advanced capabilities such as Radius-To-Fix legs, Fixed Radius 
Turns, or Time-of-Arrival Control. 

(1) The first criteria for RNP SAAAR approaches were issued in Notice 8000.287, dated  July 8, 
2004.  This Notice provided criteria for the development of Special Instrument Approach Procedures 
based on RNP SAAAR principles.  These criteria were used to approve the RNP SAAAR Special 
Instrument Approach Procedures at Palm Springs, CA for Alaska Airlines in December 2004, which were 
the first U.S. RNP SAAAR approaches.  These criteria were also used to develop the RNP SAAAR 
Special Instrument Approach Procedures at JFK RNAV (RNP) 13L/R for Jet Blue, PDX RNAV (RNP) 
RWY 28L/R for Horizon Airlines, and DCA RNAV (RNP) RWY 19 for Alaska Airlines.  The DCA 
RIVER RWY 19 approach was approved as the first Public RNP SAAAR approach.  Additionally, in 
recognition of its pioneering work at Juneau to develop the prototype for RNP SAAAR approaches, 
Alaska Airlines was the first operator approved for Public RNP SAAAR approach operations. 

(2) A National Aircraft Evaluation Team (NAET) was established to evaluate and operationally 
approve various aircraft and equipment fits for RNP SAAAR operations.  The NAET is chaired by AFS-
410.  The mission of the NAET is to determine which aircraft/equipment combinations are “operationally 
suitable” for RNP SAAAR operations and to establish any conditions, restrictions, limitations, or 
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operational mitigations that are necessary to ensure safe operations.  Only those aircraft determined to be 
“operationally suitable” can be approved for RNP SAAAR operations.  The types of RNP SAAAR 
operations that can be approved and the various aircraft/equipment combinations that are “operational 
suitable” are still expanding.  Principal Operations Inspectors receiving an operator request to approve a 
new RNP SAAAR operation, or to add a new aircraft/equipment combination, should contact AFS-410 
for the most current guidance.  

(3) Additional guidance for evaluating and approving RNP SAAAR operations will be initially 
provided in Handbook Bulletins and later incorporated into handbook revisions. 

8. AUTHORITY AND RESPONSIBILITY FOR APPROVAL OF AWTA OPERATIONS.  The 
complex nature of AWTA operations in domestic and international environments, the wide variation of 
airborne and ground-based equipment, and the variation in procedures and standards used in these 
operations, require a broad based evaluation and approval process.  An evaluation and approval process 
has been established to ensure that AWTA operations are conducted at facilities, which have the 
capabilities necessary for safe operation.  This process is necessary for safely accommodating the varying 
levels of standardization and capabilities of the ground based facilities that can be used to conduct the 
various categories of AWTA operations.  The process must take into consideration wide variations in the 
capabilities of the airborne equipment options available to air carriers.  The operational concepts and 
procedures, flightcrew training programs, and aircraft maintenance programs vary widely from one 
operator to another.  All of these factors require a special review and approval process to ensure that 
proposed operations are compatible with the intent of established AWTA operational concepts, 
procedures, and safe operating practices.  Due to these operational and technical complexities, it is 
essential for this evaluation and approval process to use a “systems approach” (big picture approach).  
This systems approach must involve many personnel who are knowledgeable in their respective areas.  
When the safety of a proposed operation is being evaluated, personnel knowledgeable in such areas as 
aircraft certification, ILS/MLS ground equipment design and maintenance, visual aid concepts and 
criteria, instrument approach procedure design criteria, airport design criteria, flight inspection, ATC 
procedures, flight operational programs, and aircraft maintenance programs must be involved.  This 
broad-based systems approach process is particularly important in the evaluation and approval of CAT II 
and CAT III approach and landing operations.  Although approval of CAT I operations is relatively 
straightforward due to the high level of CAT I operational experience and international standardization, 
CAT II and CAT III operations must be examined and approved on a runway-by-runway and an operator 
by operator basis. 

A. AFS-1 Authority and Responsibility.  The Director of Flight Standards Service (AFS-1) is 
assigned the overall responsibility for management of the ILS/MLS program and the establishment of all 
AWTA operational policies, concepts, and criteria.  The Director also has the final approval authority for 
all CAT II and CAT III operations, including approval of the ground-based facilities, which can be used 
by U.S. operators in the conduct of CAT II and CAT III operations (see the appropriate sections of this 
chapter). 

B. AWTA Operational Policy and Criteria.   AFS-1 establishes policy, criteria, and procedures, used 
by other FAA Lines of Business to install (site), inspect, commission (approve), and maintain the ground-
based facilities necessary to support the various categories of AWTA operations.  The Director also 
establishes policy, criteria, and procedures, which ensure that air traffic terminal area control procedures 
and techniques are compatible with the equipment (airborne and ground based) and the operational 
concepts and procedures used in these operations. 

[9. THROUGH 25. RESERVED]  
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CHAPTER 2.  ALL WEATHER TERMINAL AREA OPERATIONS 

SECTION 2.  GENERAL CONCEPTS FOR ALL-WEATHER TERMINAL AREA 
APPROACH PROCEDURES 

26. GENERAL.  This chapter contains a discussion of AWTA operations, including takeoff, departure, 
approach, and landing operations.  AWTA operations are those operations conducted in the terminal area 
under instrument flight rules.  Terminal area operations that conducted under visual flight rules in visual 
weather (VFR) conditions are not addressed in this chapter.  This section discusses general concepts for 
AWTA approach and landing operations conducted under instrument flight rules.  The basic principle for 
AWTA approach and landing operations is that operating minima are reduced through improvements in 
operational capabilities.  This principle is valid only if an acceptable escape capability (missed approach) 
is maintained or if an extremely high probability of safely completing the maneuver exists.  All 
instrument approach procedures are constructed to permit safe instrument flight to the missed approach 
point followed by an instrument missed approach.  The safety of conducting an instrument approach to a 
published minimum and executing the missed approach is not dependent on establishing visual reference 
with the landing surface.  The criteria for constructing an instrument approach are based on the premise 
that an instrument missed approach will be necessary under certain circumstances.  Visual reference with 
the landing surface, however, becomes a safety factor when the flight descends below the published IFR 
minimum height or altitude.  The visibility or RVR for a particular runway becomes a safety 
consideration in both fuel planning and selection of alternate airports. 

27. BASIC TYPES OF AWTA APPROACH AND LANDING OPERATIONS.  There are two 
generic classes of approach and landing operations, those conducted under visual flight rules (VFR) and 
those conducted under instrument flight rules (IFR).  There are three basic types of IFR approach and 
landing operations: visual approaches, contact approaches, and instrument approaches. 

A. Visual Approaches.  A visual approach can be authorized by ATC if the aircraft is being operated 
under IFR in VFR weather conditions (see the Airman’s Information Manual).  Although a pilot 
conducting a visual approach is expected to proceed to the destination airport by pilotage or by visual 
reference to another aircraft, the flight remains under an instrument flight plan.  ATC retains 
responsibility for both traffic separation and wake/vortex separation, unless the pilot is following another 
aircraft and has established visual contact with it.  ATC will provide flight following and traffic 
information until the aircraft is instructed to contact the control tower.  Either ATC or the pilot may 
initiate a request for a visual approach. 

NOTE:  Charted visual flight procedures (CVFP), a subset of visual approaches, are also 
considered to be visual approaches. 

B. Contact Approach.  A contact approach can only be authorized by ATC when requested by the 
pilot.  The flight must be operated clear of clouds and in accordance with an IFR flight plan.  The ground 
visibility at the destination airport must be reported to be at least 1 statute mile otherwise ATC will not 
authorize a contact approach.  A contact approach is an approach procedure that may be used by a pilot 
(with prior ATC authorization) instead of a standard or special instrument approach procedure established 
for the destination airport.  A contact approach cannot be requested or authorized for an airport, that does 
not have an instrument approach procedure.  As such, the ATC authorization for a contact approach 
cannot be used by a pilot to proceed to a different airport, that does not have an instrument approach 
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procedure.  Although ATC provides separation services to a flight during a contact approach, the pilot 
must assume full responsibility for obstacle clearance and navigation to the destination airport. 

C. Instrument Approaches.  Instrument approach procedures are provided to permit descent in 
instrument conditions from the enroute environment to a point where a safe landing can be made at a 
specific airport.  The types of standard instrument approach procedures include approaches based on 
ICAO standard NAVAIDs (ILS, MLS, GPS, VOR, VOR/DME, and NDB) as well as approaches based 
on ATC radar services (ASR/PAR).  Standard instrument approach procedures also included 
Performance-based area navigation procedures that are developed in accordance with U.S. TERPS or 
ICAO PANS-OPS Required Navigation Performance concepts that are consistent with the performance 
characteristics of systems such as GPS, or DME/DME/IRU, GPS/DME/DME/IRU, or FMS/GPS, or 
FMS/GPS/IRU.  Special instrument approaches procedures have also been developed for approaches 
requiring the use of special equipment such as Loran C, MLS, TLS, TALAR, airborne radar, or other 
combinations of navigation systems that are not yet mature enough for national implementation as Public 
Procedures. 

28. CATEGORIES OF INSTRUMENT APPROACH PROCEDURES.  Various categories of 
instrument approach operations have been established to accommodate a wide variety of airborne and 
ground or “space-based” capabilities.  These operational categories are necessary for the granting of 
credit to operators who choose to establish capabilities exceeding the minimum regulatory requirements.  
These operational categories also provide the distinction between operational capabilities and ground 
support system configurations.  CAT I, CAT II, and CAT III are the three basic categories of instrument 
approach operations. 

A. CAT I Operations.  CAT I operations are defined as precision and APV approach and landing 
operations conducted under IFR using CAT I operating minima.  CAT I operating minima consist of a 
specified IFR descent altitude (height) (DA (H)) that is not lower than the equivalent of 200 feet (60 
meters) above the touchdown zone, and a visibility, runway visual value (RVV), or a runway visual range 
(RVR) that is not lower than 1/2 statute mile or RVR 1800 respectively.  CAT I operations include both 
precision and APV approaches. If authorized, circling maneuvers may be used to complete a visual 
landing on the intended runway following the completion of the instrument portion of an approach.   

B. CAT II Operations.  CAT II operations are approach and landing operations conducted with a DH 
of less than 200 feet (60 meters) but not less than 100 feet (30 meters), and a runway visual range (RVR) 
of not less than 1200 feet (350 meters). 

C. CAT III Operations.  CAT III operations are separated into three separate subcategories: 
CAT IIIa, CAT IIIb, and CAT IIIc. 

D. CAT IIIa Operations.  CAT IIIa is an approach and landing operation with an RVR of not less 
than 700 feet (200 meters) without a DH, or with a DH of less than 100 feet (30 meters), or an alert height 
(AH) of 100 feet (30 meters) or less.  Both fail passive and fail operational airborne equipment can be 
used in CAT IIIa operations. 

E. CAT IIIb Operations.  CAT IIIb is an approach and landing operation with an RVR of less than 
700 feet (200 meters) but not less than 150 feet (50 meters) and a DH of 50 feet (15 meters) or less, or an 
AH of 100 feet (30 meters) or less.  Fail operational airborne equipment must be used for CAT IIIb 
operations. 

F. CAT IIIc Operations.  CAT IIIc is an approach and operation landing without a DH and without 
RVR limitations (zero-zero).  CAT IIIc operations are not currently authorized. 
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29. OPERATING MINIMA.  The lowest operating minima for operations conducted under Parts 121 
and 135 are specified in standard OpSpecs.  In general, an air carrier is authorized to use operating 
minima specified by the following groups of instrument approach procedures, provided the minima are 
not lower than the lowest minima specified in the air carrier’s operations specifications for any particular 
type of approach procedure. 

• A Part 97 instrument approach procedure 

• U.S. military instrument approach procedures at U.S. military airports 

• Any instrument approach procedures approved and incorporated in the OpSpecs 

• ICAO contracting state instrument approach procedures at foreign airports 

• Instrument approach procedures established by an air carrier at foreign airports provided the 
procedure is accepted in accordance with the OpSpecs. 

30. CONTROLLING MINIMUM CONCEPT.  The concept of a controlling minimum is based on 
reported weather conditions at the destination airport.  The controlling minimum concept includes 
considerations for the reported weather conditions, the capabilities of the flightcrew, and the capabilities 
of the airborne and ground or space based equipment.  This concept prohibits a pilot from continuing past 
the final approach fix (FAF), or beginning the final approach segment of an instrument approach 
procedure unless the reported visibility (RVV, or RVR, if applicable) is equal to or greater than the 
authorized visibility (RVV, or RVR) minimum for that instrument approach procedure.  The basic 
objective of the controlling minimum concept is to provide reasonable assurance that once the aircraft 
begins the final approach segment, the pilot will be able to safely complete the landing.  The controlling 
minimum concept, however, permits a pilot to continue a CAT I approach to DA(H) if the 
visibility/RVV/RVR was reported to be at or above the controlling minimum when the pilot began the 
final approach segment even though a later visibility/RVV/RVR report indicates a below minimum 
condition.  RVR reports, when available for a particular runway, are the reports (controlling reports) that 
must be used for controlling whether an approach to, and landing on, that runway are authorized or 
prohibited. 

A. Part 121  Controlling Minimum.  The  controlling minimum concept for operations conducted 
under Part 121 is implemented by CFR 121.651(b).  For these operations, the controlling minimum must 
be used at civilian airports within the U.S. and its territories, and at U.S. military airports, unless the 
provisions of CFR 121.651(d) are met.  CFR 121.651(d) permits a pilot to begin the final approach 
segment even though the reported visibility/RVV/RVR is below the controlling minimum, if the approach 
procedure is an ILS and the flight is actively monitored by a precision approach radar (PAR).  Therefore, 
pilots are not constrained by the controlling minimum on runways with ILS and active PAR facilities, 
provided the provisions of CFR 121.65 1(d) are met.  The controlling minimum concept allows for a pilot 
to continue a CAT I approach to DA(H) or MDA if the visibility/RVV/RVR was reported to be at or 
above the controlling minimum when the pilot began the final approach segment even though a later 
visibility/RVV/RVR report indicates a below minimum condition.  Upon reaching DA (H) or MDA and 
before passing the MAP, the approach may be continued below DA(H) or MDA to touchdown if the 
requirements of CFR 121.651(c) are met even though the visibility/RVV/RVR is reported to be below the 
controlling minimum.  The controlling minimum concept does not apply to Part 121 operations conducted 
at civilian airports in many foreign countries.  In foreign countries, Part 121 operators may conduct “look-
see” approaches unless the rules of a foreign country (such as the United Kingdom) prohibit look-see 
approaches.  If the rules of the foreign country prohibit look-see approaches, the controlling minimum 
concept applies in that country. 
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B. Part 135 Controlling Minimum.  The controlling minimum concept for Part 135 differs in 
application from Part 121.  Part 91 applies to all Part 135 operations whether they are conducted in 
foreign countries or the U.S. (see CFR 135.3(b).  Operations conducted under Part 135 must also be in 
compliance with CFR 135.225 (which applies to all operations within the U.S., U.S. territories, U.S. 
military airports, and foreign airports).  For Part 135 operations, the controlling minimum concept must 
be used at all airports (with the exception of a Part 135 “elgible on demand” operator who are permitted 
to start an approach without weather reported above landing minima-see section 135.225 (b)).  As a 
consequence, CFR 135.225(b) prohibits Part 135 operators from conducting look-see approaches at any 
airport.  The controlling minimum concept, however, allows for a pilot to continue a CAT I approach to 
DA (H) or MDA if the visibility/RVV/RVR was reported to be at or above the controlling minimum 
when the pilot began the final approach segment, even though a later visibility/RVV/RVR report indicates 
a below minimum condition.  The controlling minimum concept also allows for a pilot (upon reaching 
DA(H) or MDA and before passing the MAP) to continue the approach below DA(H) or MDA and 
touchdown, if the requirements of CFR 91.175 are met, even though the visibility/RVV/RVR is reported 
to be below the controlling minimum. 

31. “LOOK-SEE” APPROACHES.  A look-see approach is an authorization to begin an instrument 
approach and to continue to DA(H) or MDA to have a look-see at the seeing-conditions actually available 
at those points.  Look-see approaches are approaches that can be started and then continued to the three-
dimensional point established by the DA(H) or the MDA and the MAP, even when the weather conditions 
are reported to be below the authorized IFR landing minima.  Upon arrival at the MDA and before 
passing the MAP, or upon arrival at the DA(H), the approach may be continued below DA (H) or MDA if 
the seeing-conditions required by CFR 121.651(c) or CFR 91.175(c) and 91.175(1) are met.  A pilot can 
continue to land using external visual reference if the necessary seeing-conditions are established before 
passing DA (H) or MDA/MAP.  The operational need for look-see approaches is created by wide 
variations among foreign countries in weather observing, weather reporting practices, and because of 
limitations associated with manually derived and forwarded weather reports (especially during rapidly 
changing weather conditions).  The weather observation is often taken from a location, which is several 
miles from the landing surface, and may not be representative of seeing-conditions encountered at DA 
(H), MDA/MAP, or during landing.  Part 121 operators may conduct look-see approaches at foreign 
airports civil and military unless the foreign country specifically prohibits them.  Part 121 operators, 
however, are prohibited from conducting look-see approaches at all U.S. airports.  Part 135 operators are 
prohibited from conducting look-see approaches at all airports, both domestic and foreign, by CFR 
135.225. 

32. INSTRUMENT APPROACH PROCEDURES. 

A. An instrument approach procedure (IAP) is a series of predetermined maneuvers for the Orderly 
and safe transfer of an aircraft under instrument flight conditions, from the beginning of the initial 
approach to one of the following: 

• An automatic landing 

• A position from which a landing can be made visually 

• A position from which a missed approach can be executed and completed if external visual 
references necessary to complete the landing are not established before passing DA(H) or 
MDA/MAP. 

B. An instrument approach and its operating minima are usually prescribed and approved for a 
specific airport and/or runway by the aviation authority that has jurisdiction over flight operations at that 
airport.  The FAA is responsible for developing all civil IAPs and for specifying the operating minima for 
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all IAPs in the U.S., its territories, and the U.S. Army IAPs worldwide.  In the case of other military IAPs, 
an instrument approach and its operating minima are prescribed and approved for a specific airport and/or 
runway by the authority having jurisdiction over flight operations.  There are various types of IAPs that 
are or may be approved for use by U.S. air carriers.  These types of IAPs include the following: 

• IAPs published in accordance with Part 97 

• IAPs authorized in operations specifications 

• FAA-approved special IAPs (FAA Form 8260-7) 

• DePartment of Defense (DOD) IAPs at U.S. military airports 

• IAPs published by a foreign country 

• IAPs developed by an air carrier in a foreign country in accordance with FAA 
Order 8260.31B, “Foreign Terminal Instrument Procedures.” 

33. U.S. STANDARD INSTRUMENT APPROACH PROCEDURES (SIAP). 

A. Standard instrument approach procedures (SIAP) that are published in accordance with Part 97 
without a Special Aircraft and Aircrew Authorization Required (SAAAR) restriction are approved for all 
users of the U.S. National Airspace System (NAS) and are incorporated in the standard OpSpecs by 
reference.  If an IAP is published in accordance with Part 97 and it is not designated as SAAAR, it is 
available for all users of the U.S. NAS.  If an IAP is published in Part 97 and designated as a SAAAR 
procedure, it is only available to those operators, aircraft, and aircrews that meet the special qualification 
requirements for that procedure and are approved to use it. 

B. Even though charted visual flight procedures (CVFPs) are available for public use by aircraft on 
IFR flight plans, they are not standard instrument flight procedures.  Except for CVFPs, it may be 
assumed that any SIAP charted in a National Oceanic Service (NOS) flight information publication is 
appropriately published in Part 97. 

34. OTHER INSTRUMENT APPROACH PROCEDURES (IAP).  If, however, an IAP and its 
operating minima are not published in accordance with Part 97, other means have been established to 
authorize their use.  In such cases, the IAP is incorporated in standard OpSpecs by reference (either with 
or without additional restrictions).  This group of instrument procedures that are not published in Part 97, 
includes IAPs developed by certain U.S. military organizations, foreign governments, air carriers, and 
IAPs based on nonstandard NAVAIDs such as TACAN, TALAR, airborne radar, or commercial 
broadcast stations.  Many of these approach procedures are not available to all users due to the special 
training, knowledge, or equipment required to safely conduct them. 

A. U.S. Military IAPs.  U.S. military instrument approach procedures are approved by the local base 
commander and published by the DePartment of Defense (DOD).  Since these procedures comply with 
U.S. TERPS criteria, U.S. military IAPs must be used by air carriers when operating at military airports, 
unless the procedure is noted “Not For Civil Use” by the military.  IAPs published by the DOD for U.S. 
military airports are incorporated in the standard OpSpecs by reference. 

B. Foreign Government IAPs.  At foreign airports, the authority having jurisdiction over flight 
operations at the airport establishes the instrument approach procedures and their operating minima.  In 
general, the IAPs and operating minima (if specified) at most foreign airports are developed in accordance 
with U.S. TERPS or ICAO PANS-OPS criteria.  IAPs developed by foreign authorities using TERPS or 
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PANS-OPS are approved for use by U.S. air carriers in accordance with FAA Order 8260.31B and are 
incorporated in the standard operations specifications by reference.  In some cases it may be necessary to 
restrict certain foreign IAPs to make them equivalent to U.S. or ICAO criteria.  FAA Order 8260.31B 
provides direction and guidance for restricting such foreign IAPs.  When a restriction to a foreign IAP is 
required, it must be specified in paragraph C058 of the OpSpecs. 

C. IAPs Developed By An Air Carrier.  At some foreign airports, an air carrier may need to develop 
or choose to develop an IAP.  The standard OpSpecs enable an air carrier to exercise this option, provided 
the developed procedure meets either U.S. TERPS or ICAO PANS-OPS criteria.  In such cases, the IAP 
developed by the air carrier may be authorized for use by listing it in paragraph C064 of the OpSpecs, 
provided the air carrier submits appropriate supporting information in accordance with FAA 
Order 8260.31 (as amended).  These procedures may be based on either public or private NAVAIDs. 

D. Non-Federal NAVAIDs.  Nonfederal NAVAIDs can be used for public and special IAPs.  
Approval for the use of these NAVAIDs within the NAS is established in Order 6700.1 and Part 171.  An 
inspector should become familiar with these documents before issuing approval to use these IAPs.  
Approval to use these IAPs is accomplished by listing them in paragraph C064 of the OpSpecs. 

E. Commercial Broadcast Station IAPs.  In the past, limited authorizations to use commercial 
broadcast stations have been granted in unique situations.  The need for these procedures has been 
steadily declining because of the increased availability of standard NAVAIDs.  In general, new approach 
procedures based on commercial broadcast stations will not be approved.  In any case, AFS-400 review 
and concurrence must be obtained before an inspector may approve an IAP based on commercial 
broadcast stations. 

F. Special IAPs.  Special instrument approach procedures are those procedures evaluated and 
approved by the FAA but not published in accordance with CFR Part 97.  These special IAPs are not 
approved for general use due to the special training, procedures, knowledge, and/or equipment required to 
safely conduct them.  Due to these special requirements, the use of special IAPs must be authorized on an 
operator-by-operator basis.  Special IAPs are issued on FAA Form 8260-7 and authorized in paragraph 
C064 of the OpSpecs. 

G. IAPs Outside of Controlled Airspace.  Since ATC separation services are an important element of 
safe instrument approach operations, special consideration and evaluation is required before operations 
can be authorized outside of controlled airspace (no ATC separation services available).  This situation 
occurs when conducting an IAP at an airport, which is in Class G airspace (e.g., does not have an 
operating control tower or when a control zone is not active).  The airports, at which portions of IAPs are 
outside of controlled airspace, must be authorized by paragraph C064 of the standard OpSpecs. 

35. SPECIAL APPROACH AND LANDING OPERATIONS.  U.S. TERPS contains the established 
minimum criteria for standard IAPs within the U.S. NAS.  PANS-OPS Volume II contains the established 
minimum criteria for IAPs in most foreign countries.  These criteria allow for safe instrument approach 
and landing capabilities for aircraft equipped with ICAO standard NAVAIDs (ILS, GPS, VOR, 
VOR/DME, and NDB) and Performance-based approaches based on Required Navigation Performance 
(RNP) concepts.  Many operators have chosen to use airborne equipment exceeding the minimum 
capabilities required for instrument flight.  A means of granting operational credit for using equipment 
with these increased capabilities has been established.  The standard OpSpecs provide the method to 
approve approach and landing operations using such airborne equipment.  Examples of airborne 
equipment with increased capabilities include automatic landing systems (autoland), manually flown 
electronic landing systems (HUD), TALAR, MLS, Loran C systems, airborne radar approach systems 
(ARA), and RNAV systems with RNP and RNP SAAAR capabilities.  The following subparagraphs 
briefly discuss these systems. 
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A. Autoland. 

(1) General.  Many large transport category airplanes are equipped with autoland systems and a 
few helicopters are equipped with automatic deceleration and hover systems.  As technology evolves, the 
trend of using autoland systems is increasing.  Autoland systems are already standard features on many 
new airplanes.  An air carrier, however, is not authorized to use autoland systems to touchdown in 
Parts 121 and 135 operations unless the particular flight control guidance system is authorized for 
autoland by the operations specifications.  CFR 121.579 and CFR 135.93 prohibit the use of most 
autopilots below certain heights (50 feet or greater) during approach and landing operations, even during 
VFR weather conditions.  The intent of these rules is to provide pilots with the terrain or obstacle 
clearance and the reaction time necessary to safely intervene if the autopilot malfunctions. 

(2) This is especially critical if the autopilot abruptly commands a hard over, nose down 
condition.  Many autopilots (“single channel” autopilots) used in Parts 121 and 135 operations are not 
designed to provide the redundancy necessary to automatically detect all failure combinations.  If such 
failures occur, the pilot must intervene, disconnect the autopilot, and recover manually.  Since an aircraft 
will lose altitude if a hard over, nose down condition occurs, the autopilot must be routinely disengaged 
before descending below the height above terrain specified by CFR 121.579 or 135.93, as appropriate.  
Failure to disconnect the autopilot before descending below these heights could lead to ground contact 
during a recovery attempt if a malfunction occurred.  Many aircraft are now equipped, however, with an 
automatic flight control guidance system designed to provide the performance, redundancy, and reliability 
necessary to detect all significant failure combinations and to prevent the autopilot from failing in a hard 
over, nose down condition (zero height loss).  With these aircraft and equipment combinations, the safety 
objective of CFRs 121.579 and 135.93 can be met even if the system is used to touchdown.  “Fail 
passive” and “fail operational” automatic landing systems provide this capability and can be approved for 
use to touchdown.  The operator’s approved training curriculum must include training on autoland 
operations and the autoland equipment must be properly certificated and maintained.  POIs shall authorize 
the use of autoland to touchdown by issuing paragraph C061 of the OpSpecs, “Flight Control Guidance 
Systems for Automatic Landing Operations Other Than Categories II and III,” in accordance with FAA 
Order 8400.10 and CFR § 121.579(c) or CFR § 135.93(d). 

B. Use of Autoland to Meet Recency of Experience Requirements for Landings required by CFR 
§ 121.439.  Paragraph C061 of the OpSpecs states that the certificate holder is authorized to conduct 
automatic approach and landing operations (other than CAT II and III) at suitably equipped airports.  The 
certificate holder shall conduct all automatic approach and landing operations in accordance with the 
provisions of this paragraph.  POIs shall observe and adhere to the following direction and guidance 
involving the granting of landing credit for the use of autoland to meet recency requirements: 

(1) Restriction.  Only one autoland may be used toward satisfying the three landing currency 
requirements. 

(2) Credit for Autoland.  Credit for one landing each may go to both the pilot-in-command (PIC) 
and to the second-in-command (SIC). 

C. Definitions.  For the purposes of this paragraph, the following definitions are applicable: 

(1) Autoland Approach: An autoland approach is an instrument approach to touch-down, and in 
some cases, through the landing rollout.  An autoland approach is performed by the aircraft autopilot, 
which is receiving position information and/or steering commands from onboard navigation equipment.  
Autoland approaches are flown in VFR and IFR.  It is a commonly accepted safe operating practice for 
operators to require their aircrews to fly coupled approaches and autoland approaches (if certified) when 
the weather conditions are less than approximately 4000 feet RVR. 
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(2) Automatic Landing Systems: As an example of modern airborne equipment, the autoland is 
often standard on many new airplanes.  This modern system gives the aircrew increased capabilities by 
enabling them to make safer instrument approaches and landings than those being done without the 
autoland.  Autoland also refers to the landing that is accomplished with the autoland engaged.  The 
aircrew is required to constantly monitor this system to ensure safe operation of the aircraft. 

(3) Manually Flown Flight Control Guidance Systems Certificated for Landing Operations 
(HUD).  Historically, pilots have not had flight director systems and other instrument information that 
enabled safe manual control of an aircraft to touchdown in instrument conditions.  The development of 
flight control guidance systems such as HUD provides the pilot with instrument information in a manner 
that enables safe manual control of the aircraft through touchdown and rollout.  The flight guidance 
provided by these systems enables a pilot to duplicate the performance and functions of an autoland 
system.  Although the provisions of sections 121.579 and 135.93 do not specifically address use of 
manually flown flight control guidance systems, the safety objective of these rules is clearly applicable to 
their use.  These systems provide flight guidance information equivalent to the performance, redundancy, 
reliability, and the hard over, nose down protection provided by autoland systems, which are approved for 
use to touchdown.  Manually flown flight control guidance systems certified for landing operations can be 
approved for use to touchdown.  The operator’s approved training curriculums must include training on 
such manually flown operations, and the equipment must be properly certificated and maintained.  Use of 
these manually flown systems to touchdown can be authorized by the issuance of paragraph C062 of the 
OpSpecs in accordance with this handbook. 

(4) Area Navigation Systems (RNAV).  Some IAPs based on area navigation (RNAV) systems are 
published in CFR Part 97 and are available for use by any suitably equipped operator.  The use of RNAV 
systems to conduct instrument approach procedures can be authorized by issuing paragraph C063 of the 
OpSpecs 

 (5) Other RNAV approaches are not published in Part 97.  Within the U.S., these approaches are 
special IAPs developed for special use and issued on FAA Form 8260-7 as Special IAPs.  A Special 
RNAV IAP may be developed and used by an air carrier, provided supporting information is submitted to 
the FAA.  Each Special RNAV IAP approved for a particular air carrier must be listed in paragraph C064 
of the OpSpecs. 

(6) Airborne Radar Approaches (ARA).  Airborne radar approaches (ARAs) are based on the use 
of airborne radar.  Within the U.S, ARAs are classified as special IAPs and are established by the 
issuance of FAA Form 8260-7.  Use of ARAs can be authorized through standard OpSpecs, if the criteria 
in AC 90-80 (as amended) and this handbook are met. 

(7) Offshore Approach Procedures (OSAP).  Offshore Approach Procedures (OSAPs) are based 
on the use of Loran C and the airborne radar systems.  OSAPs are established and approved in accordance 
with the criteria in AC 90-80 (as amended).  The use of OSAPs can be authorized by standard OpSpecs. 

(8) GPS Overlay Approach Procedures.  The FAA authorized GPS overlay approaches in Order 
to accelerate the availability of instrument approach procedures that can be flown using IFR certified GPS 
equipment.  The overlay approaches allow pilots to use GPS equipment to fly existing VOR, VOR/DME, 
NDB, NDB/DME, and RNAV instrument approach procedures.  The purpose is to permit pilots to 
transition from ground-based to satellite-based navigation technology for instrument approaches. 

(a) The data that supports enroute and terminal operations and the navigation database that 
supports GPS overlay instrument approaches (except localizer, LDA, and SDF) contain the coordinates 
for the waypoints, fixes, and NAVAIDs published in CFR PART 97 Standard IAPs.  Special Instrument 
Approach Procedure data may be included at the request of those operators authorized to use the 
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procedures.  Data for approach procedures into military airports also may be included if the procedures 
are available, and authorized for civil operations.   

NOTE: An aircraft is not authorized to fly any IFR approach using GPS unless that 
instrument approach procedure is retrievable from the navigation database. 

(b) GPS overlay approaches are limited to the U.S. NAS.  Whether or not an approach is 
included in the database depends on its codability and flyability using GPS equipment.  Therefore, CFR 
Part 97, military and special approaches are classified into codable and non-codable instrument 
approaches. 

(9) Codable Approach Procedures.  All approved GPS navigation databases contain the latitude 
and longitude coordinates for waypoints, fixes, and NAVAID’s for those CFR Part 97 civil use and 
military approaches considered codable for database purposes and considered safe to fly by the FAA 
using normal piloting techniques.  Special approaches may be included at authorized user request. 

(10) Non-Codable Approach Procedures.  Certain CFR Part 97 instrument approaches as well 
as some military and special procedures may present an irresolvable coding situation relating to database 
or equipment interface constraints.  An approach may be determined to be not codable or not flyable by 
the FAA, by the database coding agency, or by the manufacturer of the navigation equipment.  In 
addition, some procedures may, in the opinion of the FAA, present a potential safety hazard to normal 
piloting techniques using GPS equipment. 

NOTE:  None of these procedures can be included in navigation databases.  Approach 
procedures that are omitted from the database can not be legally flown using GPS 
navigation equipment. 

(11) Approach Selection Process.  Pilots must retrieve IAPs from the database through a menu 
selection process.  No manual waypoint loading is permitted, although some pilot action may be required 
during certain segments of the approach.  User modification or entry of data associated with published 
IAPs is not authorized. 

(12) Waypoints.  As a minimum, the GPS overlay approaches require that the databases 
contain waypoints representing the IAF, FAF, MAP, and the missed approach holding point for each 
VOR, VOR/DME, NDB, NDB/DME, TACAN, and RNAV instrument approach procedure.  Intermediate 
Fixes (IF) and all named fixes are also included.  All waypoints are displayed in the same sequence as 
they are presented on the published IAP charts. 

(13) Waypoint Sequence.  The sequence of waypoints in the database and those displayed by 
the equipment will consist of, as a minimum, waypoints representing the selected IAF and its associated 
IF’s (when applicable), FAF, MAP, and the MAHWP. 

(14) Waypoint Names Coded in the Navigation Database.  Flying an CFR Part 97 or military 
instrument approach procedure using GPS equipment should be transparent to air traffic control.  
Therefore, the same track is flown whether using GPS equipment or standard ICAO NAVAIDs.  
Waypoints coded in the navigation database reflect exactly those names appearing on the IAP.  For 
example, if an IAF or other fix is assigned a pronounceable five-letter alpha character name, it will be the 
same name coded in the database, the name which will appear on the avionics display, the name 
appearing on a chart, and the name verbally used by ATC.  If no five character name is published for the 
approach waypoint fix, it will normally be coded with a database identifier.  A pilot must associate the 
coded name appearing on the display with the position shown on the chart.  However, these coded names 
may not be known or used by ATC. 
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(15) Relationship of Avionics Displayed Waypoints to Charted Data.  GPS overlay approach 
waypoints contained in the database represent the waypoints, fixes, NAVAID’s, and other points 
portrayed on a published approach procedure beginning at the initial approach fix.  Certain unnamed 
points and fixes appearing on a chart are assigned a database identifier.  There is no requirement to 
furnish charts with these database identifiers; however, charting agencies may incorporate them at their 
discretion.  Additionally, database identifiers should not be used for pilot/controller communications and 
flight planning. 

(16) Differences between Displayed and Charted Navigation Information.  There may be 
slight differences between the navigation information portrayed on the chart and the GPS navigation 
display.  Course differences will occur due to an equipment manufacturer’s application of magnetic 
variation.  Distance differences can occur due to the mismatch between GPS ATD values and the DME 
values published on underlying procedures. 

(17) GPS Stand Alone Approach Procedures.  A GPS Stand Alone Approach is a sequence of 
waypoints defining the point to point track to be flown and coded in the database, including the initial 
approach waypoint, intermediate waypoint, final approach waypoint, missed approach waypoint, missed 
approach turning waypoint and missed approach holding waypoint.  To the maximum extent possible, the 
Final Approach Segment of GPS Stand Alone Approaches should be aligned with the extension of the 
runway centerline.  All waypoints to support GPS Stand Alone approaches must be included in the 
database.  All waypoints, except a missed approach waypoint at the runway threshold, are named with a 
five-letter alpha character name.  Missed approach waypoints at the threshold will be assigned a database 
identifier.  The sequence of waypoints appearing in the display should be identical to the waypoint 
sequence appearing on an associated approach chart.  

(18) Compliance with CFR §s  121.349 and 135.165.  Air operators may be authorized to use 
single GPS navigation equipment as a primary navigation system for IAP’s if the airplane is equipped 
with two VOR receivers, or two automatic direction finder (ADF) receivers, as appropriate, and ground 
NAVAIDS are positioned such that the flight can, following the failure of the GPS system, continue 
safely to a suitable alternate airport and complete an approach using the remaining airborne equipment.  
Additional requirements may be mandated for airports requiring special qualification in accordance with 
CFR § 121.445. 

(a) Air operators must be specifically authorized to conduct instrument approach operations 
using GPS.  To authorize GPS approaches, OpSpec  paragraph B031 will require amendment. 

(b) An aircraft is not authorized to fly any IFR approach using GPS unless that IAP is 
retrievable from the navigation database. 

(19) Alternate Airport Requirements.  Required alternate airports must have an approved IAP 
other than GPS, which is anticipated to be operational at the estimated arrival time. 

36. PERFORMANCE-BASED APPROACHES 

A. In July 2002, the FAA Administrator announced that the FAA had initiated the process to 
transform the US National Airspace System to a Performance-based National Airspace System (NAS).  
Operations in the performance-based NAS are “coordinate-referenced” instead of the conventional 
“station-referenced” operations used in the traditional NAS.  This transformation is now underway and 
the requirements for the various classes of operations are rapidly evolving and the initial performance-
based capabilities were implemented (2005). 
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B. Since all operations in a performance-based NAS are based on area navigation capabilities and 
are “coordinate-referenced” instead of “station-referenced”, the flight paths are not restricted to 
overflying ICAO Standard ground-based NAVAIDs.  Unless the performance-based system relies on 
DME/DME, there is no need for an aircraft to remain within the operational service volume of any ICAO 
Standard ground-based NAVAID while conducting performance-based approaches.  Any navigation 
system that is approved for use in performance-based IFR approach operations and meets the required 
navigation performance level specified for a particular approach can be used to conduct that approach. 

C. The concepts for operations in a performance-based NAS and the benefits of transitioning to such 
as NAS are discussed in detail in a White Paper entitled, “Concept for a Performance-based NAS, dated  
July 13, 2004, which was developed for the Associate Administrator of Aviation Safety (AVS-1, 
previously AVR-1).  The U.S. Performance-based NAS is built around the principles of “RNAV 
everywhere” and “RNP SAAAR where beneficial”.  The “RNAV everywhere” operations are based on 
the performance and functional characteristics of TSO-C129A (GPS) and TSO-C146A (WAAS) systems.  
The “RNP SAAAR where beneficial” operations will be based on RNP and SAAAR concepts. 

D. Performance-based concepts involve the precision that must be maintained by an aircraft 
operating over the assigned three-dimensional flight path within a particular area.  Compliance with the 
RNP is affected by the deviation (for any cause) from the flight path specified in the ATC clearance.  This 
includes errors due to degraded accuracy and reliability caused by the design and maintenance of airborne 
and ground-based navigational equipment or the flightcrew’s proficiency. 

E. The aircraft separation (route separation) and obstacle clearance requirements for performance-
based approaches are based on the assumption that all aircraft flying those approaches are equipped with 
“coordinate-referenced” systems that meet the minimum performance requirements specified for that 
approach.  These requirements also assume that the aircraft are operated in a manner that fully complies 
with the specified navigation performance requirements. 

(1) RNAV (Area Navigation).  RNAV operations permit flight in any airspace with prescribed 
accuracy tolerances without the need to fly directly over ground-based navigation facilities.  The 
application of RNAV techniques in various Parts of the world has already been shown to provide a 
number of advantages over more conventional forms of navigation.  Performance-based RNAV 
approaches in the U.S. are based in DME/DME/IRU or GPS/DME/DME/IRU.  These approaches are 
developed where DME/DME coverage is adequate to support, throughout the approach and missed 
approach, a 95 percent performance accuracy value of 0.3 nm.  Additionally, DME/DME/IRU and 
GPS/DME/DME/IRU aircraft can also be approved to fly RNP-0.3 instrument approach procedures, 
where DME coverage is adequate throughout the approach and missed approach to meet the accuracy 
performance requirements specified for the various segments of the RNP-0.3 approach. Guidance on 
RNAV Departure Procedures (DPs), RNAV Standard Terminal Arrivals (STARS) and RNAV Routes is 
contained in Appendix 1 in this section. 

(2) Required Navigation Performance (RNP).  RNP provides RNAV performance standards that 
can be used and applied by aircraft and aircraft equipment manufacturers, airspace planners, aircraft 
certification and operations, pilots and controllers, and international aviation authorities.  RNP, along with 
other aspects of communications, navigation, and surveillance, can be applied to obstacle clearance or 
aircraft separation requirements to ensure a consistent application level. 

(a) RNP is a concept that applies to navigation performance within an airspace, and therefore 
affects both the airspace and the aircraft.  RNP is intended to characterize an airspace through a statement 
of the navigation performance accuracy (RNP type) to be achieved within the airspace.  The RNP type is 
based on a navigation performance accuracy value that must be achieved by the population of aircraft 
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operating within that airspace.  Required levels of navigation performance (standards) vary from area to 
area, depending on traffic density and complexity of the routes flown. 

(b) The implementation of RNP is Part of ICAO’s Global Air Navigation Plan for 
communication, navigation, and surveillance (CNS) and supports ICAO’s air traffic management (ATM) 
concepts.  The development of the RNP concept recognizes that current aircraft navigation systems are 
capable of achieving a predictable level of navigation performance accuracy and that a more efficient use 
of available airspace can be realized on the basis of this navigation capability.  The carriage of specialized 
navigation equipment is a requirement in some regions and may become a requirement in others.  RNAV 
and RNP are the basis of a coordinate-referenced performance-based airspace system.   

(3) Required Navigation Performance Approaches (RNP).  All RNP operations in the 
Performance-based NAS are based on a normal performance 95 percent accuracy requirement of 1 times 
the RNP value and a capability to alert the flight crew if it is more likely than 10-5/flight hour that the 
rare normal or non-normal performance exceeds two (2X) times the RNP value. 

F. In the Performance-based NAS, there are two basic sets of instrument approach capabilities.  
These capabilities are operations based on RNP and operations based on RNP SAAAR.  All performance-
based approaches in the Performance-based NAS are built around the principles of “RNAV everywhere” 
and “RNP SAAAR where beneficial”. 

(1) RNP Approaches.  In the performance-based NAS, the “RNAV everywhere” operations are 
based on the performance and functional characteristics of TSO-C129A (GPS) and TSO-C146A (WAAS) 
systems.  These operations do not require the advanced capabilities of RNP SAAAR aircraft, such as 
Radius-To-Fix legs, Fixed Radius Turns, or Time-of-Arrival Control. 

(a) For operations in the Performance-based NAS, FAA Flight Standards made a  
determination that navigation equipment meeting the performance and functional requirements of TSO-
C129A and TSO-C146A (or equivalent) are authorized to meet the intent of basic RNP criteria and are 
“operationally suitable” to conduct any of the “RNAV everywhere” operations. 

(b) The RNP levels for  approaches are RNP-1 for the Initial and Intermediate Approach 
Segments, RNP-0.3 for the Final Approach Segment, and RNP-1 for the Missed Approach Segment. 

(c) Aircraft that are approved for RNP SAAAR operations can also conduct these operations.  
Therefore, the “RNAV everywhere” requirements can be considered to be the basic operational criteria 
that all performance-based aircraft can meet.  This also means that all performance-based aircraft can 
safely fly any IAP developed in accordance with the “RNAV everywhere” criteria.  It is also possible, in 
areas where DME/DME coverage is adequate, for DME/DME/IRU and GPS/DME/DME/IRU equipped 
aircraft to meet these criteria. 

(2) RNP SAAAR Approaches.  In the performance-based NAS, the “RNP SAAAR where 
beneficial” operations will be based on RNP and SAAAR concepts.  These operations required advanced 
capabilities such as Radius-To-Fix legs, Fixed Radius Turns, or Time-of-Arrival Control. 

(a) The first criteria for RNP SAAAR approaches were issued in Notice 8000.287, dated  
July 8, 2004.  This Notice provided criteria for the development of Special IAPs based on RNP SAAAR 
principles.  These criteria were used to approve the RNP SAAAR Special Instrument Approach 
Procedures at Palm Spring, CA for Alaska Airlines, which were the first U.S. RNP SAAAR approaches.  
These criteria were also used to develop the RNP SAAAR Special IAPs at JFK Carnarsie RWY 13L/13R 
for Jet Blue, PDX RWY 28L/28R RNP SAAAR for Horizon Airlines, and DCA RIVER RWY 19 RNP 
SAAAR for Alaska Airlines.  The DCA RIVER RWY 19 approach was approved as the first Public RNP 
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SAAAR approach.  Additionally, in recognition of its pioneering work at Juneau to develop the prototype 
for RNP SAAAR approaches, Alaska Airlines was the first operator approved for Public RNP SAAAR 
approach operations. 

(b) A National Aircraft Evaluation Team (NAET) was established to evaluate and approve 
various aircraft and equipment fits for RNP SAAAR operations.  The NAET is chaired by AFS-410.  The 
mission of the NAET is to determine which aircraft/equipment combinations are “operationally suitable” 
for RNP SAAAR approach operations and to establish any conditions, restrictions, limitations, or 
operational mitigations that are necessary to ensure safe operations during RNP SAAAR approaches.  
Only those aircraft determined to be “operationally suitable” can be approved for RNP SAAAR approach 
operations.  The types of RNP SAAAR approaches that can be approved and the various 
aircraft/equipment combinations that are “operational suitable” are still expanding.  When an operator 
requests approval for a new type of RNP SAAAR operation or approval to use a new aircraft/equipment 
combination in RNP SAAAR operations, POIs should contact AFS-410 to ensure that they have the most 
current information for evaluating and approving the requested operation.  

 

[37. THROUGH 45. RESERVED] 
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FIGURE 2.2.1.  U.S. AREA NAVIGATION (RNAV) INSTRUMENT DEPARTURE 
PROCEDURES (DP) AND RNAV STANDARD TERMINAL ARRIVALS (STAR) 

1.  PURPOSE.  This Appendix provides guidance for Federal Aviation Administration (FAA) certificate-
holding district offices (CHDO) and principal operations inspectors (POI) assigned to operators 
conducting airplane operations under Title 14 of the Code of Federal Regulations (14 CFR) Parts 91, 91 
subPart K, 121, 125 (including the letter of deviation authority (LODA) 125 operators), and 135 regarding 
pilot knowledge of U.S. area navigation (RNAV) departure procedures (DP) and RNAV standard 
terminal arrivals (STAR).  This Appendix also revises operations specifications (OpSpec)/management 
specifications (MSpecs)/Letter of Authorization (LOA) C063 and B035.  This revision provides changes 
to C063 to include additional training guidance, removing reference to RNAV Q-routes.  This revision 
also describes the change that moved the RNAV Q-route authorization from C063 to B035. 

2.  BACKGROUND.  During the implementation of various RNAV terminal procedures, several 
operational problems became apparent.  Some of the relevant issues involved aircraft RNAV system 
architecture, performance, procedure design and coding, and pilot/controller guidance and procedures. 

A.  Regarding pilot/controller guidance and procedures, pilots in several cases did not fly with adequate 
precision to meet controller expectations.  In a few instances, these inconsistencies resulted from pilots 
failing to follow available flight guidance, such as information from a flight director.  In more limited 
cases, pilots did not enter the correct departure runway/procedure into their RNAV system. 

B.  In an effort to harmonize RNAV system functionality, FAA design criteria, and operational guidance 
for RNAV terminal procedures and routes (except for instrument approach procedures), the FAA 
published Advisory Circular (AC) 90-100, U.S. Terminal and Enroute Area Navigation (RNAV) 
Operations, current edition (available at:  
http://www.FAA.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs410/policy_guidance/).  
To reflect the terminology of AC 90-100, RNAV terminal procedures began being charted as RNAV 
“Type B” and “Type A” DPs and STARs with a required RNP of 1.0 or 2.0.  To date none have been 
charted as “Type A”. 

NOTE:  The general category of RNAV DPs consists of Standard Instrument Departures (SIDs) 
and Obstacle Departure Procedures (ODPs). 

C.  Domestic RNAV routes, designated as Q-routes (and T-routes to be developed), designed with the 
navigational accuracy requirements of AC 90-100, as amended, are being implemented and used 
throughout the National Airspace System (NAS).  The original authorization for the Q-routes was 
contained in C063 and is now being moved to B035.  (The domestic RNAV T-routes will eventually be 
authorized in B034, as they are flight levels below 18,000 feet.) 

3.  ACTION.  POIs should review the revised and new RNAV guidance for issuance of 
OpSpec/MSpec/LOA C063 and OpSpec/MSpec/LOA.  POIs should provide this Appendix to the 
operators, for whom they are responsible, to make the operators aware of operating procedures as well as 
pilot knowledge and training guidance.  The new OpSpec/MSpec/LOA C063 and B035 are available in 
the Operations Safety System (OPSS). 

A.  If an operator’s aircraft are not eligible and/or its flightcrews are not appropriately trained to conduct 
RNAV “Type A” or “Type B” DPs and STARs, OpSpec/MSpec/LOA C063 should not be issued. 

B.  If an operator’s aircraft are not eligible and/or its flightcrews are not appropriately trained to conduct 
operations on RNAV Q-routes, RNAV Q-routes should not be selected in OpSpec/MSpec/LOA B035.
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CHAPTER 2.  ALL WEATHER TERMINAL AREA OPERATIONS 

SECTION 3.  FACTORS AFFECTING ALL-WEATHER TERMINAL AREA 
OPERATIONS 

46. GENERAL FACTORS AFFECTING OPERATING MINIMA.  The external visual references 
necessary for controlling an aircraft solely by visual means are not available throughout an instrument 
approach and landing operation in instrument conditions.  Therefore, the pilot must control the aircraft 
along the desired flightpath by reference to instruments, or by reference to a combination of instrument 
and external visual information.  In all-weather operations, the desired level of safety is achieved through 
the use of special equipment, special training, instrument flight procedures, and associated operating 
minima.  These factors ensure that the combination of information (available from external sources and 
airborne instruments and equipment) is sufficient to enable an aircraft to be safely operated along the 
desired flightpath, provided weather conditions are at or above the operating minimum.  As external 
visual information decreases due to restricted seeing-conditions, the quality and quantity of information 
from instrument and other equipment sources and the proficiency of the flightcrew must increase.  For 
approach and landing operations, the specific considerations involved when determining operating 
minima are related to the following factors: 

• Precision with which the aircraft can be controlled along the desired approach path using the 
guidance provided by NAVAIDs through reference to aircraft instrumentation and use of 
airborne equipment 

• Flight characteristics of the aircraft 

• Physical characteristics of the aircraft 

• Character of the ground environment and obstructions 

• Flightcrew proficiency 

• Extent to which external visual information must be used to control the aircraft 

• Interaction of these factors to provide satisfactory total system performance. 

47. PRECISION OF FLIGHTPATH CONTROL.  The precision of flightpath control is dependent 
upon at least the following factors: 

• Accuracy and integrity of the “signals in space” radiated by navigation aids (accuracy and 
integrity of NAVAIDs) 

• Accuracy of airborne equipment in detecting the “signals in space” and in providing 
instrument information to the pilots or autopilot (accuracy of airborne equipment) 

• Precision with which the pilot or autopilot maintains the selected flightpath in varying 
environmental conditions (flight technical error). 

48. OBSTACLE CLEARANCE.  Obstacle clearance is achieved by the pilot seeing and avoiding the 
obstacles, by the pilot’s use of instrument information, and/or through instrument procedure design.  It is 
not always practical to design an instrument procedure that permits instrument information to be used for 
avoiding obstacles.  In these situations, operating minima are established which ensure the flightcrew will 

 Page 29 



N 8000.340 12/12/06 
Appendix 2 

have sufficient seeing-conditions to identify obstacles and safely maneuver to landing using external 
visual references.  Accuracy of the guidance and control systems, and the pilot’s proficiency, determine 
the size of the area in which obstacle clearance must be considered.  The more precise a total system is, 
the smaller the area in which obstacles must be considered (fewer obstacles) and usually lower operating 
minima can be established.  When obstacles are not limiting, the height to which an approach can be 
conducted without establishing external visual reference is limited by performance of the total system.  
Generally, lower operating minima are achieved by increasing precision, reliability, and integrity of the 
total system (both airborne and ground based). 

49. FUNCTION OF EXTERNAL VISUAL REFERENCES. 

A. Except for certain CAT III operations, external visual information is essential for a pilot to safely 
takeoff or to complete an instrument approach and landing.  This external visual information (visual cues) 
is necessary for a pilot when assessing the three-dimensional position of the aircraft, its velocity, and its 
acceleration or deceleration in relation to the intended landing or takeoff surface.  This information is 
essential for a pilot when manually maneuvering (or when evaluating the autopilots performance in 
maneuvering) the aircraft into alignment with the centerline of a landing or takeoff surface.  External 
visual references are essential for a pilot to safely touchdown (decelerate to air taxi/hover for rotorcraft) 
within the touchdown zone and for maintaining directional control so as to stop on the runway (maintain 
directional control and avoid obstacles while air taxiing for rotorcraft).  In degraded seeing-conditions, the 
quality of external visual information can be significantly improved by use of visual aids, such as runway 
markings and lighting.  Such visual aids are necessary to increase the conspicuousness of the landing or 
takeoff surface.  These aids provide pilots with the necessary visual references during takeoff, the final 
stages of approach and landing, and ground movement.  The importance of visual aids increases as 
seeing-conditions decrease. 

B. Approach lighting, touchdown zone lighting, runway centerline lighting, runway edge lighting, 
and runway markings, provide visual references to pilots for assessing lateral position and crosstrack 
velocity or acceleration. 

C. Approach lighting, threshold lighting, in-runway lighting, and runway markings, provide visual 
roll references during landing, takeoff, rotation, and initial climb. 

D. Touchdown zone lighting and runway markings indicate the plane of a landing surface and 
identify the touchdown area, thereby providing a vertical and longitudinal reference.  These visual aids 
provide necessary visual information for a pilot to determine vertical position, sink rate, and vertical 
acceleration or deceleration. 

E. The visual guidance information from in-runway lights and/or markings must be sufficient to 
ensure adequate alignment and directional control information during takeoff or during final stages of 
landing and deceleration. 

F. Reference to external visual aids is a primary requirement for controlling the aircraft’s flightpath 
when operating below the minimum altitude (height) published for instrument flight. 

50. MAXIMUM SINK RATES. 

A. Perceptual Limitations.  Restricted seeing-conditions significantly affect a pilot’s ability to 
visually detect or perceive vertical height, sink rate (vertical velocity), and vertical acceleration.  As 
seeing-conditions decrease, the pilot’s ability to perceive vertical height, sink rate, and vertical 
acceleration degrades faster than the ability to perceive lateral errors and lateral accelerations.  Personnel 
establishing operating minima must consider these human perceptual limitations. 
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B. Aircraft Structural Limitations.  According to structural design criteria, the aircraft structure must 
tolerate touchdown sink rates (vertical velocity) of at least 10 feet per second (600 fpm).  Touchdown sink 
rates higher than the maximum rates evaluated during the certification of an aircraft can cause serious 
structural damage including catastrophic failure.  Therefore, instrument procedure design must provide 
for sink rates that give a pilot the capability of detecting unacceptable situations and adjusting the 
flightpath to achieve a safe landing considering available visual aids and operating minima.  Visual aids 
and operating minima must provide a high probability that a pilot will be able to control the aircraft 
adequately and adjust the vertical flightpath to achieve acceptable sink rates at touchdown and touchdown 
within the touchdown zone. 

C. Maximum Acceptable Sink Rates.  Operational experience and research have shown that a sink 
rate of greater than approximately 1000 fpm (16.67 fps) is unacceptable during the final stages of an 
approach (below 1000 feet above ground level).  This is due to a human perceptual limitation that is 
independent of the type of airplane operated and is equally applicable to helicopters.  Therefore, the IAPs 
and the operational practices and techniques must ensure that sink rates greater than 1000 fpm are not 
required or permitted in either the instrument or visual portions of an approach and landing operation.  
Operating minima and available visual aids must provide reasonable assurance that a pilot will have 
adequate external visual references in the visual portions of all instrument flight procedures (certain 
CAT III operations excepted).  To be considered adequate, these external visual references must permit a 
pilot to adequately perceive sink rates and manually maneuver the aircraft (or evaluate autopilot 
performance) to achieve an acceptable touchdown sink rate and touchdown point, considering the 
operating minima and the available visual aids. 

51. COCKPIT DESIGN.  Physical design of an aircraft cockpit has a significant impact on seeing-
conditions during takeoff and the final stages of an instrument approach and landing.  Cockpit design has 
a direct affect on a pilot’s ability to determine the three-dimensional position of an aircraft in relation to a 
landing or takeoff surface and, consequently, on the ability to safely control the flightpath of the aircraft.  
Therefore, cockpit design is a significant factor in establishing operating minima of a particular aircraft.  
Generally, aircraft with larger cockpit cutoff angles (better downward viewing angles over the nose) and 
shallower landing pitch attitudes provide for better seeing-conditions.  Improved seeing-conditions 
derived from improved cockpit design can be used to justify lower operating minima.   

52. MINIMUM INSTRUMENT FLIGHT ALTITUDES.  Except for certain CAT III operations, all 
instrument approach and landing operations have limitations related to obstacles, airborne instrumentation 
and equipment, ground-based navigation equipment, and/or visual aids.  Because of these limitations, 
external visual information is required to safely complete instrument approaches and landings.  Airborne 
instruments and equipment and the signals in space radiated by ground-based NAVAIDs must provide 
pilots adequate guidance to safely control an aircraft by reference solely to instruments until the aircraft 
arrives at a preestablished minimum height or altitude (DA(H) or MDA) for instrument flight.  The total 
system (airborne and ground based) does not provide this capability below the minimum height or altitude 
for instrument flight.  Therefore, descent below the specified minimum height or altitude for instrument 
flight can only be safely accomplished when adequate external visual references are available.  If 
adequate external visual references are not established, a pilot must execute an instrument missed 
approach at or before passing a preestablished MAP. 

NOTE: Descent below the specified minimum IFR altitude without adequate visual 
references to control and maneuver the aircraft to a landing is unsafe and prohibited.  
The minimum height or altitude for instrument flight for an instrument approach and 
landing is specified in various ways depending on the type and category of the 
instrument approach conducted. 
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A. Nonprecision Approach Procedures.  The minimum heights or altitudes for IAPs that do not have 
vertical guidance can be specified as a minimum descent altitude (MDA), height above touchdown 
(HAT), height above airport (HAA), minimum descent height (MDH), obstacle clearance altitude (OCA), 
obstacle clearance height (OCH), or obstacle clearance limit (OCL).  MDA, HAT, HATh, and HAA are 
used by the U.S. and certain foreign countries that use U.S. TERPS criteria.  OCA, OCH, and OCL are 
used in most foreign countries and are established in accordance with ICAO PANS-OPS.  Although the 
current version of ICAO PANS-OPS eliminated use of OCL, some countries still use OCL criteria from 
previous versions of PANSOPS.  Some countries, in addition to OCA and OCH, provide MDA and 
MDH.  MDA and OCA are barometric flight altitudes referenced to mean sea level (MSL).  HAT, HATh, 
HAA, MDH, OCH, and OCL are radio or radar altitudes referenced to either the elevation of the airport, 
the elevation of the touchdown zone, or the elevation of the landing threshold. 

• MDA or OCA may be specified for any approach procedure that does not have vertical 
guidance. 

• HAT, MDH, OCH, or OCL may be specified for straight-in approach procedures that do not 
have vertical guidance. 

• HAA, MDH, OCH, or OCL may be specified for circling maneuvers. 

B. Precision and APV Approach Procedures.  The minimum heights or altitudes for instrument 
approach procedures with vertical guidance can be specified as a decision altitude (DA), obstacle 
clearance altitude (OCA), decision height (DH), obstacle clearance height (OCH), or obstacle clearance 
limit (OCL).  In the United States and certain foreign countries that use U.S. TERPS criteria, the 
minimum instrument flight altitude for precision and APV approaches with vertical guidance is DA (H).  
DA (H) is specified as a decision altitude referenced to mean sea level (MSL) for aircraft equipped with 
only barometric altimeters and as HAT or HATh (for procedures developed with harmonized visibility 
minima) for aircraft equipped with radio or radar altimeters.  DA, DH, OCH, and OCL are used in most 
foreign countries and are established in accordance with various versions of ICAO PANS-OPS.  DA and 
OCA are referenced to a barometric altitude (MSL).  DH (in most countries), OCH, and OCL are 
referenced to a radio or radar height above either the elevation of the airport, the elevation of the 
touchdown zone, or the elevation of the landing threshold. 

C. Lowest Permissible Height or Altitude for Instrument Flight.  The lowest permissible height or 
altitude for instrument flight for any approach cannot be lower than any of the following: 

• Minimum height specified by the FAA approved aircraft flight manual 

• Minimum height or altitude for which the signals from ground based or space based 
navigation equipment can be relied upon for instrument flight 

• Minimum height or altitude which provides adequate obstacle clearance 

• Minimum height or altitude authorized for the flightcrew 

• Minimum height or altitude authorized for the operator for that aircraft and equipment 
combination 

• Minimum height or altitude permitted by the operative airborne and ground-based or space-
based equipment 

• Minimum height or altitude published or otherwise established for the instrument approach 
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• Minimum height or altitude authorized in OpSpecs for the operation being conducted 

53. MINIMUM VISIBILITY, RUNWAY VISIBILITY VALUES, AND/OR RUNWAY VISUAL 
RANGE.  Upon arrival at the minimum height or altitude for instrument flight and before passing a 
preestablished decision point, a pilot must establish adequate seeing-conditions to safely complete the 
approach and landing.  Operating minima are expressed as visibility (VIS), runway visibility values 
(RVV), or runway visual range (RVR).  Criteria for establishing operating minima must provide a 
reasonable assurance that a pilot can establish the required seeing-conditions before passing the decision 
point.  This criterion provides this assurance, if the weather conditions are reported to be at or above the 
landing minimum when the approach is initiated.  To achieve this objective, the operating minima 
specified for the procedure (VIS, RVV, RVR) must be compatible with the minimum height or altitude 
for instrument flight and the decision point specified for the procedure.  Therefore, when the reported 
weather conditions are at the authorized minima, a pilot should be able to establish external visual 
references upon arrival at the minimum height or altitude (DA (H) or MDA), and before passing the 
decision point (DA (H), MAP, or VDP).  At this point a pilot must be able, by external visual reference, 
to maneuver to a landing without exceeding a descent rate of 1000 fpm or exceeding aircraft limitations 
on touchdown.  For example, it would not be practical to specify a DA (H) of 200 feet (HAT 200) with an 
operating minimum of RVR 700 since the first visual contact in a typical aircraft would not occur until 
approximately 130 feet above the elevation of the touchdown zone.  The specified operating minimum 
must also permit adequate external visual references to be established early enough for a normal descent 
to landing (less than 1000 feet per minute).  For example, it would not be reasonable to specify an MDA 
equivalent to a HAT of 400 feet and an operating minimum of RVR 1600 for typical turbojet airplanes.  
In this situation, the pilot would not establish first visual contact until the airplane is within 4000 feet of 
the landing threshold and would require a descent rate much higher than 1000 fpm to land within the 
touchdown zone. 

54. SAFETY DURING GO-AROUNDS. 

A. Most aircraft used in air transportation have the capability, in a normal approach and landing 
configuration, of safely executing a go-around from any point before touchdown, even when significant 
failures occur, such as engine, hydraulic, or autopilot failures.  This aircraft performance capability for 
safety in go-arounds should be provided for, particularly for go-arounds caused by operational factors, 
such as airborne and ground-based equipment failures, ATC contingencies loss of external visual 
references, and misalignment with the landing surface.  This capability is required in all CAT II and 
CAT III operations.  When establishing operating minima for aircraft that do not have this capability, the 
consequences of the failures that would preclude a safe go-around must be considered.  Operating minima 
for aircraft without the performance capability to safely go-around following engine failure must provide 
adequate seeing-conditions to successfully accomplish a forced landing in a preestablished location.  The 
following factors must be considered when evaluating the safety of go-arounds from any point in the 
approach before touchdown: 

B. The go-around capability is based on normal operating conditions at the lowest authorized 
operating minimum.  Factors related to geometric limitations of the aircraft during the transition to a go-
around (such as tail strike, or rotor strike) must be considered.  Other factors such as the available visual 
cues, autopilot or flight director mode switching, altitude loss in transition to go-around, and altitude loss 
due to autopilot malfunction must also be considered. 

C. If a go-around could result in an inadvertent touchdown, the safety of such an event must be 
considered.  The aircraft design and/or procedures used must accommodate for relevant factors.  
Examples of relevant factors, which must be considered, include operation of engines, the operation of 
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autothrottle, autobrakes, autospoilers, autopilot mode switching, and other systems, that could be 
adversely affected by an inadvertent touchdown. 

D. If the occurrence of any failure condition in the aircraft or its associated equipment could 
preclude a safe go-around from low altitude, then these failure conditions must be clearly identified.  In 
these cases, a minimum height must be specified from which a safe go-around can be initiated if the 
failure occurs.  If the failure occurs below the specified height, pilots must be made aware of the effects 
or consequences of any attempt to go-around. 

E. Information must be provided to the flightcrew concerning appropriate procedures for low 
altitude go-arounds and the height loss expected.  If the conduct of certain approach and landing 
operations is authorized with an engine-out, height loss information for engine-out operations must also 
be provided to the flightcrew. 

55. CONCEPTS OF DECISION ALTITUDE AND DECISION HEIGHT (DA(H)).  

A. The DA(H) concept is the foundation for CAT I and CAT II approach and landing operations.  It 
is also an essential concept in certain CAT III operations.  

NOTE: Operations with approved baro-VNAV systems may be authorized to use the 
published MDA as a DA for specified nonprecision approach procedures. This concept 
evolved after the introduction of turbojets in 1958.  It was established to resolve 
problems created by use of a ceiling as an element of operating minima, especially 
during rapidly changing weather conditions.  The use of the DA(H) concept also 
enhances safety of operations in degraded seeing-conditions.  A DA(H) is established to 
require that the pilot, before passing the specified height, decide whether adequate visual 
references are available for accomplishing the following actions: 

• Verifying that the aircraft is in a position which will permit a safe landing in the 
touchdown zone 

• Determining that sufficient external visual references are available to manually 
maneuver the aircraft (or assess autopilot maneuvering in CAT II and III operations) 
into alignment with the runway centerline 

• Determining that the aircraft can be maneuvered to touchdown within the touchdown 
zone, that directional control can be maintained on the runway, and that the aircraft 
can be stopped within the available runway length 

• For helicopter operations, determining that sufficient visual references are available to: 
maneuver the helicopter to align with the landing area; decelerate to air taxi, or hover; 
and maintain directional control while air taxiing. 

B. From an operational viewpoint, DA(H) is the limit to which a pilot can descend before having to 
decide to continue the approach by visual means.  If the visual references required to safely continue the 
approach have not been established before passing DA(H), a missed approach must be executed at 
DA(H).  This does not mean that a pilot waits until arriving at DA(H) before deciding to go-around or to 
continue the approach based on visual references.  The decision making process begins when the 
approach is initiated and continues throughout the approach.  A pilot must continually evaluate course and 
glidepath displacement information throughout the approach.  Knowing that significant changes cannot 
occur instantaneously, a pilot begins to formulate a decision concerning the probable success of the 
approach long before reaching DA(H).  Although DA(H) is a specified point in space at which a pilot 
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must make an operational decision, the pilot accumulates the information required to make that decision 
throughout the approach.  It is incorrect to assume that all aspects of the decision making process are 
delayed until the critical instant the aircraft arrives at DA(H).  The visual cues, which become available 
during the descent to DA(H) enhances the pilot’s formulation of the decision, which must be made at 
DA(H).  The operational decision to continue the approach by visual means, however, must be made 
before passing DA(H).  At DA(H), a decision to continue the approach by reference to visual cues is 
appropriate if a pilot is satisfied that the total pattern of the visual cues provides sufficient guidance and 
the aircraft is in a position and tracking so as to remain within a position from which a safe landing can be 
made.  However, if a pilot is not satisfied that all of these conditions exist, a missed approach must be 
executed. 

C. The decision that the pilot must make before passing DA(H) is not a commitment to land.  It is a 
decision to continue the approach based on visual cues.  This distinction is important since the possibility 
exists that, after passing DA(H), visual cues may become inadequate to safely complete the landing, or 
the aircraft may deviate from the flightpath to a point where a safe landing cannot be assured.  Since 
many variables are involved, the final decision to commit to a landing is the PIC’s and is primarily a 
judgment based on all the relevant operational factors.  The PIC shall usually delay the decision to 
commit to a landing until the final stages of flare and landing. 

(1) The following is a list of statements that describe what DA(H) is: 

• DA(H) is a specified decision point. 

• DA(H) is the point at which a specific action must be initiated (either continue the approach by 
reference to visual aids or go-around). 

• DA(H) is the lowest permissible height to which an approach with vertical guidance can be 
continued by reference to flight instruments alone. 

• DA(H) is the limit to which a pilot can descend before having to decide to continue the approach 
using external visual references. 

(2) The following is a list of statements that describe what DA (H) is not: 

• DA (H) is not a point where a decision or commitment to land is made. 

• DA (H) is not a point where the decision-making process begins. 

• DA (H) is not the latest point at which a go-around could or should be made. 

• DA (H) is not a point where all aspects of the decision are instantaneously formulated. 

D. Vertical Navigation (VNAV) Approach Procedures Using DA(H): OpSpec C073. Based on near-term 
safety benefits of using a continuously defined vertical path to the runway, and a long-term goal of 
simplifying approach training and qualification standards, users have indicated their intent to begin additional 
use of VNAV capability for instrument approaches. The applicable procedures, operating criteria, and 
revisions to the operator’s OpSpecs, if applicable, to permit additional use of Vertical Navigation (VNAV) 
capability of Flight Management Systems (FMS) for IAPs are contained in detail in Appendix 1 to this 
section. 
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56. CONCEPT OF MINIMUM DESCENT ALTITUDE AND MISSED APPROACH POINT 
(MDA/MAP).  The MDA/MAP concept is the foundation for safe CAT I approach operations that do not 
have vertical path guidance (e.g., VOR or LNAV).  Electronic glidepath information cannot be provided 
at certain locations because of obstacle or terrain problems, NAVAID sighting problems, and cost benefit 
factors.  The MDA/MAP concept provides for safe approach operations in instrument conditions at 
locations that do not have vertical path guidance. 

A. Minimum Descent Altitude (MDA).  An MDA is the lowest permissible height (for a nonprecision 
approach procedure) at which an aircraft can be controlled by reference only to instrument information.  
After passing the FAF, a pilot should descend on a vertical path that will enable a stabilized approach and, 
if the visual conditions are adequate, a descent to the runway without any intermediate level-off at the 
MDA.  If the visual conditions are not adequate, the pilot must level-off at the MDA until sufficient 
visual references are available to safely complete the approach and landing.  For unusual approach 
procedures and environmental conditions (offset final course, crosswinds, icing, etc.) a pilot may descend 
to the MDA at an expedited rate (not to exceed 800 ft/NM)  

NOTE: TERPS protects against obstacles within 1 nm of FAF with a &:1 (868’/nm) obstacle 
identification surface.  Descents greater than 800’/nm may infringe on obstacles near the FAF. 

B  An MDA is established to require that the pilot, before descending below the specified height and 
before passing the MAP, determines that adequate visual references are available for accomplishing the 
following actions: 

• Verifying that the aircraft is in a position that will permit a safe landing in the touchdown 
zone 

• Determining that sufficient visual references are available to manually maneuver the aircraft 
to align it with the runway centerline, touchdown within the touchdown zone, and maintain 
directional control on the runway 

• For helicopter operations, determining that sufficient visual references are available to: 
maneuver the helicopter to align with the landing area, decelerate to air taxi, or hover, and 
maintain directional control while air taxiing 

(1) The following is a list of statements that describe what MDA is: 

• MDA is the lowest permissible height at which an approach can be continued by reference solely 
to flight instruments. 

• MDA is the limit to which a pilot can descend before having to decide whether or not to 
continue the approach by using external visual references. 

• MDA is the minimum height above the surface to which the aircraft can descend, unless the pilot 
determines that the aircraft is in a position from which it can be safely maneuvered using normal 
rates of descent (less than 1000 feet per minute) to a touchdown within the touchdown zone 
(decelerate to air taxi or hover for helicopters). 

(2) The following is a list of statements that describe what MDA is not: 

• MDA is not a specified decision point. 

• MDA is not a point at which a specific action is initiated. 
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• MDA is not a point where the decision process begins. 

• MDA is not the latest point at which a go-around could or should be made. 

• MDA is not a point where all aspects of the decision are instantaneously formulated. 

C. Missed Approach Point (MAP).  For an approach that does not have vertical guidance, it is 
necessary to define a point on or near the airport where a missed approach must be executed, if adequate 
external visual references for safely continuing the approach are not available.  This point is specified as 
the MAP.  An MAP is a three-dimensional airborne position where the MDA passes over a specified 
geographic fix (the MAP). 

(1) The following is a list of statements which describe what MAP is: 

• MAP is a specified decision point. 

• MAP is the last point at which the approach can be continued by reference solely to flight 
instruments.  After the MAP, the approach must be discontinued. 

• MAP is the last point at which the published missed approach can be safely executed in 
instrument conditions. 

(2) The following is a list of statements which describe what MAP is not: 

• MAP is not the last point at which a pilot can decide to continue the approach by external visual 
references.  Often, the MAP is located at a point where a pilot cannot safely descend and land if 
the MDA is maintained until arriving at the MAP (for example, when the MAP is located over 
the VOR on the airport). 

• MAP is not a point where a decision or commitment to land is made. 

• MAP is not a point where the decision process is begun. 

• MAP is not a point where all aspects of the decision are instantaneously formulated. 

57. CONCEPT OF CIRCLING MANEUVERS. 

A. In many situations, instrument approach design criteria will not permit a “straight-in” approach to 
the landing runway.  In these situations, a circling procedure is necessary to maneuver the aircraft to a 
landing on the intended runway.  Circling maneuvers are usually necessary when there is an obstacle or 
terrain problem.  Circling maneuvers are also required when a NAVAID is located in a position that 
precludes a straight-in approach to the intended landing runway.  U.S. criteria require a circling maneuver 
if the inbound course is offset more than 30 degrees from the runway centerline.  Unless specifically 
restricted in the procedure, a circling maneuver can be initiated from any instrument approach procedure 
and must be conducted entirely by external visual references.  Electronic course or glidepath guidance 
cannot be used to perform a circling maneuver.  A circling maneuver IS NOT AN INSTRUMENT 
MANEUVER.  Sufficient visual references for manually maneuvering the aircraft to a landing must be 
maintained throughout a circling maneuver.  The pilot must keep the aircraft’s position within the 
established maneuvering area while performing the circling maneuver.  The circling MDA must be 
maintained until an aircraft (using normal maneuvers) is in a position from which a normal descent (less 
than 1000 fpm) can be made to touchdown (decelerate to air taxi or hover for helicopters) within the 
touchdown zone.  It is critical for pilots to understand that the published missed approach procedure may 
not provide adequate obstacle clearance, especially during the initial portion of a missed approach 
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executed during a circling maneuver.  The published missed approach is designed to provide obstacle 
clearance only when the missed approach is executed on the published final approach course at or above 
the MDA, and before passing the MAP.  A published missed approach may not guarantee the necessary 
safety margin when a missed approach is executed past the MAP and/or below the MDA.  The aircraft 
must remain within the established circling maneuvering area until the aircraft is at or above the MDA 
and established on the missed approach course.  The following statements summarize the basic concepts 
of a circling maneuver: 

• A circling maneuver is a visual maneuver. 

• Sufficient visual references to manually maneuver the aircraft to a landing must be 
maintained throughout a circling maneuver. 

• The aircraft must be maintained at the MDA until it is at a position from which a safe landing 
can be made. 

• A missed approach must be executed when external visual references are lost or sufficient 
visual cues to manually maneuver the aircraft cannot be maintained. 

B. The traditional published missed approach procedure does not guarantee obstacle clearance 
during the initial phases of a missed approach, if initiated during a circling maneuver after descending 
below MDA or after MAP.  Therefore, when a missed approach from a circling maneuver is executed, the 
direction of the initial turn must always be toward the airport to ensure obstacle clearance and to keep the 
aircraft within the maneuvering area until it is above MDA and can safely proceed on the missed 
approach course. 

58. CONCEPT OF RVR. 

A. Operating minima are specified in terms of ground visibility, tower visibility, runway visibility 
values (RVV), and runway visual range (RVR).  The RVR concept has evolved over a long period and its 
use in the U.S. began in 1955.  As operating minima were reduced due to improvements in airborne and 
ground based equipment, it became more likely that pilots would not see the full length of the runway 
upon arrival at the specified decision point.  Positions established for taking visibility observations were 
often several miles from the approach end of many runways.  This resulted in reported visibility values 
that frequently did not represent the seeing-conditions encountered during the final stages of approach and 
landing.  This deficiency was particularly critical when rapidly changing weather conditions within the 
terminal area occurred.  These factors generated a need for systems such as RVR, which could rapidly 
and reliably provide reports of the seeing- conditions, which a pilot could expect to encounter in the 
touchdown zone and along the runway. 

B. RVR measurements are taken by a system of calibrated transmissometers and account for the 
effects of ambient background light and the runway light intensity.  Transmissometer systems are 
strategically located to provide RVR measurement associated with one or more of the three basic portions 
of a runway: the touchdown zone (TDZ) portion, the mid runway (MID) portion, and the rollout (Rollout) 
portion. 

C. RVR is an instrumentally derived value that reflects an artificially created seeing condition on or 
near the portion of the runway associated with the RVR report.  This artificially created seeing condition 
is achieved by using high intensity runway edge, touchdown zone, and centerline lights.  These lights 
increase the conspicuousness of the landing surface and “reach out” to the pilot thereby creating a seeing 
condition which is significantly better than the reported ground visibility or tower visibility.  For any 
particular fog density, RVR will be significantly greater than reported visibility because RVR is based on 

Page 38 



12/12/06 N 8000.340 
 Appendix 2 

the use of high intensity lights.  Since RVR is based on high intensity lights, an RVR report only has 
meaning when associated with the seeing-conditions on or near the portion of the runway where the report 
was obtained (TDZ, MID, or Rollout).  An RVR report has no meaning unless a pilot is also seeing the 
high intensity lights on which the report is based. 

(1) To properly apply operating minima it is important to understand RVR.  The following is a 
list of statements that describe what RVR is: 

• RVR is an instrumentally derived value. 

• RVR is currently measured by transmissometers located approximately 400 feet from runway 
centerline. 

• RVR is related to the transmissivity (degree of opaqueness) of the atmosphere. 

• RVR is an approximation of the distance a pilot should see when an aircraft is on, or slightly 
above, the portion of the runway associated with the report. 

• RVR is calibrated by reference to runway lights and/or the contrast of objects. 

• RVR is a value that varies with runway light setting. 

• RVR is a value, which only has meaning for the portions of the runway associated with the RVR 
report (TDZ, MID, or Rollout). 

(2) The following is a list of statements that describe what RVR is not: 

• RVR is not a measure of meteorological visibility. 

• RVR is not a measure of surface visibility or tower visibility. 

• RVR is not a measure of seeing-conditions on taxiways, ramps, or aprons. 

• RVR is not a measure of seeing-conditions at or near MDA or DA(H). 

• In the U.S., RVR is not measured or reported by a human observer. 

• RVR IS NOT “VISIBILITY.” 

FYI: RVR is a value, which can be five to six times greater than ground or tower visibility at 
night and two to three times greater during daytime. 

D. Concept of Controlling RVR.  Controlling RVR means that RVR reports are used to determine 
operating minima whenever operating minima are specified in terms of RVR, and RVR reports are 
available for the runway being used.  All CAT I operating minima below 1/2 statute mile (RVR 2400) and 
all CAT II and III operating minima are based on RVR.  The use of visibility is prohibited because the 
reported visibility may not represent the seeing-conditions on the runway.  All takeoff minima below 
1/4 statute mile visibility (RVR 1600 for airplanes and RVR 1200 for rotorcraft) are predicated on RVR 
and use of visibility is prohibited.  For example, if the takeoff minimum published for a particular 
operation is TDZ RVR 1200/Rollout RVR 1000, RVR reports are controlling and a takeoff is prohibited 
unless the TDZ RVR report is at or above RVR 1200 and the rollout RVR report is at or above RVR 
1000.  In this example, a takeoff cannot be based on visibility if the RVR system is operative, even if the 
reported visibility is greater than 1 statute mile. 
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59. GENERAL FACTORS AFFECTING SEEING-CONDITIONS.  Seeing-conditions during 
AWTA operations are affected by numerous factors.  These factors are related to aircraft design, weather 
conditions, ambient lighting level (day or night), airport environment, and available visual aids.  Seeing-
conditions are also affected by operational factors, such as aircraft configuration, speed, and gross weight, 
the maneuver being conducted, use of aircraft lights, level of cockpit lighting selected, and the pilot’s eye 
reference position (proper seat adjustment).  Any of these factors can adversely affect seeing-conditions 
during any particular operation in instrument conditions.  The effect of these factors significantly 
increases as visibility or RVR decreases.  For example, a pilot’s seat adjustment (eye reference position) 
used by many pilots for en route or CAT I operations in some aircraft may not provide adequate seeing-
conditions for takeoff or landing operations in CAT II and CAT III weather conditions.   

60. WEATHER CONDITIONS/FOG STRUCTURE. 

A. Weather conditions have the most obvious effect on seeing-conditions.  Visible moisture such as 
clouds, rain, snow, and fog, are the most common elements that obstruct pilot vision.  Airborne Particles 
such as smoke, dust, or haze can also significantly obstruct vision.  During operations in CAT I weather 
conditions, the most frequently encountered obstructions to vision are related to cloud bases, visible 
precipitation, and airborne Particles.  In CAT II weather conditions and especially in CAT III conditions, 
various forms of fog are the primary obstructions to vision.  The primary factors associated with these 
types of obstructions to pilot vision, and those, which have the most significant effects on seeing-
conditions, are as follows: 

• Density of the obstruction (number of airborne Particles per unit volume) 

• Depth of the obstruction (thickness) 

• Variation in density as a function of height above the surface (vertical structure) 

• Variation in density as a function of distance from the runway (lateral structure) 

• Vertical/Lateral Structure. 

B. Cloud bases commonly encountered in CAT I weather conditions represent an extreme example 
of vertical structure.  Cloud bases are created by an abrupt change in the density of water droplets 
suspended in the atmosphere as a function of height above the surface (abruptly increased density as 
height increases).  Above the cloud base, vision is significantly restricted due to the higher density of 
suspended water droplets.  As a cloud base is penetrated on descent, seeing-conditions rapidly improve 
because of a significant reduction in the density of the obscuring phenomena.  Another example of 
vertical structure is a condition known as homogeneous fog.  The density of water droplets in 
homogeneous fog is uniform with height and does not change as the aircraft descends.  In classic 
homogeneous fog, the seeing-conditions gradually improve as the aircraft descends, primarily because the 
depth of the obstruction to vision decreases as the distance between the pilot’s eyes and the runway 
decreases (see Figure 2.3.1).  Shallow ground fog represents the opposite extreme of the cloud base 
example.  When shallow ground fog exists, the density of the water droplets increases as the aircraft 
descends into the fog.  In these situations, seeing-conditions can decrease dramatically, and result in loss 
of adequate external visual references necessary to maneuver the aircraft manually in the final stages of 
landing.  Shallow ground fog can be insidious.  In some shallow ground fog conditions the entire landing 
surface may be visible several miles out on final approach, but just before touchdown seeing-conditions 
may deteriorate to less than 500 feet.  Although the variability in fog conditions is almost infinite, there 
are three general types of fog structures.  These general types of fog structures are as follows: 
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C. Homogeneous Fog.  Homogeneous fog is a condition in which the density is uniform with height 
(uniform vertical structure).  Homogeneous fog conditions are fog conditions typically programmed into 
most flight simulators.  In training scenarios using this fog condition, seeing-conditions steadily improve 
as the aircraft descends.  Homogenous fog is usually encountered in very stable meteorological conditions 
and can exist for long periods of time. 

D. Mature Fog.  Mature fog is a condition in which water droplet density increases with height.  
Seeing-conditions rapidly deteriorate with height and conversely rapidly improve as an aircraft descends.  
Mature fog conditions are seldom programmed into flight simulators.  Mature fog is usually encountered 
when fog begins to “lift” after an extended period of stable homogeneous fog.  Often, mature fog will 
evolve into a cloud base before dissipating. 

E. Shallow Ground Fog.  Shallow ground fog is a condition in which water droplet density decreases 
with height.  Seeing-conditions rapidly improve with height and conversely rapidly deteriorate as an 
aircraft descends.  In extreme cases during the early formation of shallow ground fog, it is possible from 
the cockpit of a large aircraft (B-747) to see the control tower and tails of other airplanes but not to see 
the runway or taxiway at all.  Shallow ground fog is usually encountered when radiation fog begins to 
form as the surface cools following sunset.  If appropriate conditions exist for an extended period, shallow 
ground fog will usually evolve into homogeneous or mature fog. 

F. Fog structures and other weather conditions have a major effect on seeing-conditions.  The wide 
variation in weather conditions that routinely occur do not permit the use of “hard and fast” rules to 
determine the precise seeing-conditions that will be encountered during any particular operation.  
Variations in weather conditions are the primary reasons why the decision that must be made at DA(H) or 
MDA/MAP is not a decision to land but is a decision either to continue the approach using external visual 
references or to go-around.  Instrument procedure design criteria and operational procedures allow for 
these limitations; therefore safe alternatives are provided if adequate visual references cannot be 
established upon arrival at a decision point or maintained after descending below that point. 

61. VISUAL AIDS AND RUNWAY ENVIRONMENT.  A primary factor in the identification of 
objects, such as landing surfaces, depends on a pilot’s ability to see contrasts between the object and the 
surrounding background.  The ability to see and recognize contrasts in the brightness or color of an object 
is much greater than the ability to determine the actual level of illumination of an object.  For example, a 
100-watt light bulb seems to be much brighter at night than during daylight conditions even though the 
actual level of illumination is the same.  The contrast between a 100-watt light and a dark night 
background is much greater than it is in a daylight background.  The presence of airborne Particles or 
water droplets causes the available light to diffuse or scatter.  This scattering effect raises the overall 
illumination of the background that, in turn, reduces the level of contrast between an object and its 
background.  This is the primary reason why seeing-conditions decrease when landing into the sun on a 
hazy or foggy day or when the landing lights of an aircraft are turned on in snow or fog conditions.  
Reduced levels of contrast increase the difficulty of identifying objects such as snow covered runways or 
runways located in heavily lighted urban areas.  As a result, contrast levels must be increased to provide 
the seeing-conditions necessary for the safe conduct of operations with reduced operating minima.  
Seeing-conditions can be improved by using visual aids and by enhancing the level of contrast within the 
runway environment.  For example, the difference in the level of contrast between a landing or takeoff 
surface and the surrounding area can be improved through good airport maintenance practices.  Such 
practices as planting and maintaining grass around a runway and between a runway and a taxiway, and 
plowing snow-covered runways, improve levels of contrast.  The most effective way to improve the 
contrast of a landing or takeoff surface, however, is to use visual aids because they are effective in a 
variety of weather conditions.  Visual aids such as approach lights, runway lights, and runway markings 
significantly improve the contrast between a landing or takeoff surface and the immediate surrounding 
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area.  The improved contrast provided by approach and runway lighting significantly improves seeing-
conditions in both night and daylight operations.  Approach lighting and runway lighting are essential 
elements of all landing operations conducted in weather conditions below RVR 4000 and all takeoff 
operations below RVR 1600. 

62. EFFECTS OF AIRCRAFT/COCKPIT DESIGN ON SEEING-CONDITIONS. 

A. The overall design of an aircraft and the design of a cockpit significantly affect seeing-conditions 
during the latter stage of an approach and landing and during the initial stage of a takeoff.  Seeing-
conditions are affected by geometric factors related to the design of an aircraft’s structure and by 
aerodynamic factors related to an aircraft’s pitch axis.  The visual segment used in these illustrations 
represents that portion of the approach light and landing surface visible to the pilot when looking over the 
nose of the aircraft from the proper sitting position (eye reference position).  When analyzing these 
illustrations, it is important to note the following: 

• The radio (radar) altimeter is calibrated to read the height of the landing gear above the 
terrain (when in the landing configuration). 

• The glidepath antenna tracks down the centerline of the glideslope when the instruments in 
the cockpit indicate the aircraft is on glidepath. 

• The pilot’s eyes are always higher than what is indicated on the radio (radar) altimeter. 

• The pilot’s eyes are above the electronic glideslope in most aircraft. 

B. Aircraft and Cockpit Physical Design.  The significant factors related to the physical design of an 
aircraft and cockpit combination that affect seeing-conditions most, are as follows: 

• Distance along the longitudinal axis from directly above the main landing gear to directly 
beneath the pilot’s eyes 

• Vertical distance from the pilot’s eyes to a position abeam the main landing gear 

• Distance along the longitudinal axis from directly beneath the glideslope antenna to directly 
beneath the pilot’s eyes 

• Vertical distance from the glideslope antenna to abeam the pilot’s eyes 

• Cockpit cutoff angle. 

C. The Cockpit Cutoff Angle.  The cockpit cutoff (CCO) angle is the angle, measured downward, 
from the longitudinal axis of the aircraft (zero pitch reference) to the lowest (most depressed) angle that 
can be seen over the aircraft’s nose from the proper sitting position (eye reference position).  The CCO 
angle in most transport category aircraft is between 15 and 25 degrees.  Although many VFR helicopters 
have an excellent CCO angle, most IFR helicopters have CCO angles equivalent to transport category 
aircraft. 

D. Aircraft Aerodynamic Design.  The significant factors associated with the aerodynamic design of 
an aircraft, that affect seeing-conditions, are related to pitch attitudes.  The pitch attitudes necessary for 
final approach, flare (deceleration for rotorcraft), and landing (air taxiing for rotorcraft), have a major 
affect on seeing-conditions.  This is because a “nose up” attitude reduces the downward viewing angle 
relative to the horizon, that reduces seeing-conditions.  For example, an aircraft with an excellent CCO 
angle of 21 degrees and a high final approach pitch attitude of 8 degrees would have a seeing condition 
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comparable to a similar size aircraft having a poor CCO angle of 13 degrees and a 0 degree pitch attitude.  
Since the pitch attitude on final approach varies with approach speed, aircraft configuration, and gross 
weight, the seeing-conditions change as these operational factors change.  The aircraft’s flare 
characteristics (deceleration for rotorcraft) can also have a significant effect on the seeing-conditions 
during landing.  The seeing-conditions during flare decrease if any positive pitch change is required.  In 
helicopters, the most severe degradation to the seeing-conditions occurs during deceleration to air taxi or 
hover.  Often, the deceleration rate in a helicopter must be limited to maintain adequate seeing-conditions.  
For example, when a typical IFR helicopter with an 18 degree CCO angle and a 0 degree final approach 
attitude approaches an 18 degree pitch attitude during a maximum effort deceleration, the pilot will lose 
sight of the landing surface.  At an 18 degree pitch attitude with an 18 degree CCO angle, the lowest 
downward viewing angle would be parallel with the horizon.  Therefore, a deceleration pitch attitude 
must be maintained significantly below 18 degrees to maintain adequate visual references with the 
landing surface.  A similar situation is encountered in turbojet airplanes during takeoff rotation and initial 
climb when external visual references can be lost. 

63. EYE REFERENCE POSITION.  Eye reference position is a critical factor in achieving optimum 
seeing-conditions.  A pilot’s seat must be individually adjusted so that the pilot’s eyes are located at an 
optimum eye reference position.  When seated in this position, a pilot should be able to take advantage of 
the full CCO angle, maintain reference with the necessary flight instruments, and operate all necessary 
controls.  Many aircraft have special devices that indicate proper seat adjustment.  Improper seat 
adjustment, especially in CAT II and III operations, can prevent the pilot from acquiring adequate 
external visual reference upon arrival at DA(H) or MDA/MAP.  The seating position commonly used for 
enroute operations in many aircraft is too low and too far aft for the pilot to achieve optimum seeing-
conditions during approach and landing operations.  This lower and further aft seating position results in a 
reduction of the CCO angle which degrades the seeing-conditions by reducing the segment of the 
approach and landing surface visible over the aircraft’s nose.  A pilot maintaining this undesirable seating 
position during approach and landing may tend to compensate for the reduced CCO angle, and its effects, 
by leaning forward in an attempt to acquire the necessary external visual references.  A consequence of 
this practice is a tendency to unintentionally reduce the pitch attitude.  Since seeing-conditions improve as 
the nose is lowered, this tendency to reduce pitch attitude can contribute to the tendency to “duck under,” 
which has resulted in landings short of the runway. 

64. THRESHOLD CROSSING HEIGHT (TCH) CONCEPT.  Many complex technical factors must 
be considered during the installation of ILS and MLS equipment to support approach and landing 
operations at any particular runway.  The signals in space radiated by the facility must meet required 
flight inspection requirements (accuracy and course structure) for the particular category of operation to 
be supported.  Design of ground support systems must be such that there is an extremely small probability 
of losing electronic guidance during actual operations (continuity of service).  The design must also 
provide for an extremely high probability of providing continuously reliable electronic guidance 
(integrity).  The ILS or MLS accuracy and course structure, continuity of service, and integrity must meet 
established standards for the category of operation authorized at that facility.  Another critical factor in 
installing and siting these systems is the TCH.  The following discussion addresses significant factors that 
must be considered when establishing acceptable TCHs. 

A. Aircraft Glideslope / Elevation Antenna Location.  The glideslope/elevation receiver of the 
aircraft detects vertical movement (displacement) of the glideslope/elevation antenna in relation to the 
centerline of an electronic glideslope /elevation radiated from a ground facility.  As a result, the location 
of the glideslope / elevation antenna on the aircraft directly relates to terrain and obstacle clearance during 
the final stages of an approach and landing.  The physical dimensions and aerodynamic characteristics of 
the aircraft (especially pitch attitude) are important factors in the determination of the proper location of a 
glideslope reception antenna.  In conventional aircraft, the glideslope / elevation antenna is located above 
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the height of the main landing gear.  Since an aircraft is maneuvered so that its antenna tracks the 
centerline of the electronic glidepath, the main landing gear will track below the glidepath.  For example, 
if the antenna of an aircraft is located 40 feet above the landing gear and the electronic glidepath crosses 
30 feet above the runway threshold, the main landing gear will touchdown short of the runway since the 
antenna, not the landing gear, flies the glidepath.  This example illustrates the important relationship 
between the aircraft antenna location and the electronic glidepath TCH.  This situation can be resolved by 
siting the ILS or MLS to achieve a specified TCH and by requiring proper location of the 
glideslope/elevation antenna on the aircraft.  Similar problems are encountered when using visual vertical 
guidance systems such as VASI or PAPI, since the pilot’s eyes track the visual glidepath and the gear 
follows a lower path.  The need to maintain certain landing gear crossing heights at the threshold 
establishes the minimum safe TCH for a particular aircraft.  The current (1989) minimum TCH 
requirements are based on the DC-10 that has, in landing configuration, the greatest vertical displacement 
between the antenna location and the landing gear. 

B. Barometric VNAV TCHs.  The most significant factor in determining the threshold wheel crossing 
height for aircraft using Barometric VNAV for vertical guidance during the Final Approach Segment is 
the vertical distance between the static ports and the bottom of the main landing gear, with the aircraft is 
in its normal approach attitude.  The minimum and maximum acceptable TCHs for these aircraft are 
determined in a manner similar to ILS/MLS equipped aircraft using the static ports and the main landing 
gear height, instead of the glideslope/elevation antenna to landing gear height. 

C. Acceptable TCHs.  Siting ILS or MLS equipment to achieve a particular TCH can be a complex 
task.  Operational experience with siting these systems has shown a need to establish a range of 
acceptable TCHs.  The types of aircraft likely to use a particular facility must be considered.  Another 
consideration in establishing the range of acceptable TCHs is the pilot’s ability to detect (by external 
visual references) deviations from the proper glidepath and to make the necessary flightpath adjustments 
for adequate landing gear clearance at the threshold.  Proper TCHs in CAT II and especially CAT III 
operations are more critical because of the limited visual cues available and the use of automatic landing 
systems.  The TCH siting criteria for facilities used in the U.S. NAS are established in Order 8260.34, 
“Glideslope Threshold Crossing Height Requirements”. 

D. Minimum and Maximum Acceptable TCHs in the U.S.  The minimum acceptable TCH at a 
particular runway is determined by the most “TCH critical” aircraft likely to be used at that facility.  The 
maximum acceptable TCH also depends upon the types of aircraft likely to be used at the facility.  The 
instrument approach and landing system must be sited so that all aircraft have a high probability of a safe 
touchdown (deceleration to air taxi or hover for rotorcraft) in the touchdown zone.  Landing performance 
is based on the assumption that touchdown will occur in the touchdown zone.  Very high TCHs will not 
permit some aircraft to safely touchdown within the touchdown zone, therefore maximum acceptable 
TCHs must also be established. 

E. TCHs at Foreign Airports.  Glideslope TCHs at foreign airports may not be equivalent to U.S. 
criteria.  It is important for pilots and operators using foreign airports to understand the significance of 
TCH and to know the minimum TCHs that can be safely used by their aircraft.  Operations should not be 
conducted to runways with TCHs below minimum acceptable TCHs for any particular aircraft, unless 
special limitations are placed on the conduct of the operation.  These special limitations must be such that 
a pilot can safely and consistently touchdown within the touchdown zone and safely complete the rollout 
on the available runway length. 

65. VISUAL ILLUSIONS.  Human perceptual limitations can cause visual illusions during all-weather 
terminal area operations.  Generally, visual illusions are due to limitations in a pilot’s ability to accurately 
perceive the three-dimensional position of the aircraft, its velocity, and/or its acceleration in relation to a 
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takeoff or landing surface.  These illusions usually become more prevalent as seeing-conditions 
deteriorate.  The following is a discussion on the significance of some visual illusions that can occur 
during approach and landing operations. 

A. Vertical Height and Flightpath Illusions.  The ability to visually perceive vertical height and 
vertical flightpath in relation to a surface depends upon many factors.  These factors include the size and 
orientation of a surface in relation to its background (level, tilted up/down, or tilted left/right) and the 
number of discrete visual feature available.  An example of a vertical position illusion caused by the size 
of a landing surface is when a pilot perceives that the aircraft is lower than it actually is when landing on 
a wider than normal runway or on a large, smooth water surface.  This illusion can occur even in excellent 
seeing-conditions and often results in “flaring high.” Conversely, an illusion of “being too high” can 
occur during a landing on very narrow surfaces.  The distance from a particular surface is also difficult to 
determine visually, unless numerous visual features are available within a pilot’s near field vision.  The 
absence of features in the near field vision such as in the situation commonly referred to as a “black hole” 
can create an illusion of being “too high.” This illusion is caused by the absence of discrete features in a 
pilot’s near field vision resulting in the incorrect perception that the distance to the landing surface is 
closer than it actually is during an approach.  This illusion can cause a pilot to believe the aircraft is too 
high.  The pilot’s response to this illusion can be to fly the aircraft below the desired approach path.  As 
weather conditions deteriorate, the reduction in external visual cues in the near field vision can have 
similar effects.  Visual determination of vertical flightpath is strongly influenced by the orientation of the 
plane of the landing surface and/or the orientation of its surrounding background.  For example, an 
upward sloping runway or background can create an illusion that a 3 degree vertical flightpath is too steep 
since a 2 degree upslope can make a 3 degree flightpath look like 5 degrees.  The pilot’s ability to 
accurately perceive vertical height and flightpath rapidly degrades as seeing-conditions deteriorate.  This 
degraded ability is caused by reductions in the number of visual features available in a pilot’s near field 
vision.  For CAT I operations with minima below 3/4 statute mile, it is necessary to establish certain 
criteria to negate the adverse effects of vertical height and flightpath illusions.  Some of these criteria are 
as follows: 

• Maximum acceptable runway gradients 

• Maximum acceptable gradients (up or down) for the approach lights 

• The installation of approach and in-runway lights and runway markings to more clearly 
define the plane of the landing surface. 

B.  Lateral Position and Flightpath Illusions.  The ability to perceive accurately lateral position and 
lateral rates of movement in relationship to the orientation of the landing or takeoff surface depends upon 
the number of discrete visual features in a pilot’s far field vision.  With sufficient visual cues in the far 
field vision, a pilot can readily orient the aircraft’s lateral position, direction, and rate of movement, with 
respect to the orientation of the surface.  Lateral position errors can also be readily detected by visual 
features in a pilot’s near field vision.  In fact, deteriorating seeing-conditions can enhance a pilot’s ability 
to perceive the aircraft’s lateral position with respect to the takeoff or landing surface by restricting the 
pilot’s vision to near field vision.  The pilot’s ability to perceive the aircraft’s directional orientation in 
relation to the runway is significantly degraded, however, when there is a deterioration or loss of visual 
features in the pilot’s far field vision.  This deterioration in directional cues increases the difficulty of 
manually maintaining directional control or manually establishing the drift correction necessary for 
tracking runway centerline.  If the pilot’s primary visual task is to assess the performance of an automatic 
flight control system, near field visual features permit the detection of an abnormal autopilot tracking 
performance sooner, because of the enhanced ability to perceive lateral displacement and rates of change 
in lateral position.  During manual takeoffs and landings, however, this lateral illusion can, in certain 
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circumstances, adversely affect the pilot’s ability to control the aircraft.  This illusion exaggerates lateral 
position errors and/or the rate of displacement from runway centerline.  As a result, a pilot may tend to 
overcompensate (overcorrect) when making heading changes and get into a “pilot induced oscillation.” 
Pilot induced oscillations can lead to loss of directional control and possible departure from the runway.  
Criteria that have been established to negate the effects of lateral illusions include the following: 

• Installation of approach and in-runway lights to more clearly define the orientation (direction) 
of the landing surface 

• Use of automatic flight control systems (autoland) or special flight instruments (such as 
heads-up display) 

• Special flightcrew training and qualification requirements. 

C. Other Illusions.  Poor seeing-conditions, especially in patchy or variable weather conditions can 
create illusions that affect a pilot’s ability to accurately perceive aircraft attitude and/or groundspeed.  
Visual roll (bank) cues are usually available during the latter stages of approach and landing (even in 
most CAT III operations).  In very poor seeing-conditions, however, a subtle deterioration in visual roll 
cues can occur that can affect a pilot’s ability to quickly recognize an unacceptable touchdown roll 
attitude (bank angle).  This illusion, that the visual roll cues are better than they actually are, can result in 
the wingtip or flap track contacting the runway.  Pitch attitude illusions can occur during operations 
conducted in patchy or variable weather conditions.  Most pilots have learned through experience that the 
visual scene expands as an aircraft descends and that it contracts when the aircraft pitch attitude increases.  
As a result, a descent into rapidly deteriorating seeing-conditions, during the final phases on an approach 
and landing, can create a “pitch up” or “leveling off” illusion.  Conversely, a descent into rapidly 
improving seeing-conditions such as “breaking out” in a mature fog condition can create a pitch down or 
rapid descent illusion.  The ability to correctly perceive groundspeed can also be significantly degraded 
by deteriorated visual cues, especially during operations in CAT III weather conditions.  Unsafe taxi 
speeds can result in CAT IIIb taxi operations, unless special equipment (such as INS groundspeed) or 
special procedures are used. 

NOTE: Human perceptual limitations and the resulting visual illusions are prime 
reasons for establishing specific requirements as prerequisites for conducting various 
categories of all-weather terminal area operations.  Some of these specific requirements 
include the establishment of operating minima, special operating procedures, special 
flightcrew training and qualification, and special airborne and ground-based equipment.  
Operations not in compliance with these specific requirements are unsafe. 

66. STABILIZED APPROACH CONCEPT.  In instrument weather conditions, a pilot must 
continuously assess instrument information throughout an approach to properly maneuver the aircraft (or 
monitor autopilot performance) and to decide on the proper course of action at the decision point (DA(H) 
or MDA/MAP).  Significant speed and configuration changes during an approach can seriously 
complicate tasks associated with aircraft control, increase the difficulty of properly evaluating an 
approach as it progresses, and complicate the decision of the proper action to take at the decision point.  
The handling and engine response characteristics of most turbojet aircraft further complicate pilot tasks 
during approach and landing operations.  A pilot must begin formulating a decision concerning the 
probable success of an approach before reaching the decision point.  The pilot’s decision making process 
requires the pilot to be able to determine displacements from the course or glidepath centerline, to 
mentally project the aircraft’s three-dimensional flightpath by referring to flight instruments, and to then 
apply control inputs as necessary to achieve and maintain the desired approach path.  This process is 
simplified by maintaining a stable approach speed, descent rate, vertical flightpath, and configuration 
during the final stages of an approach.  Maintaining a stable speed, descent rate, vertical flight paths, and 
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configuration is a procedure commonly referred to as the stabilized approach concept.  Operational 
experience has shown that the stabilized approach concept is essential for safe operations with turbojet 
aircraft, and it is strongly recommended for all other aircraft.  Configuration changes at low altitude 
should be limited to those changes that can be easily accommodated without adversely affecting pilot 
workload.  A stabilized approach for turbojet aircraft means that the aircraft must be in an approved 
landing configuration (including a circling configuration, if appropriate), must maintain the proper 
approach speed with the engines spooled up, and must be established on the proper flightpath before 
descending below the minimum “stabilized approach height” specified for the type of operation being 
conducted.  These conditions must be maintained throughout the rest of the approach for it to be 
considered a stabilized approach.  Operators of turbojet aircraft must establish and use procedures, that 
result in stabilized approaches.  Pilots operating propeller driven aircraft should also maintain a stable 
speed and flightpath on final approach.  A stabilized approach must be established before descending 
below the following minimum stabilized approach heights: 

• 500 feet above the airport elevation during VFR or visual approaches and during straight-in 
instrument approaches in VFR weather conditions 

• MDA or 500 feet above airport elevation, whichever is lower, if a circling maneuver is to be 
conducted after completing an instrument approach 

• 1000 feet above the airport or touchdown zone elevation during any straight-in instrument 
approach in instrument flight conditions 

• 1000 feet above the airport during contact approaches. 

NOTE: Principal inspectors shall not approve an operator’s procedure unless the 
stabilized approach concept is used for all turbojet aircraft operations.  It is 
recommended for all propeller driven aircraft and rotorcraft in IFR weather conditions. 

67. CONTINUOUS DESCENT FINAL APPROACH (CDFA) CONCEPT. A CDFA is a specific 
method of flying the final approach segment of a non-precision instrument approach procedure.  The 
application of this method complements the stabilized approach concept because the stabilized approach 
requirements and minimum stabilized approach heights are more easily obtained if CDFA methods are 
employed throughout the final approach.  The visibility minima published under criteria harmonized 
between the FAA and  JAA  are based on the use of the CDFA technique. 

A. The CDFA technique requires that a continuous descent be maintained, without level-off, from an 
altitude at or above the final approach fix altitude to a point approximately 50 feet above the landing 
runway threshold, or to the point where the flare maneuver should begin for the type of aircraft flown. 
The descent is calculated and flown to pass at or above the minimum altitude at any step-down fixes.  

B. Appropriate use of the CDFA technique requires the pilot to maintain a continuous descent (no 
level-off) on a vertical path(s) that will comply with altitude restrictions at any step-down fixes and 
require little or no adjustment as the pilot transitions from instrument to visual references.  A suitable 
vertical path(s) may be established by flying published descent angle(s) (designed to extend from at or 
above the FAF altitude to the desired threshold crossing height) that observe applicable altitude 
restrictions.  The descent angle used to maintain the vertical path during the final portion of the CDFA 
must be constant from at least 1000 feet above the airport or touchdown zone in accordance with 
stabilized approach requirements.  Descent angles may be published using distance-height or altitude-time 
crosschecks (for applicable ground speeds).  CDFA use is restricted to published descent angles to avoid 
errors with real-time in-flight calculation.  Pilots can maintain an appropriate descent on these vertical 
paths using one of the following methods: 
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(1) vertical guidance from onboard baro-VNAV systems using coded navigation data from an 
approved database 

(2) distance-height crosschecks using published references based on DME intervals or RNAV 
distances from threshold 

(3) altitude-time crosschecks using applicable ground speeds (two-pilot operation required). 

C. If the required visual references have not been acquired when the aircraft is approaching the 
MDA, the vertical (climbing) portion of the missed approach is initiated at an altitude above the MDA 
sufficient to prevent descent through the MDA unless the operator is authorized to use the MDA as a DA.  
At no time is the aircraft flown in level flight at or near the MDA.  Any turns on the missed approach 
must not begin until the aircraft reaches the missed approach point.  If the aircraft reaches the missed 
approach point before descending to the MDA, the missed approach must be initiated at the missed 
approach point. 

D. It is important to emphasize that the CDFA technique only allows two options for the crew as 
they approach the MDA: 1) continue the descent to land with required visual references in sight; or 2) 
execute a missed approach as described above.  There is no level flight segment after reaching the MDA. 

E. The use of the CDFA technique is consistent with stabilized approach requirements because the 
stabilized approach requirements and minimum stabilized approach heights remain the same.  Pilots 
employing the CDFA technique, may adjust the descent angle during the initial portion of the descent, as 
necessary, but need to observe stabilized approach requirements no later than the minimum stabilized 
approach heights appropriate for meteorological conditions (IMC or VMC). The CDFA concept 
complements the stabilized approach concept because the stabilized approach requirements and minimum 
stabilized approach heights are more easily obtained if CDFA methods are employed throughout the final 
approach. 

F. Application of the CDFA concept is the basis for the visibility minima published under criteria 
harmonized between the FAA and JAA.  If  nonprecision approach procedures are not flown using the 
CDFA concept, OpSpec C053 requires operators of Category A and B aircraft to add 1/8 SM to the 
published visibility and operators of Category C and D aircraft to add ¼ SM to the published visibility of 
applicable approach procedures.  This additional visibility is required to allow pilots to acquire 
appropriate visual references from level flight at the MDA and transition to a visual descent for a landing 
in the touchdown zone. 

G.. The following is a list of statements that describe what CDFA is and is not: 

• CDFA techniques are applicable to nonprecision approach procedures (published MDA) because 
the FAA-JAA harmonized visibility requires application of CDFA.  The CDFA concept is 
incorporated into precision and APV approach procedures by design 

• CDFA and stabilized approach concepts are not the same, but CDFA techniques are consistent 
with the stabilized approach concept and safety initiatives to reduce CFIT 

• CDFA techniques are not appropriate for circling approaches 

• CDFA techniques may not be appropriate for nonprecision approach procedures where a 
combination of final approach course offset and one or more environmental factors (crosswinds, 
icing, ceiling at or near MDA, etc.) may make an expeditious descent to a level-off at the MDA 
desirable to minimize icing exposure or attain runway alignment sooner. 
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68. AIR TRAFFIC CONTROL CONCEPTS.  Air traffic control services are important elements of 
operations in instrument weather conditions.  These services are essential for the safe conduct of CAT II 
or CAT III operations.  The requirement for ATC to provide certain services to flightcrews becomes more 
critical as seeing-conditions deteriorate.  In such conditions, a higher degree of reliance must be placed on 
both the guidance provided by the electronic and visual aids, and by the necessary ATC services that 
ensure those aids provide reliable guidance.  In poor seeing-conditions, controllers and pilots cannot see 
other traffic in the terminal area and increased reliance must also be placed on ATC information and 
collision prevention services.  The objectives of air traffic control services in all-weather terminal area 
operations are as follows: 

• Preventing collisions between aircraft 

• Preventing collisions between aircraft and obstacles during operations on maneuvering areas 
of the airport 

• Expediting and maintaining an Orderly flow of traffic 

• Providing necessary protection to the runway safety areas, obstacle critical areas, and 
ILS/MLS critical areas 

• Providing advice and information necessary for safe and efficient operations 

• Providing notification and assistance during crash, fire, and rescue operations 

A. Prevention of Collisions.  Seeing-conditions associated with most CAT I operations permit pilots 
to see and avoid other traffic and obstacles during ground movement and during the final stages of 
landing.  Under the same seeing-conditions, however, air traffic controllers may not be able to visually 
identify the aircraft or obstacles.  In many CAT I situations and during CAT II and CAT III operations, 
neither controllers nor pilots will be able to see all traffic or obstacles that could affect safe operations.  
Therefore, it is essential during these conditions to use a system and/or procedures, that effectively 
ensures the separation of an aircraft from other aircraft and an aircraft from vehicles and obstacles.  The 
systems and procedures used to satisfy these objectives must be tailored to accommodate the unique 
environment of each airport.  The overall system used usually incorporates the following general 
principles: 

• Control procedures, that ensure that the runway is kept free of other aircraft and obstructions 
while an aircraft is landing or taking off on that runway 

• Use of procedures, visual aids, and/or systems (such as surface movement radar (ASDE) to 
facilitate ground movement) 

• Training for ground personnel 

• Procedures to deny access to nonessential personnel and vehicles in aircraft movement areas 

• The requirement for vehicles in movement areas to maintain radio contact with ATC 

• Procedures to notify persons operating within movement areas when the restrictions change 
due to varying weather conditions. 

B. Maintaining an Orderly Flow of Air Traffic.  It is preferable that ATC arrange the traffic flow so 
that aircraft equipped for CAT II and CAT III operations are not unnecessarily delayed by aircraft not 
equipped for those operations.  ATC may need to provide additional longitudinal separation between 
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successive landing aircraft since poorer seeing-conditions increase the difficulty of ground movement.  In 
these situations pilots require more time to exit the runway and its associated runway safety areas, 
obstacle-free zones, and ILS/MLS critical areas.  During weather conditions requiring approaches with 
vertical guidance, adjustments in traffic flow must be made to establish an aircraft on a proper course for 
interception of the final approach course (maximum of 45 degrees offset) before glidepath interception.  
In these conditions, speed restrictions must be removed in enough time for the pilot to begin a stabilized 
approach before descending below 1000 feet AGL. 

C. Runway Safety Area, Obstacle-Free Zone, and ILS/MLS Critical Area Protection.  Seeing-
conditions encountered during AWTA operations may prohibit a pilot from seeing and avoiding all 
obstacles.  As a result, the pilot must rely on the ground based electronic guidance, ATC control 
equipment, and ATC procedures and techniques to avoid obstacles.  These procedures and equipment 
must ensure that other aircraft and/or vehicles are not within the runway safety areas, obstacle-free zones, 
and the ILS or MLS critical areas when an aircraft is in the final stages of an approach and landing or 
when taking off on that runway.  Runway safety areas and obstacle-free zones must be controlled to 
ensure that obstacle protection is provided during takeoff, approach, and landing, and during a missed 
approach from low altitudes.  ILS or MLS critical areas must be controlled to ensure that electronic 
guidance signal integrity is maintained.  Aircraft and/or vehicles within these critical areas can cause 
significant disturbances to electronic guidance signals.  ILS or MLS signals can also be disturbed by 
reflections caused by aircraft overflying an ILS or MLS antenna or flying through the on course signal 
between an ILS or MLS antenna and a landing aircraft.  Aircraft and/or vehicles can also adversely affect 
glidepath signals if they are in close proximity to a glideslope or elevation antenna.  In CAT II and 
particularly CAT III operations, additional longitudinal separation between landing aircraft may be 
required to allow an aircraft to complete the landing and to taxi clear of the critical areas or zones before 
the next aircraft enters a critical phase of an approach. 

D. Advice and Information.  During instrument flight operations, in the terminal area, it is essential 
for pilots and operators to have accurate information concerning weather conditions, runway surface 
conditions, and the status of necessary facilities and services.  The types of advice and information needed 
to conduct instrument flight operations in terminal areas include the following: 

• Reports of weather conditions (such as altimeter settings, visibility, RVR, winds, and cloud 
heights) 

• Operational status of navigation facilities 

• The degree of protection provided to ILS or MLS critical areas, obstacle-free zones, and 
runway safety areas 

• Factors that could significantly affect ground movement and control of ground movement 

• Reports on runway surface conditions (such as wet, snow covered, icy) and braking action 
reports, if appropriate 

• NOTAMs that could affect operations. 

E. Crash, Fire, and Rescue.  Poor seeing-conditions increase the difficulty of identifying, locating, 
and responding to aircraft requiring crash, fire, and rescue (CFR) services.  As seeing-conditions 
deteriorate, the role of ATC in notifying CFR facilities and assisting CFR efforts increases in 
significance.  Procedures, systems, and techniques must be used to ensure that aircraft requiring 
assistance can be quickly identified and located and CFR services can be dispatched and provided 
expeditiously. 
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69. AIRPORT FACILITIES AND SERVICES.  The varied seeing-conditions encountered in AWTA 
operations require pilots to rely heavily on visual aids, electronic guidance from ground based facilities, 
and other facilities and services provided by the airport.  Therefore, basic VFR airport facilities and 
services must be enhanced before safe operations can be conducted in instrument flight conditions.  
Runways and taxiways must meet more stringent criteria with respect to width, length, marking, and 
lighting.  Instrument approach aids and instrument approach procedures are required.  Visual aids are 
needed to assist a flightcrew during transition from instrument to visual flight and during ground 
movement.  Meteorological observation and measurement equipment must be available to provide real-
time information on weather conditions.  Equipment and procedures must be established to provide 
aeronautical information on runway surface conditions and the status of airport facilities and services.   

A.  Enhancements to basic VFR airport facilities and services necessary to support instrument flight 
operations include the following general factors: 

• Physical characteristics of the runway environment, including approach, departure, and 
prethreshold terrain characteristics 

• Obstacles and the obstacle limitation assessment surfaces 

• Visual aids 

• Electronic aids 

• Secondary (standby) power supplies. 

B. Physical Characteristics.  Physical characteristics of a runway environment become increasingly 
important as seeing-conditions deteriorate.  Excessive runway or approach light gradients can create 
undesirable visual illusions and can cause hard or long landings.  Longer runway lengths are necessary for 
reasons such as the tendency to land further down the runway because of visual illusions and the 
increased difficulty in controlling the aircraft’s flightpath.  The topography in the approach and 
prethreshold areas should be regular and preferably level to ensure proper operation of radio (radar) 
altimeters, flight director systems, and automatic landing systems.  The operation of automatic landing 
systems and other systems that provide flight guidance during flare and landing (such as HUD) is 
dependent on input from radio altimeters.  As a result, the flare profile, touchdown sink rate, and 
touchdown point can be adversely affected by the profile of the prethreshold terrain.  Where the 
prethreshold terrain for a particular runway could affect safe operations (examples include SEA 16R, 
CVG 36, MSP 29L, and PIT 10L), an in-flight demonstration must be made to determine that the flight 
control system of a particular aircraft is not adversely affected by the prethreshold terrain profile.  
Additionally, the prethreshold terrain at certain runways (examples include, SEA 16R, CVG 36, MSP 
29L, and PIT 10L) may not permit a radio altimeter to be used to define DH for CAT II or AH/DH for 
CAT III operations for certain aircraft.  In certain situations, an inner marker (IM) can be used to define 
the CAT II DH or the CAT III AH. 

C. Obstacles and Obstacle Limitation Assessment Surfaces.  Degraded seeing-conditions decrease a 
pilot’s ability to see and avoid obstacles.  Therefore, it is essential that obstacle protection is provided 
along the approach paths, missed approach and departure flight paths, and in areas on or near runways 
used for takeoffs and landings.  Obstacle protection criteria for different categories of operations and the 
various phases of an approach, landing, missed approach, takeoff, and departure are specified in U.S. 
TERPS, ICAO PANS-OPS, and applicable ACs.  In certain situations, obstacles may prevent the conduct 
of CAT II or CAT III operations.  In other situations, higher than normal minima for CAT I or CAT II 
operations may be required to provide necessary seeing-conditions to see and avoid controlling obstacles.  
During operations using approaches with vertical guidance, it is essential to provide obstacle protection in 
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runway safety areas and obstacle-free zones.  A runway safety area is an area adjacent to the runway that 
must be free from fixed or mobile “nonfrangible” obstructions.  Runway safety areas reduce the potential 
for catastrophic accidents if portions of the aircraft structure (such as a wingtip) extend beyond the 
runway edge, or if an aircraft deParts the runway during a landing or takeoff roll.  An obstacle-free zone 
is a three-dimensional area including portions of the landing surface, that provides obstacle clearance 
during landings or during rejected landings, including missed approaches after touchdown.  The only 
fixed obstructions permitted in runway safety areas or obstacle-free zones are frangible objects or 
obstructions that are fixed by their functional purpose.  “Fixed by their functional purpose” means that the 
installation of the object in those areas is essential to the safe conduct of operations on the runway; there 
are no alternative locations (examples include such objects as runway lights, glideslope/elevation 
antennas, and RVR reporting systems).  Mobile obstructions (such as aircraft and/or vehicles) are not 
permitted within runway safety areas or obstacle-free zones while aircraft are using the runway.  Aircraft, 
vehicles, and other objects that could disturb ILS or MLS electronic guidance are not permitted in ILS or 
MLS critical areas when other aircraft are critically dependent on this type of guidance.  Since protection 
of these areas or zones is critical to safe operations (particularly during degraded seeing-conditions), 
visual aids (such as signs, markings, or lighting) must be provided for identifying the boundaries of these 
areas to pilots and operators of other vehicular traffic.  ATC procedures and ground movement 
restrictions must be provided to ensure that these areas are protected. 

D. Visual Aids.  Visual aids are essential for most AWTA operations.  Visual aids are also important 
for the safe and expeditious guidance and control of taxiing aircraft.  These aids include signs, markings, 
and lights, that identify holding points or indicate directions, and the marking or lighting of the taxiway 
centerline and edges.  The conspicuousness of runway and taxiway markings deteriorates rapidly, 
especially at busy airports.  These markings must be frequently inspected and maintained, particularly for 
CAT II or CAT III operations.  All lighting systems should be monitored by ATC so that timely 
information on system failures or malfunctions can be provided to pilots.  Regular visual inspections of 
all sections of the lighting systems are normally used to determine the status of individual lights.  
Therefore, it is usually only necessary for ATC to remotely monitor lighting circuits to determine whether 
the proper amount of power is being demanded by, and delivered to, the lighting systems.  Remote 
monitoring of approach, runway edge, and in-runway lighting is essential during CAT II and CAT III 
operations, unless frequent visual inspections (every 2 hours) or timely pilot reports indicate the lights are 
serviceable for the operations in progress. 

E.  Nonvisual (Electronic) Aids.  Ground based or space based systems that provide electronic 
guidance must provide the quality of guidance (flight inspected course structure), integrity (degree of trust 
that can be placed on the accuracy of the guidance), and continuity of service (protection against loss of 
signal) appropriate to the category of the operation being conducted (CAT I/II/II).  Systems used 
operations using approaches with vertical guidance must provide acceptable flightpath angles and 
acceptable TCHs.  A classification system has been established through ICAO for ground based 
electronic systems used for approaches with vertical guidance.  This classification system reflects the 
ground based system configuration, course quality, integrity, and continuity of service capabilities.  Since 
the electronic aids provide such a critical function, pilots conducting takeoff or landing operations must 
be notified immediately of any changes in system status, or of any malfunctions or failures.  To meet this 
requirement, all facilities associated with ILS or MLS ground equipment must be constantly monitored by 
ATC or other appropriate personnel.  The required levels of reliability, integrity, and continuity of service 
for these facilities are usually provided by automatic electronic monitoring systems, on-line standby 
equipment (backup transmitters), duplication of key functions, and secondary power supplies. 

F. Secondary Power Supplies.  Secondary power sources (standby power supplies) are essential for 
ensuring that visual aids, electronic aids, meteorological reporting systems, and communication facilities 
continue to function, even if the main source of power is interrupted.  Loss of power to these systems 
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becomes more critical as seeing-conditions deteriorate.  Therefore, as conditions change from CAT I to 
CAT II or CAT III, the levels of required redundancy increase, and standby power switchover times 
decrease.  Secondary power supply requirements are established in ICAO annexes 10 and 14 and various 
FAA Orders and ACs. 

FIGURE 2.3.1.  VISUAL SEGMENT VERSUS RADIO ALTITUDE 

HOMOGENEOUS ATMOSPHERE (AIRCRAFT TYPE L-1011 ON A 3 DEGREE 
GLIDEPATH AT 1800 FEET RVR) 

Distance To 
Touchdown 

Pilot’s Eye Height 
(Ft.) 

Ratio Altitude (Ft.) Segment Visible (Ft.)

7633 404 373 0 
6223 331 300 333 
5746 306 275 445 
5269 281 250 558 
4792 256 225 670 
4315 231 200 (DH) 782 
3838 206 175 893 
3361 181 150 1004 
2884 156 125 1115 
2407 131 100 1225 
1930 106 75 1335 
1453 81 50 1444 
968 61 30 1532 
484 44 13 1606 
TD 31 TD 1663 
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FIGURE 2.3.2.  VERTICAL NAVIGATION (VNAV) APPROACH PROCEDURES 
USING DA(H):  OPSPEC C073 

1.  PURPOSE.  This Appendix provides the applicable procedures, operating criteria, and revisions to the 
operator’s operations specifications (OpSpecs), if applicable, to permit additional use of Vertical 
Navigation (VNAV) capability of Flight Management Systems (FMS) for instrument approach.  This 
Appendix defines a new term, “decision altitude” (DA(H)) for the use of VNAV in conducting certain 
instrument procedures.  Additionally criteria and procedures are provided to authorize the use of the 
minimum descent altitude (height) (MDA) as a decision altitude (height) [DA(H)] for certain existing 
instrument approach procedures meeting specified obstacle assessment provisions.  This Appendix is 
applicable to operators conducting operations in accordance with Title 14 Code of Federal Regulations 
(14 CFR) Parts 121, 125, 135, or 129. 

2.  BACKGROUND.  Based on near-term safety benefits of using a continuously defined vertical path to 
the runway, and a long-term goal of simplifying approach training and qualification standards, users have 
indicated their intent to begin additional use of VNAV capability for instrument approaches. 

  A.  FAA supports this safety initiative to use VNAV to fly a defined vertical path during completion 
of existing VOR, NDB, RNAV, GPS, LOC, LOC-BC, LDA and SDF standard instrument approach 
procedures (SIAP).  To the extent practical, this effort is aimed at improving landing safety by eliminating 
the potential vulnerability of 2-dimentional approaches and particularly the use of step-down fixes by 
providing continuous VNAV guidance to the runway.  This both reduces exposure to unstabilized 
approaches leading to inappropriate landing performance and reduces vulnerability to controlled flight 
into terrain (CFIT) accidents. 

  B.  In Order to support timely implementation of these instrument approach and CFIT safety 
objectives, this Appendix also reconciles conflicting or obsolete definitions by recognizing the term 
DA(H).  This term is currently not used within various U.S. criteria and Regulations, however, it is the 
more widely used and internationally accepted terminology.  Thus, to support FAA field office 
authorization of existing and proposed RNAV and VNAV programs, certain definitions and definition 
explanations are provided.  Pending a formal rule change, FAA field offices may now use the new DA(H) 
definition and may apply the information in this Appendix to aid operators in approving those expanded 
VNAV operations. 

3.  APPLICABILITY.  Part 121, 125, 135 or 129 operators who wish to use the approved VNAV 
capability to descend below the DA(H) must comply with the provisions of this Appendix. 

  A.  This guidance applies to operators flying certain existing 14 CFR Part 97 “straight-in” 
procedures using VNAV, or U.S. operators using equivalent procedures acceptable to civil aviation 
authorities within States other than the United States.  The applicable VNAV operations are those that use 
a DA(H) in lieu of an MDA for an existing instrument approach procedure, and which have a defined 
VNAV path with a descent angle, under standard conditions, not less than 2.75 degrees or greater than 
3.77 degrees. 

  B.  Existing or new approach operations using VNAV may be conducted without regard to the 
provisions of this Appendix if VNAV credit for treating an MDA as a DA(H) is not used or if a DA(H) is 
not used.  Operators who have a VNAV approval in accordance with the Aircraft Flight Manual (AFM) or 
other FAA-approvals may descend to the MDA. 

  C.  Existing approved VNAV operations using a DA(H), including special instrument approach 
procedures (e.g., KEGE, PAJN) need not apply the provisions of this bulletin. 
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FIGURE 2.3.2.  (Continued) 

  D.  The following definition of DA(H) applies to VNAV operations conducted in accordance with 
this Appendix.  This definition of DA(H) is consistent with both current U.S. operator usage and ICAO 
international agreements. 

    (1)  Decision Altitude (Height).  A Decision Altitude (Height) is a specified minimum altitude in an 
instrument approach procedure by which a missed approach must be initiated if the required visual 
reference to continue the approach has not been established. 

    (2)  Explanation of use of DA(H).  The "Altitude" value is typically measured by a barometric 
altimeter (relative to mean sea level) and is the determining factor for minima for Category I Instrument 
Approach Procedures.  The "Height" value specified in parenthesis is typically a radio altitude equivalent 
height above the touchdown zone (HAT) used only for advisory reference, and does not necessarily 
reflect actual height above underlying terrain. 

4.  VNAV OPERATING CONCEPT.  The VNAV operating concept is to fly existing approach 
procedures using vertical navigation (VNAV) guidance with a defined vertical path and a specified 
vertical angle that provides a constant rate descent for final approach (see Attachment 3 for sample 
procedures). 

  A.  Eligible procedures include: VOR, VOR/DME, NDB, RNAV, GPS, LOC, LOC-BC, LDA and 
SDF SIAP’s. 

  B.  Using VNAV, the descent is typically flown to a published DA(H) or a published minimum 
descent altitude MDA in a manner similar to flying an instrument landing system (ILS) approach to 
DA(H). 

  C.  When the use of VNAV path guidance is incorporated into the approved training program and a 
VNAV path is used to fly eligible procedures with a DA(H), a slight momentary descent below the 
published DA(H) is considered to be acceptable while arresting the descent during the initiation of a 
missed approach that has been initiated at or above the specified DA(H). 

5.  EQUIPMENT REQUIREMENTS. Aircraft equipment requirements for VNAV Operations using a 
DA(H) are as described below. 

  A.  General Criteria.  The installed FMS navigation equipment with VNAV must be appropriately 
certified in accordance with an FAA TC, STC, or other FAA equivalent approval (FAA acceptance of a 
Foreign aircraft TC or STC approval, or installation in accordance with a service bulletin containing 
approved data by the air carrier).  Evidence of this can be established by one of the following: 

    (1)  Suitable statement in the FAA-Approved AFM. 

      (a)  The operator must show that the aircraft is equipped with an FMS VNAV system certified in 
accordance with AC 20-129, Airworthiness Approval of Vertical Navigation (VNAV) Systems for Use in 
the U.S. NAS and Alaska, or equivalent (e.g., B747-400, B737-300/400/500, MD-11, MD-88). 
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FIGURE 2.3.2.  (Continued) 

      (b)  Some aircraft types have been demonstrated to the FAA to meet criteria for the use of RNP 
for approach.  These aircraft have suitable VNAV capability, and may be identified by a statement in the 
AFM or Flight Manual Supplement referencing the approval for RNP (e.g., TC or STC installation of 
RNP-capable FMS with VNAV).  Examples of aircraft types include B757/767 Pegasus upgrade,  
B747-400 FANS-I, B777-200/300 with RNP, B737-600/700/800 with FMS U10.2, A319/320 with RNP, 
B727 or DC10 with RNP capable FMS installed by STC. 

      (c)  Aircraft with an AFM authorization for RNP-0.3 or less are considered eligible in accordance 
with this Appendix. 

    (2)  Aircraft types not currently showing that the FMS VNAV meets criteria of AC 20-129, by 
documentation in the FAA-approved AFM or an applicable Flight Standards Board (FSB) Report.  
Verification may be requested from the AEG that the applicant’s aircraft and FMS meets the criteria of 
AC 20-129, or equivalent, for VNAV, and that the FMS can safely fly specified VNAV vertical paths 
associated with instrument approach procedures applying a DA(H) rather than an MDA (e.g., B757, 
B767, A320). 

  B.  Maintenance Requirements.  The operator must provide documentation that appropriate 
continuing airworthiness maintenance practices and procedures have been adopted. 

  C.  MEL Requirements.  The operator must review and revise the MEL, as necessary, to address any 
pertinent VNAV or FMS operating requirements. 

6.  OPERATIONAL USE ELIGIBILITY.  Operational use eligibility to use DA(H), either as published or 
in lieu of MDA requires appropriate aircraft, procedures, flightcrew information, training, and 
authorization as follows: 

  A.  Eligible Operators and Aircraft.  The policy and guidance contained in this Appendix are 
applicable to operators conducting operations in accordance with Part 121, 125, 135, or 129, who operate 
aircraft that meet equipment requirements of paragraph 5 above.  The eligible aircraft make, model, and 
series, as well as the equipment model and version must be entered in the appropriate columns in OpSpec 
C073 for this VNAV operations approval. 

  B.  Eligible Instrument Approaches and Procedures. 

    (1)  RNAV IAP’s published with a VNAV DA(H). 

    (2)  Instrument approach procedures eligible for equivalent DA(H) use in lieu of an MDA include:  
VOR, VOR/DME, NDB, RNAV, GPS, LOC, LOC-BC, LDA and SDF.  This guidance applies to 
operators flying certain existing Part 97 “straight-in” procedures using VNAV, or U.S. operators using 
equivalent procedures acceptable to civil aviation authorities within States other than the United States. 

    (3)  Eligible procedures must have a visual segment obstacle assessment.  This requirement may be 
satisfied by an existing FAA assessment or an assessment performed by or verified by the operator in 
accordance with Attachment 1 of this Appendix.  FAA has completed the VDA obstacle assessment for 
the following approaches: 

      (a)  RNAV instrument approach procedures with published VNAV DA(H). 

      (b)  ILS approaches with a published glide slope angle. 
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FIGURE 2.3.2.  (Continued) 

      (c)  Approaches served with a VASI or PAPI vertical visual guidance system. 

    (4)  Procedures should be established by the operator consistent with systems to be used to properly 
establish the necessary VNAV path. 

    (5)  Procedures should be based on the aircraft flying the established VNAV path to at least the 
DA(H), and if applicable, to the runway threshold.  If a DA(H) is not published, the DA(H) may be 
considered to be the equivalent of the currently applicable published MDA provided the principal 
operations inspector (POI) grants this authorization. 

    (6)  Visual reference meeting provisions of 14 CFR Part 91 section 91.175 must be established by 
the pilot no later than DA(H), or a missed approach must be initiated.  Beginning the missed approach at 
DA(H) is not considered to modify any lateral track requirements applicable to the path to the published 
missed approach point (MAP) for the procedure (e.g., Missed Approach Point at a DME Distance, 
elapsed time, or NAVAID passage). 

    (7)  Although initiating the missed approach at the DA(H), compliance with the published approach 
or missed approach lateral flightpath instructions (e.g., course guidance to the MAP, or MAP headings or 
turns) are necessary unless modified by an amended air traffic clearance.  Typically, published missed 
approach turns must not begin until the aircraft has passed the specified MAP. 

  C.  FAA Obstacle Assessment.  Existing procedures specified through CFR Part 97, for VOR, NDB, 
LOC, LOC-BC, LDA, RNAV, GPS and SDF instrument approaches are eligible if they meet the 
following criteria: 

    (1)  Procedures must be straight-in approaches with a VNAV path angle under standard conditions 
of not less than 2.75 degrees or greater than 3.77 degrees. 

    (2)  Steeper descent paths may be authorized on a case-by-case basis by submitting evidence of 
aircraft capability and appropriate supporting procedures through the POI to AFS-400. 

    (3)  Procedures should be identified by use of accepted charting conventions.  The depiction of the 
vertical path and its angle (in degrees) should be contained in the profile view of the approach chart. 

    (4)  For operators electing to tailor approach charts to include a VNAV path and DA(H)for these 
procedures, samples of procedures providing this information are found in Attachment 3. 

  D.  Operator Obstacle Assessment.  Operators may conduct an obstacle assessment in lieu of an 
FAA Obstacle Assessment, in accordance with provisions of Attachment 1. 

    (1)  Attachment 1 provides visual segment obstacle assessment methods that have been found 
acceptable to implement VNAV operations for descent below the DA(H). 

    (2)  Personnel conducting this assessment must be experienced in obstacle assessment and 
performance, such as in performing calculations required for assessing engine-out procedures in 
accordance with section 121.189, or application of equivalent obstacle assessment. 

    (3)  Operations may be continued when ground-based NAVAID’s are inoperative.  Guidance for 
determining alternative acceptable navigation sensor updating capability and, if necessary, conducting a 
validation flight, is provided in Attachment 2. 
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FIGURE 2.3.2.  (Continued) 

    (4) Operators must maintain a current list of authorized airports and procedures eligible for use of 
DA(H) in lieu of MDA in OpSpecs paragraph C073. 

  E.  Database.  Waypoint and procedure data, including the runway threshold waypoint and the 
VNAV path angle, must be retrievable from the aircraft navigation-database.  Source data or database 
providers must provide for specification of a vertical path accommodating step-down fix altitudes, if any, 
between the threshold datum crossing height of 50 feet (preferred reference value) and the final approach 
fix (FAF) altitude for existing eligible procedures. 

  F.  Charting.  Approach charts and or briefing material used by the flightcrew must include the 
DA(H)or, if special, address which published MDA values may be treated as a DA(H).  Charts and/or 
briefing material must also address use of the defined VNAV path. 

    (1)  When charted, the associated VNAV path should be shown in the profile view.  It should be 
noted that when a step-down fix is charted, but not provided in the database, it is because the defined 
flightpath is at or above the vertical path angle that will satisfy compliance with the step-down altitude(s). 

    (2)  Sample charts are provided in Attachment 3.  Current NOS approach charts do not use DA(H) 
terminology.  Operators using NOS charts may need to use tailored charts to depict necessary flightcrew 
information. 

    (3)  When alternative methods are used to determine which MDA values are to be used to depict 
the DA(H), the POI must approve these within the context of the subparagraph c, Conditions and 
Limitations, in OpSpec C073. 

G.  Training and Qualification. 

    (1)  Pilot qualification for use of FMS, RNAV, and particularly VNAV should address appropriate 
VNAV use. 

    (2)  Additional training or qualification is not required for VNAV approach operations described in 
this Appendix if VNAV operations and corresponding FMS use, RNAV, or RNP RNAV procedures are 
basic to the operation of the operator and aircraft and if provisions (3)(a) through (3)(p) below are met. 

    (3)  Existing training and qualification programs should be reviewed to ensure the subject areas 
listed below are adequately addressed.  The initial and continuing training and qualification programs 
should address the characteristics, capabilities, and limitations of each appropriate aircraft system element 
applicable to RNAV approaches using VNAV including at least the following provisions below: 

      (a)  Autopilot function, use, and limitations relative to VNAV; 

      (b)  FMS function, use, and limitations relative to VNAV; 

      (c)  Approved procedures, modes and configurations to be used; 

      (d)  Applicable monitoring and cross check requirements; 

      (e)  Acceptable navigation modes applicable to the type aircraft and system (e.g., 
IRS/DME/DME, IRS/VOR/DME, IRS/localizer, IRS GPS, VNAV Path, High Accuracy, Managed Nav); 

      (f)  Suitable accuracy checks using control/display unit (CDU) pages or flight instrument displays; 
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FIGURE 2.3.2.  (Continued) 

      (g)  VNAV display use, including deviation indications and display scaling; 

      (h)  Pilot-Flying (PF) and Pilot-Not-Flying (PNF) duties and callouts regarding FMS and VNAV 
during:  descent, approach, landing or go-around; 

      (i)  If applicable, RNP provisions and procedures; 

      (k)  Understanding and interpretation of appropriate instrument procedures (e.g., DPs, STARs, or 
SIAP approach plates); 

      (l)  Proper FMS selection and loading of procedures and transitions, stringing related waypoints, 
addressing discontinuities, entering and deleting associated data (e.g., path constraints, winds, etc.); 

      (m)  Proper techniques to fly VNAV procedures (e.g., Acquiring and staying on the VNAV path, 
regardless of autoflight mode or FMS mode changes); 

      (n)  Understanding, interpretation, and proper response to appropriate VNAV-related failure 
indications prior to initiation of approach, or during approach (e.g., flightcrews are expected to 
discontinue an approach if a failure of the VNAV function occurs during final approach); 

      (o)  Proper techniques to accomplish any special VNAV-related flightdeck procedures specified 
by the operator for the approach type used or for the particular approach to be flown (e.g., perform any 
necessary VNAV verification checks using some acceptable method to the operator), to ensure suitable 
VNAV performance; and 

      (p)  Any unique issues particular to a specific approach or family of approach procedures, or 
aircraft, or FMS system (e.g., any special actions or conditions necessary to use VNAV, such as for flight 
director or autopilot modes to be used, mode control panel altitude window settings, or FMS path or 
speed constraints to verify, set, adjust, or delete). 

  H.  Qualification or Proficiency Checks.  For flight training and proficiency checking purposes, if 
applicable, a flight technical error (FTE) [or pilot deviation from the desired vertical track], of +100/-50 
feet is considered acceptable for adherence to the depicted VNAV path. 

  I.  Validation Flights.  A validation flight is not generally required for use of 14 CFR Part 97 SIAP’s 
when the procedures primary NAVAID is planned to be operative.  See Attachment 2 of this Appendix 
for more extensive guidance in regard to validation flight requirements. 

  J.  Authorization.  OpSpec paragraph C073, IFR Approach Procedures Using Vertical Navigation 
(VNAV), must be issued to authorize the use of DA(H) in lieu of MDA.  A sample of OpSpec C073 is 
provided in Attachment 5. 

7.   Principal operations inspectors for air carriers intending to conduct instrument approaches using 
VNAV as described above must ensure that training, charting, and the associated procedures are 
consistent with the AFM and this Appendix.  When the POI determines that the appropriate requirements 
of this Appendix, including training and qualification, have been satisfied, OpSpec paragraph C073, IFR 
Approach Procedures Using Vertical Navigation (VNAV), must be issued for in Order to authorize 
VNAV operations using the DA(H) in lieu of an MDA. 
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ATTACHMENT 1.  OBSTACLE ASSESSMENT 

  A.  General.  This section provides specific obstacle assessment requirements to implement VNAV 
operations.  In Order to be consistent with Title 14 of the Code of Federal Regulations (14 CFR) Parts 91, 
121, and 125, sections 91.175, 121.651, and 125.381, the VNAV function and operating concept allows a 
momentary descent below DA during the execution of a missed approach.  It is the operator’s 
responsibility to determine an appropriate obstacle assessment has been conducted by FAA, the foreign 
State authority, or by the operator for the visual portion of the final approach.  The obstacle assessments 
and methods of establishing minima are applicable to air carrier procedures developed to emulate, or 
otherwise overlay, existing 14 CFR Part 97 instrument procedures, or equivalent. 

  B.  Obstacle Assessment Area.  A VNAV assessment of the visual portion of the final approach 
segment is required.  The visual portion begins at the decision altitude point (DAP) and ends at the 
threshold of the landing runway.  The DAP is a defined point on the final approach course of a computer 
generated vertical path of a straight-in approach from which normal descent from the DA(H) to the 
runway touchdown point may be commenced, provided visual reference is established. 

  C.  Assessment Responsibilities.  If an obstacle assessment is to be conducted by an agent of the 
operator, the operator retains responsibility for the assessment.  Typically, operator personnel experienced 
with performing obstacle assessments for compliance with 14 CFR section 121.189, or equivalent 
applications, may conduct obstacle assessments or verify suitability of assessments. 

  D.  Inquires.  Field offices that have questions regarding adequacy of an operator’s obstacle 
assessment method, or a contractor’s method of assessment for an operator, may consult with AFS-400 
regarding a suitability determination for the obstacle assessment method.  

  E.  Requirements.  The following provisions apply to an obstacle assessment: 

(1)  Location.  The DAP is located at a point on the vertical path to the runway at the altitude 
specified by the published DA(H). 

    (2)  Alignment.  The visual assessment area (VAA) is centered on the runway centerline extended. 

    (3)  Area.  The VAA is determined as follows: 

      (a)  The area shall begin at a point ± 200 feet either side of the center line at the runway threshold 
and splay at 10 degrees to the DAP. 

      (b)  The area shall terminate at the DAP.  Figure 1 depicts the VAA. 

    (4)  Surface.  The surface is inclined upward from the runway and extends outward to the DAP at 
an angle one degree lower than the published angle from DA to the runway threshold.  Figure 2 depicts 
the surface. 
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ATTACHMENT 1.  (Continued) 
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FIGURE 2.3.2.  (Continued) 

ATTACHMENT 1.  (Continued) 

(5)  Obstacle Clearance.  No obstacle shall penetrate the surface overlying the area.  Equivalent 
DA(H) use at a  published MDA is not authorized if obstacles penetrate the visual slope to the runway.  If 
an operator determines that obstacles penetrate this surface, the obstacle should be brought to the attention 
of the regional Flight Standards Division, All Weather Operations program manager.  The regional flight 
standards personnel will take action to amend the underlying procedure, chart the obstacle, or coordinate 
with AFS-400 for interim minima, as appropriate.  If the operator has conducted the initial obstacle 
assessment, the operator is also responsible for periodic reassessment of the visual segment (i.e., at least 
every 15 months).  If during reassessment an unsuitable obstacle is detected, then VNAV DA(H)credit 
should be suspended, and the regional Flight Standards Division, All Weather Operations Branch should 
be advised. 

Note:  FAA has completed the VDA obstacle assessment for the following approaches: 

      (a)  RNAV instrument approach procedures with published VNAV DA(H). 

      (b)  ILS approaches with a published glide slope angle. 

      (c)  Approaches served with a VASI or PAPI vertical visual guidance system. 

  F.  Use of VNAV when Underlying Approach NAVAID’s are Inoperative.  Operators may develop 
procedures to address use of RNAV to fly instrument approaches when scheduled/unscheduled outage of 
a ground-based navigation aid occurs.  Procedures for inoperative facilities must satisfactorily provide for 
emulation of the original Part 97 instrument procedure using alternative NAVAID’s or combinations of 
NAVAID’s or sensors.  When an alternative IAP using VNAV is developed, FAA Order 8260.40B, 
Approach Criteria, paragraph 3-2 may be applied. 

  G.  Other Operator Responsibilities. 

    (1)  Records.  The operator shall record the results of the required obstacle assessment in a suitable 
record that contains the expiration date of each assessment.  A new assessment is required for each 
procedure at least every 15 months. 

    (2)  Procedures Maintenance.  For obstacle assessments done by the operator, the operator is 
responsible for procedure maintenance regarding assessment of new obstacles. 

    (3)  Listed in the OpSpec C073.  The airports and runways in which the operator provides its own 
obstacle assessments must be listed in OpSpec C073, subparagraph b, before operations are authorized at 
these airports. 

    (4)  Operations beyond the expiration date of the obstacle assessment, as recorded in subparagraph 
b of OpSpec C073, are not appropriate.  Continued operational authorization requires a new obstacle 
assessment and a new expiration date for that procedure. 
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ATTACHMENT 2.  VALIDATION FLIGHTS 

1.  A validation flight, if required, must consist of at least the following: 

  A.  Fly the proposed approach with navigation sensor updating in the automatic mode.  If the 
procedure is to emulate an operating ground facility that is temporarily out-of-service, that facility must 
be inhibited, or otherwise eliminated from the sensor updating. 

  B.  Fly the proposed approach procedure in “A” above.  Observe and verify repeatability of the 
NAVAID’s selected during approach and missed approach. 

  C.  Fly the proposed approach procedure in “A” above, with one of the updating NAVAID facilities 
noted during approaches A and B inhibited from the sensor updating. 

  D.  Fly the proposed approach procedure in “C” above, with two of the updating NAVAID facilities 
noted during approaches A and B eliminated from the sensor updating. 

2.  Documentation including, but not limited to the following, must be recorded for each approach in 
Order to establish appropriate condition/limitations if any: 

  A.  Suitable final approach course alignment and VNAV path.  Note acceptability and approximate 
lateral offset from runway centerline at DA(H). 

  B.  Note facilities being used for position updating. 

  C.  Note acceptable transition from DA(H) to landing. 

  D.  Note acceptable transition to missed approach. 

  E.  Note that VNAV path clears all step-down altitudes, if any, between the FAF and DA(H). 

3.  When RNAV procedures are requested to substitute for an inoperative ground facility, appropriate 
navigation sensor updating with suitable geometry, and procedure validation (e.g., inflight) is required as 
follows: 

  A.  Navigation Sensor Updating.  Signal coverage and navigation updating from at least two 
navigation sources providing distance measuring equipment (DME) information, or GPS is required.  
DME/DME updating is acceptable when a suitable geometry exists between a pair of selected DME 
stations to achieve the necessary accuracy, and they are within range, and can be received to at least the 
final approach fix altitude.  If desired by an applicant, a request may be made to the AFS-400 Standards 
Development Branch, (AFS-420), to use a DME/DME prediction model to help assess whether suitable 
DME/DME geometry exists. 

  B.  Procedure Validation.  VNAV procedures using a DA(H) in lieu of an MDA with a primary 
NAVAID inoperative must be validated by the operator in flight during VMC conditions to ensure signal 
coverage, navigation sensor updating, database information, accuracy of the RNAV path, and the obstacle 
assessment. 
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ATTACHMENT 2.  (Continued) 

    (1)  In-flight validation conducted by a lead carrier should consist of at least four approaches. 

    (2)  Subsequent validation by follow-on operators typically only requires a single approach per 
aircraft type (e.g., B737, or A320). 

    (3)  Data to be collected and assessed during a validation flight is provided in Attachment 2. 

   (4)  A validation flight is not generally required for use of Part 97 SIAP’s when the procedures 
primary NAVAID is planned to be operative. 

C.  Distribution.  Unless ATS is otherwise aware of an operators authorization for use of instrument 
procedures when an underlying NAVAID is inoperative (e.g., for a “VOR” procedure), the operator shall 
provide a copy of each Instrument Approach Procedure to be flown using RNAV in lieu of an inoperative 
primary NAVAID to each Air Traffic Facility that is responsible for issuing clearance for that procedure. 
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ATTACHMENT  3.  SAMPLE PROCEDURES 
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ATTACHMENT 3.  (Continued) 
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ATTACHMENT 4.  ACRONYMS 

CDU Control/Display Unit 
DA(H) Decision Altitude or (Height) 
DAP Decision Altitude Point 
FMS Flight Management System 
FTE Flight Technical Error [Pilot deviation from the desired vertical track] 

HGS Head Up Guidance System 
IRS Internal Reference System 
LDA Localizer-Type Directional Aid 
MDA Minimum Descent Altitude 
MDH Minimum Descent Height 
OpSpec Operations Specification Paragraph 
PF Pilot-Flying 
PNF Pilot-Not-Flying 
RNP Required Navigation Performance 
ROC Required Obstruction Clearance 
SDF Simplified Directional Facility 
VDA Visual Descent Area 
VDP Visual Descent Point 
VNAV Vertical Navigation 
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ATTACHMENT 5.  Sample Operations Specification C073, IFR Approach Procedures Using 
Vertical Navigation (VNAV) 

 

The operator is authorized to conduct the instrument approach procedures other than ILS, MLS, 
or GPS landing system (GLS) utilizing a visibility and a decision altitude/(height) [DA(H)] 
equal to the published visibility and minimum descent altitude/(height) [MDA] using the 
following aircraft and procedures as specified in this operations specification. 

a.  Authorized Aircraft and Equipment.  The operator is authorized to conduct instrument 
approach operations using the following aircraft and area navigation systems certified for these 
VNAV operations. 

Airplane Type  

(M/M/S) 

Area Navigation 
System 

(model/version) 

Remarks 

 

B757-251 FMS Ops Program 

   PS 4052520-161 

 

 

b.  Authorized Airports and Runways.  The operator is authorized to conduct these VNAV 
approaches using its own obstacle assessments at the following airports and runways: 

Airport Identifier Procedure/Runway Obstacle 
Assessment 
Expiration 

Remarks 

KSEA VOR or GPS Rwy 16L/R 

VOR or GPS Rwy 34L/R 

  

 

c. Other Conditions and Limitations. 

 

 

[70. THROUGH 89. RESERVED] 
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CHAPTER 2.  ALL WEATHER TERMINAL AREA OPERATIONS 

SECTION 4.  ALL WEATHER TERMINAL AREA APPROACH AND LANDING 
OPERATIONS 

90. GENERAL.  This section provides FAA inspectors with the necessary concepts and direction and 
guidance for evaluating and approving or denying operator requests for authorization to conduct AWTA 
IFR approach and landing operations.  This information must be used when an operator applies for an 
authorization to use any of the following in AWTA operations: 

• aircraft 

• airborne, ground-based, or space-based equipment 

• operational procedures that are new to the operator 

A. It must also be used when an operator applies to operate at airports or on runways where there are 
special AWTA IFR operational requirements or procedures that the operator has not previously complied 
with or used. 

B. In July 2002, the FAA Administrator announced that the FAA had initiated the process to 
transform the US National Airspace System to a performance-based National Airspace System (NAS).  
As these concepts and criteria evolve, this section will be revised to provide policy, direction, and 
guidance for authorization to conduct performance-based CAT I AWTA IFR approach and landing 
operations.  A performance-based NAS is designed around area navigation capabilities that are not 
dependent on any particular ground-based NAVAID, such as VOR, DME, or NDB.  Any navigation 
system that is approved for use in IFR operations and meets the required navigation performance level 
specified for a particular AWTA operation can be used to conduct that operation.  Performance-based 
operations are “coordinate-referenced” instead of the conventional “station-referenced” operations used in 
the traditional NAS.  Performance-based operations are built around the principles of “RNAV 
everywhere” and “RNP SAAAR where beneficial”.  The “RNAV everywhere” operations are based on 
the performance and functional characteristics of TSO-C129A (GPS) and TSO-C146A (WAAS) systems.  
The “RNP SAAAR where beneficial” operations are based on RNP and SAAAR concepts.  During the 
transition period, CAT I AWTA operations will also be developed to the maximum extent possible for 
“RNAV where possible” using DME/DME and DME/DME/IRU capabilities. 

C. This section amplifies the general concepts, policies, and direction and guidance provided in 
previous sections 1, 2, and 3 of this chapter.  Specific standards are provided for evaluating CAT I 
AWTA operations using airborne and ground-based or space-based equipment, that have well understood 
operational characteristics and limitations.  In cases where an operator requests approval to conduct 
CAT I AWTA operations using equipment, concepts, and/or procedures not covered in these standards, a 
request for policy and direction and guidance shall be forwarded through the regional flight standards 
division to AFS-400. 

91. DEFINITION OF AWTA APPROACH AND LANDING OPERATIONS.  For the purpose of 
this Order, AWTA approach and landing operations are defined as all approach and landing operations 
conducted under IFR weather conditions in accordance with an instrument approach procedure using 
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operating minima no lower than that for CAT I precision approach operations.  In other words, AWTA 
operations are defined as all IFR approach and Landing operations that are not CAT II or CAT III 
operations.  AWTA approach and landing operating minima specify a minimum IFR altitude/height 
(Minimum Descent Altitude (MDA) or Decision Altitude (DA) or Decision Height (DH)) not lower than 
the equivalent of 200 feet above the touchdown zone and a visibility/Runway Visual Value (RVV) not 
lower than the equivalent of 1/2 statute mile or Runway Visual Range (RVR) 1800.   

A. Types of AWTA Approach and Landing  Operations.  AWTA operations include both straight-in 
instrument approaches as well as those instrument approaches that require a circling maneuver to 
complete a landing on the intended runway.  When authorized by the instrument approach procedure, a 
circling maneuver can be used to visually maneuver the aircraft to a landing after completion of the 
instrument approach to circling MDA. 

B. Objective of AWTA Operations.  The essential difference between an approach to a runway made 
under visual flight rules (VFR approach) and a CAT I AWTA operation (instrument approach) is that an 
instrument approach procedure is required to safely accomplish the approach and landing or missed 
approach.  The primary objectives of a CAT I AWTA operation are twofold. 

(1) First, the operation must provide for the safe and Orderly transition of an aircraft, under 
instrument flight conditions, from the en route cruising phase of flight through the initial approach 
segments to a point on final approach from which a visual landing can be made. 

(2) Secondly, if a visual landing cannot be accomplished, the AWTA operation must provide a 
missed approach that can be safely executed throughout the missed approach segment for a transition 
back to the en route structure for diversion to an alternate airport. 

(3) To meet these objectives, an instrument approach procedure must define the tracks to be 
flown with the associated heights and must specify the minimum heights at which the required obstacle 
clearances are assured when an aircraft is flown in IFR conditions. 

92. GENERIC AWTA OPERATIONAL CONCEPTS.  The weather and environmental conditions 
encountered in AWTA operations may result in the restriction of seeing-conditions to the extent that the 
external visual references necessary for controlling the aircraft by visual means are not available during 
all segments of the approach.  Therefore, to a certain point in the approach, the aircraft must be operated 
and controlled by reference to flight instruments and navigational instruments, and then it must be 
operated by reference to a combination of flight instruments and external visual information. 

A. Purpose of Operating Minima.  AWTA operating procedures and minima are established to 
ensure that the desired level of safety is achieved in the reduced seeing-conditions associated with such 
operations.  The purpose of these operating minima is to ensure that the combination of information 
available from the aircraft instruments and external visual sources is sufficient for the safe operation of 
the aircraft along the desired flightpath.  Operating minima establish minimum safe heights for instrument 
flight and the minimum visibility, RVV, or RVR necessary for the safe completion of the approach and 
landing operation using external visual references.  As external visual information decreases due to 
reduced seeing-conditions, there must be an increase in the quality and quantity of instrument information 
and an increase in the proficiency of the flightcrew to maintain the desired level of safety. 

B. Generic Operating Minimum Relationships.  Operating minima (MDA/DA(H)) and 
VIS/RVV/RVR) for AWTA operations are usually determined by considering the tasks a pilot must 
perform after reaching the (DA(H) or MDA/Missed Approach Point (MAP)) to complete the landing.  As 
a general rule, the minimum required seeing-condition (VIS/RVV/RVR) is higher if the pilot has to 
establish visual reference at a higher altitude because of obstacles or limitations in the ground-based or 
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space-based electronic guidance system.  In addition, operating minima are higher if the pilot has to 
establish better seeing-conditions due to the difficulty of the required tasks for the safe completion of the 
landing (for example, circling maneuver).  Approaches that have an MDA usually do not provide an 
electronic glidepath and the lateral guidance may be less precise than when ILS, MLS, or WAAS 
approach equipment is used.  As a result, larger maneuvers may be required to visually align the aircraft 
with the runway and to establish the aircraft on a proper visual glidepath so as to touchdown within the 
touchdown zone.   

C. These larger maneuvers not only increase the level of difficulty in completing the landing but also 
must begin farther from the landing threshold for successful landing completion.  Therefore, approaches 
that have an MDA usually require better seeing-conditions than approaches that have a DA(H).  
Approaches that have a DA(H) usually permit the pilot to maneuver the aircraft by reference to 
instruments to a position more closely aligned with the runway and the proper glidepath.  Hence, lower 
operating minima may be used, because smaller maneuvers are required to touchdown within the 
touchdown zone.   

93. FUNDAMENTAL OPERATING PRINCIPLES.   

A. AWTA operating minima are established on two fundamental principles. 

 (1) The first principle is that the flightcrew may have acquired only the minimum 
aeronautical knowledge, experience, skill, qualifications and training required by Title 14 of the Code of 
Federal Regulations (14 CFR) Parts 61, 91, and 121 or 135 (as appropriate) these operations. 

 (2) The second principle is that only the minimum airborne and ground-based or space-based 
equipment required for AWTA operations by the aircraft certification rules and 14 CFR Parts 91, 97, and 
121 or 135 (as appropriate) will be available. 

B.. The assumptions and criteria used in aircraft certification and public instrument approach 
procedure design must be based on these principles.  The fundamental objective that must be met during 
aircraft certification and instrument approach procedure design is to ensure that flightcrews and aircraft 
that meet only the minimum requirements of Parts 61, 91,  and 121 or 135 (as appropriate) can safely 
conduct operations using AWTA operating minima.   

C. Any special equipment or procedures necessary to achieve this objective must be specified in the 
airworthiness certification basis of the aircraft (or supplemental type certificate) and/or the FAA-approved 
Aircraft Flight Manual.  Any requirement for special training, knowledge, or skills is not an acceptable 
means of meeting this fundamental objective because there are no regulatory provisions in Part 61 or 
Part 91 that can be used to enforce such requirements.   

D. Aircraft that cannot be safely operated with AWTA operating minima using flightcrews that meet 
only minimum regulatory requirements shall not be certificated or otherwise approved for IFR AWTA 
operations.  The design criteria for CAT I RNP SAAAR and CAT I special instrument approach 
procedures used by 14 CFR Parts 121 and 135 certificate holder can include special credit for the use of 
special airborne or ground-based equipment, special operating procedures, and special training. 

94. AWTA OPERATING MINIMA FOR PUBLIC INSTRUMENT APPROACHES.  The criteria 
for operating minima associated with public instrument approaches are established in 14 CFR Part 97 
(U.S.TERPS) for each of the various types of approaches (such as NDB, VOR, LOC, ILS, MLS, RNAV, 
RNP).  Standard operating minima have also been established for each of the various navigation systems 
and runway lighting system combinations currently in use.  Reductions in operating minima below the 
basic values established for each NAVAID are based primarily on the use of approach and runway 
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lighting systems.  These lighting systems are necessary to increase the conspicuity of the landing surface, 
which in turn enhances the pilot’s ability to use external visual references to control and maneuver the 
aircraft in reduced seeing-conditions. 

A. Lighting System Credits.  All straight-in ILS operating minima below 3/4 statute mile VIS or 
RVR 4000 (3/4 statute mile VIS or RVR 3500 for helicopters) are based on the use of ground-based 
visual aids to enhance seeing-conditions during the final stages of approach and landing operations 
(deceleration for helicopters).  These reductions are known as lighting system credits and cannot be used 
to reduce operating minima for circling maneuvers due to the large area required for safe maneuvering 
(turn radius) at the various speeds used.  Therefore, operating minimum reductions based on lighting 
credits can only be authorized for instrument approaches to runways that provide a straight-in landing 
capability.  The standard minimum IFR altitudes cannot be reduced due to obstacle limitations, NAVAID 
signal limitations, and/or navigation system limitations.  As such, reductions in operating minima below 
the basic values established for each type of approach are expressed only as reductions in the 
visibility/RVV/RVR required to safely conduct the approach.  The minima for the various navigation 
systems and lighting system combinations are specified in U.S.TERPS and in Operations Specifications 
(OpSpecs) C053, C074 and H103. 

B. Straight-In Minima for Approaches with an MDA.  The lowest permissible minima for 
Categories A, B, and C and D aircraft during the conduct of straight-in IAPs that have an MDA are height 
above touchdown(HAT) 250 and 1/2 statute mile VIS or RVR 2400.  The lowest permissible minima for 
helicopters operated at 90 knots or less are HAT 250 and 1/4 statute mile VIS or RVR 1600.  These 
minima for helicopters operated at more than 90 knots are HAT 250 and 1/2 statute mile VIS or RVR 
2400.  These minima are the lowest authorized for approaches that have an MDA and are restricted to 
runways that are equipped with Full Approach Lighting Systems (FALA) such as Medium-Intensity 
Approach Lighting System with Runway Alignment Indicator (MALSR), Short Approach Lighting 
System with Runway Alignment Indicator (SSALR), Approach Lighting System with Sequenced 
Flashing Lights (ALSF- 1), or ALSF-2 approach lighting systems, or foreign equivalents. 

C. Straight-In Minima for Approaches with a DA(H).  The lowest permissible minima for all 
airplanes conducting straight-in instrument approach procedures that have a DA(H) are HAT 200 and 
RVR 1800.  The lowest permissible minima for helicopters is 1/4 statute mile VIS or RVR 1200.  These 
basic minima are the lowest authorized for approaches that have a DA(H) and are normally restricted to 
runways that are equipped with a lighting system consisting of touchdown zone and centerline lights and 
MALSR, SSALR, and ALSF-1 or ALSF-2 approach lighting systems.  RVR less than 2400 feet is 
authorized when HUD or coupled autopilot is used in lieu of touchdown zone and centerline lights for 
ALSF-1 and ALSF-2 only.  An RVR of 1800 feet is authorized without touchdown zone or centerline 
lighting for unrestricted ILS approach procedures with a HATh of 200 feet. 

95. BASIC AIR CARRIER OPERATING MINIMA.  Although Part 97 establishes standard minima 
for the various types of approaches and lighting system combinations, these standard minima cannot 
automatically be used by 14 CFR Parts 121 and 135 certificate holders.  Two classes of operating minima 
are established for Parts 121 and 135 operators.  These classes of operating minima are “basic air carrier 
minima” and “standard minima.” For the purposes of this handbook, the basic air carrier minima include 
high-minimum PIC requirements and basic turbojet requirements.   

A. These basic air carrier minima are usually higher than the standard minima prescribed by Part 97 
for the various navigation systems and lighting system combinations.  The basic air carrier minima must 
be used by all Parts 121 and 135 operators until the requirements for special airborne equipment, pilot 
qualification, pilot training, and/or experience requirements for standard operating minima are met.  The 
POI may then authorize the certificate holder to use the standard operating minima.  “Standard operating 
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minima,” as used in this handbook, are the set of minima that have previously been called “lower than 
standard minima” in AC 120-29, Criteria for Approval of Category I and Category II Weather Minima for 
Approach, as amended, and in previous versions of the OpSpecs. 

B. High Minimum Pilots-in-Command (PIC).  The degraded seeing-conditions and increased 
difficulty in piloting tasks encountered during approach and landing operations make it necessary for 
PICs to acquire a certain amount of flight experience before operating to the lowest authorized CAT I 
minima.  The objective of this flight experience requirement is to ensure that the pilot is fully aware of the 
aircraft’s equipment capabilities and limitations, the available external visual cues, and the aircraft’s 
handling characteristics. 

(1) Increased Operating Minima.  The flight experience necessary to meet this objective is 
specified in Part 121, § 121.652 or Part 135, § 135.225(e), as applicable.  High-minimum PIC 
requirements for Part 135 operations are applicable only to turbine-powered airplanes (turbojet or 
turbopropeller).  These rules require those PICs who do not meet these experience requirements (high-
minimum PICs) to increase the published MDA/DA(H) by 100 feet and the published VIS/RVV by 
1/2 statute mile or the RVR equivalent.  The RVR that must be used when an RVR is published and 
available is the applicable high-minimum-PIC RVR value specified in OpSpec C054.   

(2)  The increased operating minima for high-minimum PICs always result in operating minima 
that are higher than standard minima.  For example, if the minima published for an ILS approach to a 
certain runway are HAT 200/RVR 1800, the operating minima that must be used by a high-minimum PIC 
for an approach to that runway must not be lower than HAT 300 and RVR 4500 (HAT 200 + 100 feet and 
the high-minimum PIC equivalent of RVR 1800, which is RVR 4500, as specified in OpSpec C054).  If 
the minima published for an approach that has a DA(H) were HAT 200 and a VIS of 3/4 statute mile, the 
high-minimum PIC would have to use a HAT of 300 and a VIS of 1-1/4 statute miles.  Therefore, when 
dispatching or releasing a flight, the increased operating minima for high-minimum PICs and the reported 
and/or forecasted weather conditions at the destination airport must be considered. 

(3) Specific Operating Rule Provisions.  Sections 121.652 and 135.225(e) are similar; however, 
significant differences exist in the specific details of these rules. 

(a) Section 121.652.  This rule applies to all airplanes operated under Part 121.  It raises 
high-minimum PIC operating minima by HAT 100 feet and visibility by 1/2 statute mile or by the RVR 
equivalent.  The high-minimum PIC RVR equivalents are specified in the OpSpecs.  The rule specifies 
that the MDA or DA(H) and visibility minimum required for a high-minimum PIC do not have to be 
raised above the conditions required to designate the airport as an alternate airport.   

(i) The new method for determining alternate minima, however, is to add a buffer to the 
HAT/height above airport (HAA) and visibility or RVR authorized for landing.  This method negates the 
provision of this rule since alternate minima will always be higher than the high-minimum PIC’s landing 
minima.  The landing minima for high-minimum PICs at destination airports are always determined by 
adding 100 feet to the HAT/HAA and 1/2 statute mile to the visibility authorized for landing or by using 
the high-minimum-PIC RVR equivalents in OpSpec C054 when RVR is available.   

(ii) This rule establishes HAT 300 feet and 1 statute mile (or the RVR equivalent as low 
as RVR 4500) as the lowest straight-in operating minima for high-minimum PICs when conducting 
approaches that have a DA(H).  This rule also establishes HAT 300 and 1 statute mile (or the RVR 
equivalent as low as RVR 5000) as the lowest straight-in operating minima for high-minima PICs while 
conducting approaches that have an MDA.  This rule also permits the 100-hour flight experience 
requirement to be reduced by up to 50 percent by substituting one landing for 1 required hour of flight 
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experience, provided the PIC has at least 100 hours of PIC time in another type airplane in Part 121 
operations. 

(iii) Section 135.225(d).  This rule applies only to turbine-powered (turbojet and 
turbopropeller) airplanes.  It raises operating minima for high-minimum PICs by HAT 100 feet and 
visibility by 1/2 statute mile.  When RVR minima are published and RVR reports are available, the high-
minimum PIC RVR equivalent values specified in the operations specifications must be used.  The 
operating minima for Part 135 high-minimum PICs are the same as those for Part 121 PICs.  The rule also 
specifies that the MDA or DA(H) and visibility minima required for high-minimum PICs does not have to 
be raised above the ceiling and visibility requirements for the airport to be designated as an alternate 
airport.  The new method for determining alternate minima, however, negates this provision of this rule.  
This rule does not permit a reduction to the 100-hour flight experience requirement. 

C. Basic Turbojet Minimum.  A basic turbojet VIS/RVR operating minimum has been established 
for all turbojet airplanes operated under Parts 121 and 135.  The basic turbojet minimum for straight-in 
approaches is 3/4 statute mile visibility or RVR 4000.  Any minimum less than the basic turbojet 
minimum is not authorized in turbojet aircraft until special requirements are met.  When the airplane 
equipment, the runway lighting/marking systems, and the pilots are in compliance and qualified the 
lowest minima that have been established for various approved approach and runway lighting/marking 
configurations may be authorized.   

NOTE: Using OpSpec changes instituted for the FAA-JAA harmonized minima, TERPs 
,  PANS-OPS, or JAR-OPS (EASA equivalent) are now the source of turbojet minima, 
they are no longer listed in OpSpecs. 

96. STANDARD AIR CARRIER OPERATING MINIMA. 

A. Standard operating minima are established in Part 97 for the various combinations of navigation 
systems and visual systems used for AWTA operations.  Air carriers can be authorized to use standard 
circling minima in accordance with OpSpecs C053 and/or H103.  An air carrier can also be authorized to 
use the standard minima for straight-in approaches when all of the high-minimum PIC and, if applicable, 
basic turbojet requirements have been met.  These requirements include special airborne equipment, and 
special pilot training, qualification, and/or special operating experience.  

B. Standard Minima for Circling Maneuvers.  The standard minima for these maneuvers are based 
on the highest speed used during a particular circling maneuver.  The highest speed to be flown (speed 
category) during the maneuver must be used to determine the appropriate minima.  This speed must be 
used to determine the appropriate minima to ensure that the aircraft will remain within the designated 
circling maneuver area, thereby ensuring obstacle clearance.  For Parts 121 and 135 operations, the 
standard operating minima for circling maneuvers for all aircraft are specified in OpSpecs C075 and 
H103.  The operating minima are specified in terms of HAA and visibility as follows: 

Speed 
Category 

HAA Visibility 
(SM) 

Less than 91 kts 350 1 
91 to 120 kts 450 1 
121 to 140 kts 450 1& 1/2 
141 to 165 kts 550 2 
Above 165 kts 1000 3 
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C. Reciprocating/Turbopropeller Airplanes and All Helicopters.  The standard operating minima can 
be used for reciprocating or turbopropeller airplanes and all helicopters at those runways where the 
required visual aids are serviceable and the IAPs specify minima equal to or greater than the standard 
operating minima specified in the OpSpecs. 

Note: If the flightcrew meets the high-minimum PIC flight experience, additional 
flightcrew training and/or airborne equipment are not usually required as a prerequisite 
for being authorized to use the standard minima. 

D. Turbojet, Turbofan, and Propfan Airplanes.  The degraded seeing-conditions encountered when 
operating to the standard operating minima significantly increase the difficulty of the piloting tasks 
associated with certain airplanes.  In particular, when turbojet, turbofan, or propfan airplanes are operated 
using the standard operating minima, the minimum flightcrew training and airborne and ground-based or 
space-based equipment do not ensure, under certain conditions, that operations can be conducted with the 
desired level of safety.  Therefore, the standard operating minima must not be authorized for operations 
with turbojet, turbofan, or propfan airplanes until the flightcrew and the airplane airborne equipment are 
specifically qualified in accordance with this handbook and AC 120-29 (as amended) for those minima.  
The conditions necessary for safe operations using the standard minima with these airplanes include the 
following: 

• Special airborne equipment 

• Special ground-based electronic equipment 

• Special ground-based visual aids 

• Additional runway field length 

• Special training and qualification 

• Special operating procedures 

• Special maintenance requirements. 

97. AUTHORIZED AWTA INSTRUMENT APPROACH PROCEDURES. 

A. Operations Based on Traditional Ground-based NAVAIDs.  All instrument approach operations 
conducted under IFR (except contact approaches) must be conducted in accordance with an approved 
IAP.  OpSpecs C051, C052, H101, and H102 specify the basic instrument approach procedures that can 
be authorized for use in AWTA operations.  If the flightcrew is properly trained and the aircraft is 
properly equipped and maintained, a U.S. operator is authorized to conduct instrument approach and 
landing operations at airports and runways where the instrument approach procedure is prescribed or 
developed in accordance with OpSpecs C051 and H101.  OpSpecs C053, C054, C074,  H103, and H104 
establish the lowest landing minima that can be authorized, under any circumstances, for basic instrument 
approach and landing operations  by U.S. air carriers.   

B. FAA inspectors shall not authorize certificate holders to use landing minima lower than these 
values.  Additionally, inspectors shall not authorize the use of instrument approach procedures and/or 
landing minima for AWTA operations at foreign airports unless the provisions of FAA Order 8260.31 (as 
amended) and the OpSpecs are satisfactorily met.  The OpSpecs establish the generic requirements and 
criteria for operations at these airports.  FAA Order 8260.31(as amended) establishes the detailed criteria, 
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procedures, and policy for authorizing, restricting, and/or denying the use of foreign terminal instrument 
approach procedures by U.S. air carriers.   

C. Performance-based Operations.  All performance-based instrument approach operations 
conducted under IFR (except contact approaches) must be conducted in accordance with an approved 
instrument flight procedure.  Performance-based operations are currently evolving (2006) and new 
operating concepts and capabilities are being developed.  Until further guidance is developed, inspectors 
evaluating an operator’s request to conduct performance-based operations should contact AFS-400 for 
detailed evaluation criteria for that particular operation. 

98. BASIC IFR AND STANDARD OPERATING PRACTICES.  As AWTA instrument operations 
evolved, certain operating practices and procedures have been shown to be effective in providing 
enhanced situational awareness in the cockpit during IFR flight.  These practices and procedures provide 
an effective means for ensuring that flight crewmembers maintain a common understanding of the 
aircraft’s flight progress, including the actions and sequence of actions that must be performed for 
continued safe flight and landing.  

A. These standard operating practices and procedures apply to the conduct of instrument approach 
procedures, altitude awareness, ascent and descent rate management, and the use of checklists.  When 
properly and consistently applied, the standard operating practices discussed in this paragraph have been 
shown to significantly reduce the potential for misunderstandings and accidents or serious incidents.  
These practices enhance flight safety, and are good examples of safe operating practices and procedures.  
It is national policy and direction and guidance that each operator must develop standard operating 
procedures for AWTA operations, and that these practices must be included in operator manuals, training 
programs, and operating procedures.   

B. When evaluating an operator’s practices and procedures, an inspector should use the practices 
discussed in this paragraph as the national norm.  The inspector should ensure that any operating 
procedures used by an operator are equivalent to these norms.  All basic IFR and AWTA operations 
conducted by Parts 121 and 135 operators should be conducted in accordance with these standard 
operating practices and procedures (or their approved equivalents). 

C.  Basic IFR Operating Practices.  The operating practices and procedures for basic IFR operations 
are related to altitude awareness, ascent and descent rate management, and the use of checklists.  The 
basic purpose of these practices is to provide a means for the flightcrew to continuously function as a 
coordinated team to ensure the safe completion of the planned flight.  This is accomplished by 
establishing crew duties and responsibilities that clearly define each flight crewmember’s role during a 
particular operation.  Under normal circumstances, at least one pilot should maintain a full-time 
instrument reference to monitor flight progress. 

(1). Aircraft Control Responsibilities.  Operational practices and procedures must be established 
to ensure that there is never any doubt about who the pilot-flying (PF) is and who is the pilot-not-flying 
(PNF) at any particular point in the flight.  The PNF should monitor and assist the PF by making call-outs 
for each significant transition point, event, or failure condition, and by performing any actions requested 
by the PF or required in the established operating procedures.  If the primary responsibility for controlling 
the aircraft is transferred from one pilot to the other during any portion of the flight, the procedures used 
should clearly describe how this transfer of responsibility is announced to and confirmed by the other 
flight crewmembers. 

(2). Cockpit Checklist and Procedures.  Checklists and cockpit check procedures must be 
established to ensure that all actions required for a particular flight are properly performed.  These 
checklists and the associated operating practices and procedures should be designed to minimize the 
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attention required inside the cockpit without lessening the effectiveness of cockpit check procedures.  The 
checklists and cockpit procedures used should incorporate the following general principles: 

• The checklist procedures should include only those items that are essential for safe operation. 

• The operating procedures should be arranged so that one pilot can be looking outside with a 
minimum of interruption or distraction from visual scanning tasks while the other pilot is 
performing tasks inside the cockpit. 

• The cockpit procedures should be arranged to minimize the cockpit checking that must be 
done at critical times such as during climb or descent and during departures or arrivals in 
congested areas. 

• The operating procedures and the management of the flight deck should be arranged to 
enhance the detection of potential mid-air collision threats during those phases of flight where 
threats are likely to occur, such as departure, climb, descent, and arrival. 

• The arrangement of checklist items and the printing (format presentation) used on the 
checklists should not involve prolonged concentration for the pilots’ eyes to adjust to changes 
from distant to near vision. 

(3). Standard Call-outs.  Standard call-outs for basic IFR operations should be established to 
ensure that the flightcrew functions as a well-coordinated team and maintains the situational awareness 
necessary for safe operation of the aircraft.  The PNF should be assigned the responsibility for monitoring 
the flight progress and for providing call-outs to the PF for each significant transition point, event, or 
failure condition.  The following additional PNF call-outs should also be used as standard operating 
practices for all basic IFR operations: 

• During climb to assigned altitude, the PNF should provide a call-out when passing through 
the transition altitude (as a reminder to reset the altimeters) and when approaching one 
thousand feet below assigned altitude. 

• During cruise, the PNF should provide a callout when the aircraft altitude deviates by 
200 feet or more from the assigned altitude. 

• During descent from enroute flight altitude to initial approach altitude, the PNF should 
provide a callout when approaching 1000 feet above the assigned altitude, an altitude where a 
speed reduction is required (e.g. 10,000 feet in the U.S.), 1000 feet above the initial approach 
altitude (above field elevation for approaches in VFR conditions), and when passing the 
transition level. 

D. Standard Instrument Approach Operating Practices.  The standard operating practices and 
procedures for AWTA operations are related to proper approach and missed approach preparation, 
altitude awareness, terrain and obstacle awareness, airspeed control, propulsion system control, flightpath 
control, descent rate management, the use and limitations of navigation systems and of visual cues, and 
the use of checklists.  The basic purpose of these standard procedures and practices is to provide a means 
for the flightcrew to continuously function as a well-coordinated team for ensuring the safe completion of 
the instrument approach and the subsequent landing or missed approach.  The following standard 
operating practices and procedures, which are in addition to the standards required for basic IFR 
operations, should be established for instrument approach operations: 
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(1) Approach and Missed Approach Preparation.  Before executing any instrument approach 
procedure, the flightcrew should review the approach procedure before the final approach fix.  As a 
minimum, this review should include the field elevation, the minimum safe altitude (MSA), the type of 
approach, the final approach course, the MDA or DA(H), the controlling minima, and the missed 
approach procedure. 

(2) Checklist Completion.  For all straight-in approaches conducted in IFR conditions, the final 
checklist (“before landing checklist”) must be completed before the aircraft passes 1000 feet above the 
elevation of the touchdown zone.  For circling approaches conducted in IFR conditions, all checklist 
items except the final landing flap configuration must be completed before the aircraft passes 1000 feet 
above the airport elevation, and the checklist must be completed before passing the MDA or 500 feet, 
whichever is lower.  For approaches conducted in VFR conditions, all checklist items must be completed 
before passing 500 feet above the touchdown zone elevation. 

(3) Stabilized Approach Concept.  All approaches conducted with turbojet, turbofan, and propfan 
aircraft must be conducted in accordance with the stabilized approach concept.  The use of the stabilized 
approach concept by all other aircraft is strongly recommended because of its potential safety benefits. 

(4)  Continuous Descent Final Approach Concept.  All nonprecision instrument approaches 
conducted with turbojet, turbofan, and propfan aircraft should also be conducted in accordance with the 
continuous descent final approach concept. The application of this method complements the stabilized 
approach concept because the stabilized approach requirements and minimum stabilized approach heights 
are more easily obtained if CDFA methods are employed throughout the final approach.  The use of this 
approach concept by all other aircraft is strongly recommended because of its potential safety benefits. 

(5) Generic Instrument Approach Call-outs.  Generic call-outs for instrument approach 
operations should be established to ensure that the flightcrew functions as a well-coordinated team and 
maintains the situational awareness necessary for the safe operation of the aircraft.  As a minimum, the 
following generic PNF call-outs, in addition to the call-outs specified for basic IFR operations, should be 
used during instrument approach operations: 

(a) Beginning the Final Approach Segment:  Just before beginning the final approach 
segment, a call-out should be provided to cross-check the altimeter settings and instrument indications 
and to confirm the status of warning flags for the flight and navigation instruments and other critical 
systems.  During flight director or autocoupled approaches, proper flight director and/or autopilot mode 
engagement and lateral and/or vertical navigational signal tracking should be confirmed. 

(b) Rate of Descent Call-outs:  If the flight altitude is less than 2000 feet AGL, the PNF 
should provide a call-out when the rate of descent exceeds 2000  FPM.  Additionally, a callout should be 
provided when the rate of descent exceeds 1000 FPM if the flight altitude is less than 1000 feet AGL. 

(8) Altitude Call-outs:  The PNF should provide a call-out at 1000 feet above the landing 
elevation to confirm aircraft configuration and to cross-check the flight and navigation instruments.  For 
approaches conducted in IFR conditions, the PNF should also provide a call-out at 100 feet above the 
MDA or DA(H) (as applicable) followed by a call-out upon arriving at the MDA or DA(H).  Unless the 
available external visual references meet the requirements of 14 CFR Part 91, §91.175 for descent below 
MDA or DA(H), the PNF should also provide call-outs if the aircraft descends below the authorized 
MDA or DA(H).  If radio altimeters are installed and operational, call-outs should be provided at 10 foot 
intervals between 50 feet and touchdown. 

(9) Airspeed Call-out:  The PNF should provide a call-out at any point in the approach when the 
airspeed is below the planned speed for the existing aircraft configuration.  If the aircraft has entered the 
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final approach segment, a call-out should also be provided when the airspeed exceeds 10 knots above the 
planned final approach speed. 

(10) Visual Cue Call-out: Except for low visibility operations when operators are encouraged 
to use the standard AWTA operating procedure operations that are conducted in accordance with the 
standard AWTA operating procedure, the PNF should provide a call-out when the visual cues required to 
continue the approach by visual reference are acquired, such as “approach lights” or “runway.”  This 
callout should not be made unless the available visual cues meet the requirements of § 91.175 for descent 
below the MDA or DA(H). 

(11) Destabilized Approach Call-out:  The PNF should provide a call-out if the approach 
becomes destabilized.  The approach is destabilized if the criteria for a “stabilized approach” are not met 
and maintained. 

E. Approach Profile Call-out for Traditional Approaches:  The PNF should provide a call-out if the 
aircraft deviates from the proper approach profile during any portion of an instrument approach.  
Furthermore, the PNF should provide a call-out if the aircraft has entered the final approach segment of 
an ILS/MLS approach and the localizer (azimuth) displacement exceeds 1/3 dot and/or the glideslope 
(elevation) displacement is greater than one dot.  For localizer (azimuth)-based approaches, a call-out 
should be made if the displacement exceeds 1/3 dot during the final approach segment.  For VOR-based 
approaches, a call-out should be made if the displacement exceeds 2 degrees during the final approach 
segment.  For NDB-based approaches, a call-out should be made if the displacement exceeds 5 degrees 
during this segment. 

F. Approach Profile Call-out for Performance –based Approaches.  For performance-based 
approaches that include both lateral and vertical guidance, the PNF should provide a callout if the aircraft 
deviates from the proper approach profile during any portion of an instrument approach.  Furthermore, the 
PNF should provide a call-out if the aircraft has entered the final approach segment of a performance-
based approach that uses a DA(H) if the lateral and/or vertical displacement exceeds the values in the 
manufacturers recommended procedures for that type of approach.  For performance-based approaches 
that use an MDA, a call-out should be made if the displacement exceeds the manufacturers recommended 
procedures for that type of approach.  A general rule of thumb is that these displacements should not 
exceed the equivalent of 1 time the required performance value.  

99. THE STANDARD AWTA OPERATING PROCEDURE. 

A. General.  Throughout the evolution of AWTA operations, numerous research programs have 
investigated various concepts in an attempt to optimize crew duties and responsibilities and to develop the 
ideal operational practices and procedures for operations in the restricted seeing-conditions associated 
with these operations.  Although the ideal operational procedure has not yet been found, one method of 
specifying crew duties and responsibilities has been demonstrated to be especially effective, and is 
beginning to be widely used.  For the purpose of this handbook, this particular method of conducting 
AWTA operations is called the “standard AWTA operating procedure.” The standard AWTA operating 
approach procedure is based on the use of autocoupled approaches to minimize flightcrew workload and 
to increase the precision of flightpath control.  This concept was also designed to distribute the workload 
between the two pilots during the critical final approach segment and to provide a smoother transition 
from instrument to visual flight for completion of the landing.  Another advantage to this concept is that 
the approach will default to a missed approach if any confusion, hesitation, or disorientation occurs at the 
critical decision point (DA(H) or MDA/MAP).  It is national direction and guidance that all operators 
(except for those operators using heads-up display equipment) should be encouraged to use the standard 
AWTA operating procedure for instrument approaches when the weather conditions are equal to or less 
than RVR 5000 for approaches that have an MDA and RVR 4000 for approaches that have a DA(H). 
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B. The Standard AWTA Operating Procedure Concept.  The standard AWTA operating procedure 
specifies a separation of the crew duties and responsibilities for the pilot who manipulates the controls 
during the landing (the landing pilot) and the pilot who is not manipulating the controls during the landing 
(the non-landing pilot). 

(1) Responsibilities of the Non-Landing Pilot.  The non-landing pilot maintains a full-time 
instrument reference throughout the approach and landing or missed approach.  The non-landing pilot 
also serves as the master monitor of the flight instruments, navigation instruments, the autoflight system, 
and other critical aircraft systems. 

(a) The non-landing pilot is assigned the responsibility for hands-on control of the aircraft 
from the beginning of the final approach segment until arrival at DA(H).  At MDA or DA(H), the non-
landing pilot is responsible for making the go-around decision if the landing-pilot does not immediately 
respond to the “decide” challenge (call-out) at DA(H) or MDA/ MAP.  If, before passing MDA or 
DA(H), the landing-pilot makes the decision to continue the approach and assumes hands-on control of 
the aircraft, the non-landing pilot relinquishes aircraft control and continues to serve as the master 
monitor throughout the subsequent landing or, if required, a missed approach. 

(b) The non-landing pilot is responsible for hands-on control of the aircraft from the 
beginning of the final approach segment until arrival at MDA/MAP or DA(H).  Upon arrival at this point, 
the non-landing pilot is also responsible for immediately executing a go-around and maintaining hands-on 
control throughout the missed approach segment, unless one of the following three events occurs. 

(c) The landing-pilot determines that the aircraft’s flightpath is acceptable and the external 
visual cues are adequate for continuing the approach by visual references.  In this case, the landing-pilot 
assumes hands-on control of the aircraft by a call-out such as, “I’ve got it” and simultaneously pushes the 
non-landing pilot’s hand from the throttles.  This double confirmation (verbal and tactile) is essential for 
ensuring an Orderly transfer of control during this critical flight phase. 

(d) The landing-pilot determines that either the flightpath or the external cues are 
unacceptable and executes a missed approach by assuming hands-on control of the aircraft.  The transfer 
of control should be accomplished in the same manner as previously described. 

(e) The landing-pilot detects or strongly suspects an unsafe condition and executes a missed 
approach by assuming hands-on control of the aircraft in the same manner as previously described. 

(2) Responsibilities of the Landing-Pilot.  The landing pilot serves as the secondary monitor of 
the flight instruments and aircraft systems.  The landing-pilot has the primary responsibility for evaluating 
the overall performance of the approach, determining the adequacy of the external visual cues, and for 
making the decision at MDA/ MAP or DA(H) to either continue the approach and landing or to go-
around.  During the approach, the landing-pilot incorporates external visual cues with the instrument 
references until reaching 100 feet above MDA/MAP or DA(H).  At 100 feet above MDA or DA(H), the 
landing-pilot transitions to head-up scanning to evaluate the adequacy of external visual cues and to begin 
formulating the decision that must be made before passing MDA/MAP or DA(H). 

(a) If, before passing MDA/MAP or DA(H), the landing-pilot decides that the aircraft’s 
flightpath is acceptable and the external visual cues are adequate for continuing the approach visually, the 
landing-pilot assumes hands-on control of the aircraft by making a call-out such as “I’ve got it” and 
simultaneously pushes the non-landing pilot’s hand from the throttles.  The landing-pilot is responsible 
for manipulating the controls during the landing or throughout the missed approach if a go-around is 
necessary below MDA or DA(H). 
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(b) If the landing-pilot decides that a go-around is necessary before assuming hands-on 
control of the aircraft, the landing-pilot should give the call-out “go-around,” and simultaneously push the 
throttles toward go-around power.  The non-landing pilot will then execute the missed approach.  In 
unusual circumstances, such as when the non-landing pilot hesitates to follow the go-around command, 
the landing-pilot can execute the missed approach by giving another call-out such as, “I’ve got it; going 
around” while simultaneously pushing the non-landing pilot’s hand from the throttles and assuming 
hands-on control of the aircraft. 

(c) The landing-pilot must manipulate the controls when operating below the MDA or 
DA(H).  Therefore, the landing-pilot must execute the missed approach and manipulate the controls 
throughout the missed approach segment if a go-around is necessary below MDA or DA(H). 

C. The Decision at MDA/MAP or DA(H).  The landing-pilot is responsible for making the landing or 
go-around decision at MDA/MAP or DA(H).  The non-landing pilot is responsible for making the go-
around decision at MDA/MAP or DA(H) if the landing-pilot does not immediately respond to the 
“decide” challenge (call-out) at MDA/MAP or DA(H). 

100. EVALUATION AND APPROVAL OF AWTA OPERATIONS.  The process for evaluating 
and approving AWTA operations follows the general process for approval or acceptance. The discussion 
in the following paragraphs provides specific criteria and direction related to the evaluation and approval 
of AWTA operations. 

A. Straight-In Approach and Landing Operations.  Before an operation can be authorized for the use 
of straight-in instrument approach procedures that have either an MDA or a DA(H), inspectors must 
evaluate the proposed operation and determine that the operator is competent to safely conduct those 
procedures.  Inspectors must ensure that the operator’s program specifies the conditions necessary for the 
safe conduct of proposed operations.  The operator’s program should incorporate systems, methods, and 
procedures that meet the following criteria: 

• Program restricts operations to aircraft that are properly equipped and airworthy for the 
straight-in approaches to be conducted 

• Complies with regulatory requirements specified for the operations 

• Meets the requirements of Part B, C, and H of the OpSpecs and the criteria of this handbook 

• Provides for accepted, safe operating practices, such as altitude awareness and sterile cockpit 
procedures 

• Meets the criteria of AC 120-29 (as amended), when applicable 

• Requires the use of the stabilized approaches when turbojet, turbofan, or propfan airplanes 
are used 

• Program restricts operations to pilots who are properly trained, experienced, qualified, and 
proficient for the particular operation being conducted (including use of basic air carrier 
minima as well as standard minima) 

• Program restricts operations to airports and runways that meet the requirements applicable to 
straight-in instrument approaches 
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B. Approaches Requiring Circling Maneuvers.  When an operator is authorized to conduct 
instrument approaches, the OpSpecs automatically authorize the conduct of circling maneuvers in VFR 
weather conditions (1000 feet ceiling and 3 statute miles visibility).  A circling maneuver conducted 
under this authorization may be performed at the published HAA appropriate for the highest speed in the 
circling maneuver.  However, before circling maneuvers can be conducted with ceilings below 1000 feet 
and/or visibilities below 3 statute miles, the operator’s approved training program must provide for 
training in the circling maneuver.  If an operator intends to conduct circling maneuvers with ceilings 
below 1000 feet and/or visibilities below 3 statute miles, inspectors must evaluate the operator’s training 
program and determine that it provides adequate instruction and checking of pilots on the circling 
maneuver.  When an operator does not provide training on circling maneuvers, the operator’s operating 
policies and procedures must prohibit circling maneuvers when ceilings and/or visibilities are below 
1000 feet and 3 statute miles.  Inspectors must also ensure that the certificate holder’s overall program 
specifies the necessary conditions (over and above those required for straight-in approaches) to safely 
conduct circling maneuvers.  The operator’s program should incorporate methods, procedures, and 
training that meet the following criteria: 

• Meets the circling maneuver criteria in the OpSpecs 

• Requires the circling maneuver to be performed in visual flight conditions 

• Provides for safe missed approaches throughout the circling maneuver 

• Requires the use of circling maneuver minima appropriate to the highest speed used in a 
particular circling maneuver 

• Program restricts operations to those airports and runways where circling maneuvers can be 
safely completed 

• Program restricts circling maneuvers with ceilings below 1000 feet and/or visibilities below 
3 statute miles to those pilots who are properly trained and checked for the circling maneuver 
in those weather conditions 

C. Visual Approaches.  An operator is authorized to conduct visual approaches, provided the 
conditions specified in the OpSpecs are met.  For operations at foreign airports, it is important to 
understand that the term “visual approach” can have a different meaning than the U.S. definition of visual 
approach.  The ICAO definition of a visual approach includes a “contact approach” and does not include 
requirements to have VFR weather conditions, to be under the control of an air traffic control (ATC) 
facility, or to be within 35 nautical miles of the destination airport.  In both domestic and foreign 
operations, the operator must comply with the conditions specified in the operations specifications when 
conducting visual approaches.  When authorized to operate in foreign countries, the operator’s policies, 
procedures, and approved training program must ensure that the requirements for visual approaches in 
foreign countries are adequately addressed. 

D. Contact Approaches.  Contact approaches, in accordance with the OpSpecs, are authorized only 
when the operator’s approved training program provides training on contact approaches.  A contact 
approach is an authorization to deviate from the prescribed instrument approach procedure (under IFR 
weather conditions) and to proceed visually to the runway of intended landing.  Although the flight is still 
on an IFR flight plan, and ATC maintains responsibility for the separation of aircraft and wake vortex 
requirements, the flightcrew does assume total responsibility for navigation and terrain and obstacle 
avoidance.  If an operator does not provide training on contact approaches, its policies and procedures 
must prohibit pilots from requesting, accepting, or conducting contact approaches.  When an operator 
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does provide training on contact approaches, the operator’s operating policies and procedures must ensure 
that the conditions and requirements for accepting and conducting these approaches are clearly stated. 

E. Special Instrument Approach Operations.  Operators can be authorized to conduct special 
instrument approach and landing operations.  When authorizing these types of special approaches, 
inspectors must be assured that the aircraft are properly certificated, equipped, and maintained.  In 
addition, approved training programs and operating policies and procedures must ensure that these 
operations can be safely conducted.  The following discussion addresses the current types of special 
instrument approach operations that are well developed and understood.  If the operator requests approval 
of other types of special instrument approach operations, the request should be forwarded through the 
Regional Flight Standards Division to AFS-400 for national direction and guidance related to the 
approval and conduct of the proposed special operation. 

F. Traditional Area Navigation (RNAV) Approaches.  Operators can be authorized to conduct CAT I 
RNAV approach operations in accordance with OpSpecs C063 and H112.  The aircraft must be properly 
certificated, equipped, and maintained for RNAV approaches in accordance with AC 90-45, Approval of 
Area Navigation Systems for use in the U.S. National Airspace System, as amended (or equivalent 
criteria).  In addition the operator’s approved training program, operating policies and procedures must 
ensure that these operations can be safely conducted.  When authorized, the RNAV approaches 
established in Part 97 may be conducted, provided the equipment requirements and procedures specified 
by the Part 97 procedure have been complied with.  The operator may also be authorized to conduct other 
RNAV instrument approach procedures (not listed in Part 97) by listing the procedures in OpSpecs C064 
and H113. 

G. Airborne Radar and Offshore Approaches.  An operator can be authorized to conduct Airborne 
Radar Approaches (ARAs) and/or Offshore Standard Approach Procedures (OSAPs).  The operator’s 
approved training program, equipment installations, and operational policies and procedures must meet 
the criteria specified in AC 90-80 (as amended) before the operator can be authorized to conduct ARAs 
and OSAPs.  ARAs and OSAPs are authorized by listing the procedure in OpSpec H113. 

H. Point-In-Space Approaches.  In certain cases, the instrument portions of an instrument approach 
procedure may deliver the aircraft to a predetermined “point-in-space” instead of to an airport or runway.  
These types of approaches are intended to provide an IFR descent to a point where sufficient visual 
reference is available for the pilot to navigate visually for several miles to the airport of intended landing.  
If the required seeing-conditions are not established before passing this point-in-space, a missed approach 
can be safely executed.  These procedures are useful in the following two situations: 

(1) Terrain, obstacles, conflicting air traffic, and/ or navigation systems limitations can 
occasionally prevent the establishment of a standard IFR approach procedure to a particular airport or 
runway.  In certain cases where this occurs, an instrument approach can be established to provide an IFR 
descent to a point a few miles from the airport.  Upon arrival at this point-in-space, the flight can then 
proceed under VFR conditions using pilotage and/or station-referenced VFR Class I navigation to a 
landing at that airport.  These procedures are, in effect, an instrument approach procedure followed by an 
extended visual segment and are commonly referred to as “fly visuals.”  In normal circumstances, an 
authorization to conduct approaches that have an MDA automatically authorizes the operator to conduct 
fly visuals in accordance with Part 97 and the OpSpecs. 

(2) Helicopter enroute descent areas (HEDAs) permit a single instrument procedure to serve 
many offshore heliports, and significantly reduce the burden of developing numerous standard instrument 
approach procedures for this dynamic situation.  This is particularly useful in offshore operations where 
heliports frequently exist for short periods of time and the location of the heliport is frequently moved 
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because of operational needs.  Once the criteria specified in AC 90-80 (as amended) have been met, 
HEDAs are authorized by being listed in OpSpec H104. 

I. Performance-based Approaches.  Operators can be approved for performance-based approach 
and landing operations.  Performance-based operations are current evolving (2006) and new operating 
concepts and capabilities are being developed.  Until further guidance is developed, inspectors evaluating 
an operators request to conduct performance-based operations should contact AFS-400 for detailed 
evaluation criteria for that particular operation.  The AFS-400 web site also contains updated information 
concerning performance-based operations.  

101. AIRPORT, RUNWAY, NAVIGATION SYSTEM, AND GROUND-BASED EQUIPMENT 
REQUIREMENTS.  The suitability of the airports and runways for the type of aircraft used and type of 
operation being conducted is an integral Part of evaluating and approving AWTA operations.  

A.  The basic requirements for instrument flight operations and the takeoff and landing performance 
requirements of the applicable operating rules address the majority of the criteria required for AWTA 
operations.  However, the operational concepts and operating criteria used by the operator in the conduct 
of AWTA operations are other factors to be considered.   

B.  Inspectors must determine that the operator fully understands the AWTA operational requirements 
and provides the necessary policies, procedures, and training to meet those requirements.  The operator 
must address the requirements for the use of various operating minima in company manuals and training 
programs.  When determining the adequacy of airports to support an operator’s operations (including any 
special requirements for the use of standard air carrier minima), inspectors must consider whether the 
operator’s overall program accounts for the following factors: 

• Suitability of runways, runway field lengths, taxiways, and other maneuvering areas on the 
airport 

• Suitability of instrument approach procedures and navigation systems to be used 

• Adequacy of procedures for protection of the runway safety and obstacle-free areas and 
ILS/MLS critical areas (if applicable) as well as runway and taxiway incursion prevention 
procedures 

• Required ATC facilities and services 

• Required safety facilities and services (such as crash, fire, and rescue) 

• Weather reporting and forecasting services 

• Aeronautical information services (NOTAM, ATIS) 

• Use of radio-controlled lighting, if appropriate 

• Adequacy of lighting, marking, and other visual aids necessary to support operations. 

102. OPERATIONS USING BASIC AIR CARRIER OPERATING MINIMA THAT ARE 
BASED ON TRADITIONAL GROUND-BASED NAVAIDS.   

A. This paragraph discusses the evaluation and approval criteria for AWTA operations, based on 
traditional ground-based NAVAIDs, that are restricted to basic operating minima.  Basic operating 
minima include the high-minimum PIC minima and the basic turbojet minima.  This includes approaches 

Page 84 



12/12/06 N 8000.340 
 Appendix 2 

that have an MDA or DA(H), with or without circling maneuvers, using standard equipment to conduct 
instrument approach procedures based on standard ICAO approach and landing NAVAIDs (VOR, 
VOR/DME, NDB, ILS, MLS) or ATC radar approaches (ASR, Precision Approach Radar (PAR).  Unless 
specifically stated otherwise, the criteria discussed in this paragraph are applicable to both helicopters and 
airplanes.  The criteria and other pertinent factors discussed in this paragraph are in addition to the airport, 
runway, and ground-based equipment requirements discussed in the previous paragraph.   

(1). Airborne Equipment Required for Basic Operating Minima.  When aircraft and avionics 
equipment are certificated by the United States, the requirements in Parts 61, 91, 121, and/or 135, as 
appropriate, are taken into consideration.  Therefore, aircraft and avionics combinations certificated by 
the United States for IFR flight are capable of supporting the conduct of AWTA operations using basic air 
carrier operating minima.  This applies to reciprocating and turbopropeller airplanes as well as turbojet, 
turbofan, and propfan airplanes and all helicopters.  Therefore, for operations using standard IAPs based 
on ICAO standard ground-based NAVAIDs and basic operating minima, the aircraft and avionics 
airworthiness certification basis and the operating rules define the required airborne systems and 
equipment.  These requirements include the provisions of §§ 91.25, 91.37, 121.305, 121.347, 121.349, 
135.163 and 135.165.  These requirements are “equipment rules” (that is “the aircraft must be equipped 
with...”).  As such, they are distinctly different from the requirements that must be met to actually conduct 
an IAP. 

(2). Airborne Equipment Required for Departure.  The “equipment rules” are met when the 
required equipment is installed and serviceable at the time a flight deParts.  The redundancy specified in 
these rules is intended to provide the capability to safely continue and complete an IFR approach and 
landing (at either a destination or alternate airport) in the event an approach system fails or malfunctions 
in-flight. 

(3). Airborne Equipment Required for Conducting Standard Instrument Approach Procedures.  
The “equipment rules” specifically address the airborne equipment, that must be installed and serviceable 
before departure for basic air carrier operating minima.  Therefore, additional requirements must be 
specified to address instances where some of the required equipment fails or malfunctions in-flight.  This 
is particularly true in situations where the “equipment rules” require redundancy for the purpose of 
preserving an instrument approach capability in the event a failure occurs.   

(a) The equipment rules and the operations specifications do not specify in detail the 
equipment required to initiate a standard instrument approach procedure.  However, the operational 
concepts and regulatory provisions clearly intend and require certain equipment to be serviceable to safely 
execute an  instrument approach procedure.  U.S. TERPS criteria (which are incorporated into Part 97 by 
reference) and ICAO PANS-OPS criteria for instrument approach procedure design clearly require that 
specific airborne equipment must be serviceable in Order to conduct the approach.  14 CFR §91.175 and 
the OpSpecs require the use of an approved IAP for all instrument approach and landing operations 
conducted in IFR weather conditions (contact approaches are the exception).  U.S. TERPS and ICAO 
PANS-OPS criteria identify instrument approach procedures by the airborne and ground-based or space-
based equipment that must be serviceable for final approach guidance (for example VOR, VOR/DME, 
ILS/DME, Localizer Descent Aid (LDA)).   

(b) In general, the airborne equipment required to be serviceable in Order to safely execute an 
IAP consists of both flight instruments and navigation equipment.  As a minimum, the required flight 
instruments and navigation equipment must permit, under IFR weather conditions, an Orderly transition 
from the enroute environment through the initial approach fix to the DA(H) or MDA/MAP.  Thereafter, if 
visual reference cannot be established, the flight instruments and navigation equipment must permit the 
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execution of a missed approach and transition back to the enroute environment for a diversion to an 
alternate airport or for reinitiating the instrument approach, as circumstances dictate.   

(c) This required equipment also includes any flight instruments and navigation equipment 
necessary to define the courses or flightpaths to be flown and to determine the significant geographic 
points defined by the procedure (such as transition or stepdown fixes, arrival at minima and/or MAPs).  
Obviously, the flight instruments and navigation equipment must provide usable information to the pilot 
flying the aircraft.  This information must be located within that pilot’s normal instrument scan pattern.  
Most instrument approach operations do not require redundant flight instruments and navigation 
equipment to execute an instrument approach procedure.  For example, a single serviceable VOR/ILS 
system, a single marker beacon system, a single DME system, and a single set of flight instruments are 
normally sufficient to fly an ILS/DME instrument approach procedure using basic air carrier minima.  
This example assumes that the initial approach, missed approach, and the route of flight to the alternate 
airport are based on VOR or VOR/DME.  Inspectors must determine that the operator’s overall AWTA 
operations program provides the policies, procedures, training, and equipment necessary for conducting 
the instrument approach procedures authorized by the OpSpecs. 

B. Operator Manuals.  Before granting approval by issuing OpSpecs, inspectors must evaluate the 
ability of the operator’s overall program to provide the policy guidance, methods, and procedures 
necessary for ensuring the safe conduct of instrument approach operations using basic air carrier 
operating minima.  In conducting this evaluation, inspectors must consider certain factors related to the 
manuals.  After completing this evaluation, the inspector must make a judgment concerning whether the 
operator’s program as described in its manuals is able to meet the requirements of 14 CFR and the 
OpSpecs.  Inspectors must also make a judgment concerning the operator’s ability to provide for safe, 
accepted operating practices and procedures.  When conducting this evaluation and making an appropriate 
judgment, the inspector should consider the following factors: 

• Criteria and procedures for determining the suitability of runways, airport facilities, services 
and ground-based equipment necessary for the types of aircraft used and the CAT I operation 
to be conducted 

• Criteria and procedures for determining the airborne equipment required to be serviceable at 
departure 

• Criteria and procedures for determining the airborne and ground-based equipment that must 
be serviceable before conducting CAT I operations at the destination and alternate airports 

• Criteria and procedures for determining the airworthiness status of the aircraft for the 
operation to be conducted 

• Criteria and procedures to ensure that the minimum equipment list (MEL) requirements are 
met for the operation being conducted 

• Criteria and procedures that ensure that CAT I dispatch or flight release requirements are met 

• Criteria and procedures for determining the instrument procedures and operating minima 
authorized, including the equipment, training, and qualification requirements necessary for 
conducting the operations 

• Specific and detailed operating procedures and crew duty assignments for the types of aircraft 
used and the instrument approach procedures authorized.  (These policies and procedures 
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must require all turbojet operations to be conducted in accordance with the “stabilized 
approach” concept.) 

• Specific requirements and instructions concerning the operating restrictions and limitations 
associated with the types of aircraft and the instrument approach procedures to be used. 

C. The Operator’s Training Program.  Inspectors must evaluate training programs to determine that 
flightcrews receive both ground and flight training on the instrument approaches the operator is 
authorized to conduct.  Because of procedural and design similarities, flight training on one type of 
instrument approach procedure often provides the necessary training for other types of instrument 
approach procedures.  Inspectors observing training in progress should verify that the approved training 
and qualification curriculum segments ensure flightcrew competency in the conduct of authorized 
instrument approach procedures. 

D. Approaches That Have an MDA.  Approaches that have an MDA are also referred to as 
nonprecision approaches that only provide lateral guidance or approaches “other than instrument landing 
system (ILS), microwave landing system (MLS), or Wide Area Augmentation System (WAAS).”  The 
flightcrew qualification program of each certificate holder or operator, as applicable, must address 
approaches that have an MDA for the operator to be authorized to conduct those IFR operations.  Ground 
and flight training as well as flight checking requirements must be met in accordance with the applicable 
operating regulation of the certificate holder or operator. 

(1) Ground training and flight training for approaches that have an MDA are required for 
certificate holders to be authorized to conduct those IFR operations.  For Part 121 operations, flightcrew 
ground training, flight training, and flight checking must be addressed in accordance with Part 121, 
Appendices E and F, or the Advanced Qualification Program (AQP), as applicable. 

(2) Flight training on VOR approaches satisfies flight training requirements for ILS Localizer 
(LOC), Simplified Directional Facility (SDF), and Localizer Descent Aid (LDA) approaches. 

(3) Flight training on VOR/DME approaches satisfies flight training requirements for LOC/DME 
and LDA/DME approaches. 

(4) Flight training on LOC back course approaches is required if the LOC back course approach 
is authorized. 

(5) GPS instrument approaches that have an MDA may be credited during flight checking for 
other equivalent types of approaches.  However, the demonstration of any other approaches that have an 
MDA may not be credited toward the authorization requirement to demonstrate at least one GPS approach 
during the instrument check required by §135.297 and the proficiency check required by § 121.441(a)(1). 

E. Approach that have a DA(H) (Precision, and APV instrument approach procedures).  ILS, MLS, 
and RNAV approaches that provide lateral and vertical guidance are based on traditional ILS, MLS, and 
GPS NAVAIDs including WAAS (or equivalent such as EGNOS) equipment and have a DA(H). 

(1) Ground and flight training on ILS, MLS, and applicable RNAV approaches is required for 
operators authorized to conduct these types of approaches. 

(2) Flight training is required on ILS approaches, if the conduct of ILS approaches is authorized. 

(3) Flight training on Precision Approach Radar (PAR) approaches is required, if the conduct of 
PAR approaches is authorized. 
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(4) Flight training is required on MLS approaches, if the conduct of MLS approaches is 
authorized. 

(5) Flight training is required on RNAV approaches using WAAS, if the conduct of theses 
RNAV approaches is authorized. 

F. Circling Approach Maneuvers (authorized in OpSpec C075). 

(1) No Part 135 certificate holder authorized to conduct operations under IFR shall use, nor may 
any PIC execute a circling approach maneuver to minima published in the instrument approach procedure 
for the circling approach maneuver or the minima specified in the chart in OpSpec C075, whichever is 
higher - unless that PIC has, within the last 6 months, or as required by an AQP, satisfactorily 
demonstrated the circling approach maneuver to published minima to an approved check airman or the 
Administrator. 

(2) For Part 121, if the operator does not provide flight training and flight checking on the 
circling approach maneuver in accordance with 14 CFR Part 121, Appendices E and F, respectively, then 
the operator’s General Operations Manual (GOM) and the manuals used by the flightcrews must 
specifically prohibit conducting circling approach maneuvers when reported weather conditions are below 
1000-3 (ceiling and visibility). 

(3) Ground training must include instruction on procedures to be used to ensure that missed 
approaches executed during a circling approach maneuver will be conducted safely. 

(4) See OpSpec C075 – Category I IFR Landing Minima – Circle-To-Land Maneuver, for details 
on the training and checking requirements for the circling approach maneuver authorization for all 
certificate holders. 

G. Visual Approaches.  Ground training must include instruction on the requirements specified in the 
OpSpecs for acceptance of visual approaches. 

H. Contact Approaches.  Contact Approaches may be authorized by the issuance of OpSpec C076.  
If the certificate holder does not provide flightcrew training in accordance with OpSpec C076, then the 
approved operating manuals used by the certificate holder’s flightcrews should explicitly prohibit the 
Contact Approach. 

I. Ground Training.  OpSpec C076 specifies that each PIC must satisfactorily complete approved 
ground training before conducting a Contact Approach.  That training should include the specific 
conditions shown in OpSpec C076 under which the PIC may request and conduct a Contact Approach. 

J. Flight Training.  Inspectors should encourage realistic flight training on the Contact Approach, as 
that term is described in the Aeronautical Information Manual.  However, if realistic flight training is not 
possible, inspectors should not require flight training because of possible negative training effects. 

K. Maintenance Program.  The airworthiness program for each of the operator’s aircraft types and 
for avionics equipment must be structured to equip, configure, and maintain the operator’s aircraft and 
systems to support AWTA operations.  POIs must coordinate closely with the principal maintenance and 
avionics inspectors to ensure that the operator’s aircraft are airworthy for the operations to be conducted. 

L. Proving and Validation Tests.  Since AWTA operations using basic air carrier operating minima 
are the foundation or basic “building block” for IFR operations, additional validation testing above the 
normal aircraft proving test requirements is usually not necessary or appropriate.  Validation testing is not 
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required if CAT I operations are evaluated during the aircraft proving tests required by Part 121 or 
Part 135.  Validation tests are required, however, if an operator has previously conducted “VFR Only” 
operations and is proposing to conduct AWTA operations for the first time with existing aircraft.  
Validation tests may also be required when a Part 135 operator or an applicant for a certificate proposes to 
conduct AWTA operations with an aircraft in which Part 135 does not require that a proving test be 
conducted. 

M. Higher Headquarters’ Review and Concurrence.  Higher headquarters’ review and concurrence 
are generally not required for approval of AWTA operations using basic air carrier operating minima.  
The exception, however, is when a special review and concurrence requirement has been established by 
the regional flight standards division and/or AFS-400. 

103. AWTA OPERATIONS USING STANDARD AIR CARRIER OPERATING MINIMA 
THAT ARE BASED ON TRADITIONAL GROUND-BASED NAVAIDs.  AWTA operations using 
standard operating minima are conceptually based on the foundation or building block experience gained 
through the use of basic air carrier operating minima.  The lower operating minima are achieved by 
increasing the precision of flightpath control through enhanced ground-based electronic equipment, visual 
aids, airborne equipment, flightcrew training and qualification, and maintenance requirements.  

A. This paragraph addresses only those factors unique to the standard operating minima.  It is 
important to understand that this reduction of operating minima only effects VIS/RVV/RVR requirements 
for straight-in instrument approach procedures.  Minimum IFR altitudes or heights are not reduced.  
When inspectors evaluate a request from an operator or an applicant to conduct CAT I operations using 
standard operating minima, the following factors must be considered:  

(1) Ground-Based Visual Aids.  A primary factor in achieving the lowest operating minima is 
related to ground-based lighting aids.  All instrument approaches that have an MDA with minima below 
one statute mile or RVR 5000 (RVR 2000 for helicopters) and all approach that have a DA(H) with 
minima below 3/4 statute mile or RVR 4000 (RVR 3500 for helicopters) are based on serviceable 
approach lighting systems.  All approaches that have a DA(H) with minima below 1/2 statute mile or 
RVR 2400 are based on serviceable approach, high intensity runway edge, high intensity touchdown 
zone, and high intensity runway centerline lighting. Visibility minima revisions using the FAA-JAA 
harmonized minima base visibility minima on two principal factors: 1) the height above threshold 
elevation and 2) the length of approach lighting.  Another factor used to obtain visibility minima below 
RVR 2400 feet is the use of high intensity touchdown zone and runway centerline lighting or aircraft 
equipment approved for use in lieu of this lighting.  Aircraft equipment that must be used to the DA(H) to 
achieve RVR less than 2400 without touchdown zone and centerline lighting includes a coupled autopilot, 
head-up guidance system or flight director (two-pilot operation required).   Both Part 97 and the 
applicable operations specifications establish the lowest operating minima that can be authorized for the 
various lighting configurations. 

(2) Ground-Based Electronic Aids.  The precision of the electronic guidance system heavily 
influences the lowest minima authorized for a particular instrument approach procedure.  For approaches 
that have an MDA, the precision of VOR systems allows for lower minima than NDB systems.  For 
approaches that have a DA(H), standard operating minima can only be achieved when the ILS provides 
acceptable glidepath angles, threshold crossing heights, and acceptable course and glideslope guidance, 
down to an HAT of 200 feet. Visibility minima using FAA-JAA harmonized values are based on the 
height above threshold elevation and length of approach lighting, but the precision of the electronic 
guidance system influences the lowest height above threshold achievable at a given airfield which in turn 
influences the visibility minima. 
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B. Obstacle Clearance Limitations.  Standard operating minima can only be achieved in those cases 
where obstacle clearance requirements permit the standard DA(H) or MDA.  In other words, higher than 
standard operating minima must be established when DA(H) or MDA adjustments are necessary due to 
obstacle clearance requirements. 

C. Reciprocating and Turbopropeller-Powered Airplanes and All Helicopters.  If an inspector is 
authorized to use the basic air carrier operating minima, and uses reciprocating or turbopropeller-powered 
airplanes or helicopters in AWTA operations, use of the standard operating minima is automatically 
authorized.  This automatic authorization applies only to pilots who are not restricted by the high-
minimum PIC requirements of 14 CFR and OpSpecs.   

104. USE OF STANDARD OPERATING MINIMA IN TURBOJET, TURBOFAN, AND 
PROPFAN AIRPLANES FOR OPERATIONS BASED ON TRADITIONAL GROUND-BASED 
NAVAIDS.  An operator shall not be authorized to conduct AWTA operations using standard operating 
minima with turbojet, turbofan, and/or propfan airplanes unless the aircraft, airport, runway, and 
flightcrews used are specifically qualified for the standard operating minima.  When evaluating a proposal 
to conduct AWTA operations using standard operating minima, inspectors must determine the status of 
these qualifications as applicable.  Based on the results of the evaluation of these factors, an inspector 
must make a judgment concerning the certificate holder’s competence to conduct operations using the 
lower standard operating minima.  The criteria to be used in making this judgment include the criteria for 
use of basic air carrier operating minima and the additional criteria discussed in this paragraph and 
AC 120-29 (as amended).  Before authorizing a certificate holder to conduct operations using standard 
operating minima with any turbojet, turbofan, or propfan airplane, inspectors must determine that the 
overall CAT I AWTA program (including manuals and training) ensures the following criteria will be met 
during the conduct of those operations: 

A. Airports and Runways.  Operations must be restricted to those airports and runways where an 
authorized instrument approach procedure is established in accordance with Part 97 or the OpSpecs and 
where the authorized instrument approach procedure permits the use of standard operating minima.  The 
airport facilities and services must meet the following additional criteria when standard operating minima 
are used: 

• Runways being used provide an effective runway field length of at least 1.15 times the 
landing field length required by § 121.195(b) or § 135.385(b) 

• Runways are equipped with serviceable approach and runway lighting systems as required by 
the OpSpecs. 

• NAVAIDs serving the runways and the obstacle clearance requirements for the runways 
permit the development of an unrestricted instrument approach procedure (that is, a standard 
DA(H) or MDA). 

• ATC facilities and services are compatible with the use of standard operating minima. 

• The weather reporting system must support operations using standard operating minima 
(RVR is required for operations below 1/2 statute mile). 

B. Additional Airborne Equipment.  Additional airborne equipment is not usually required for 
traditional instrument approaches that have an MDA when standard operating minima are used.  
Additional airborne equipment, however, is required before standard operating minima can be used for 
traditional approaches that have a DA(H). 
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C. Flight Guidance and Automatic Control Systems.  The minimum additional airborne equipment 
required is either a single flight director or a single automatic approach coupler (autopilot). Minima 
developed using FAA-JAA harmonized criteria also allow head-up guidance equivalent to that of a single 
flight director to be used to DA(H) to operate at the lowest visibility minima.  It is usually advantageous, 
however, to install redundant equipment because the airborne equipment used, the flight training 
conducted, and the dispatch or flight release requirements are inter-related, especially when the 
probability of inflight failure is considered.  As a result many operators use either dual flight directors 
with dual displays or a single flight director and a single approach coupler.  See the discussion on training 
and dispatch or flight release requirements in the following paragraph. 

D. Instrument Failure Detection and Warning System.  Unless the operator implements acceptable 
procedures and crew duty assignments to reliably and immediately detect failures/malfunctions, the 
aircraft should be equipped with an acceptable instrument failure and/or malfunction detection and 
warning system to provide immediate and accurate information to pilots of any failures in essential 
equipment.  If such detection and warning systems are not installed, the certificate holder must implement 
acceptable procedures and crew duty assignments to reliably and immediately detect failures or 
malfunctions that could affect flight safety. 

E. Additional Equipment.  Any additional equipment specified in the type design approval 
(certification) basis and/or the FAA-approved flight manual must also be installed and serviceable if it is 
required for operations using standard operating minima. 

F. Pilot Training.  The operator’s approved training program, ground and flight, must provide the 
flightcrews with the skills, knowledge, and proficiency necessary to safely conduct operations using 
standard operating minima.  Use of the “stabilized approach” is mandatory for all turbojet operations.  
Training on the use of standard operating minima for approaches that have an MDA can usually be 
adequately addressed in ground training, since additional airborne equipment is not usually required for 
traditional approaches that have an MDA.  Ground training on use of standard minima when conducting 
traditional approaches that have an MDA should address the required ground-based visual aids (lighting 
and marking), and the authorized procedures and operating minima.  The ground training should also 
address any additional required procedures and crew duties, and the increased difficulty encountered 
during the transition from instrument to external visual references created by the reduced seeing-
conditions associated with use of standard operating minima.  Training on the use of standard operating 
minima for approaches that have a DA(H) must be more extensive and involve both ground and flight 
training curriculum segments. 

(1) Ground Training for Approaches that Have a DA(H).  The ground training curriculum 
segments for all categories of training must include instruction on the following factors as they relate to 
the use of standard operating minima for approaches that have a DA(H): 

• Required ground-based visual aids 

• Authorized instrument approach procedures, and operating minima 

• Additional required procedures and crew duties 

• Seeing-conditions associated with the transition from instrument to visual flight 

• The necessity for maintaining a full-time instrument reference by one pilot until passing 
100 feet AGL 

• Required additional airborne equipment 
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• Critical reasons for proper “eye reference” position (proper sitting height) 

• Required pilot training and qualifications 

• Methods for determining that the airplane is airworthy for operations using standard 
operating minima, and the associated dispatch or flight release requirements. 

(2) Flight Training for Approaches that Have a DA(H).  The primary objective of flight training 
on the use of standard operating minima is to ensure that the flightcrew has the skills, knowledge, and 
proficiency necessary for meeting the operational concepts and criteria of operations using the lower 
minima.  In addition, pilots must be specifically qualified to conduct approaches that have a DA(H) using 
the standard operating minima.  In Order to qualify, pilots must satisfactorily demonstrate to a check 
airman or an FAA inspector, either inflight or in an acceptable simulator, the competence necessary to 
safely conduct these operations.   

(3) The maneuvers on which pilots must be trained and checked depend on the equipment 
installed and the dispatch (or flight release) option selected by the operator.  The appropriate maneuvers 
for each equipment installation and dispatch (or flight release) option are described in the following 
subparagraphs.  The maneuvers must be accomplished in accordance with the policies, standards, 
procedures, and crew duties specified in the operator’s manuals and approved training program.   

(4) When the maneuvers are performed in a flight simulator that realistically reproduces the 
seeing-conditions encountered and the required ground-based visual aids, the transition from instrument 
to visual reference should begin at 200 feet as it would normally occur in actual operations.  However, 
when these maneuvers are accomplished in an airplane, the maneuvers (except for “raw data” approaches) 
must be conducted “under the hood” down to 100 feet.  This lower height during training or checking in 
the actual airplane is necessary to realistically simulate the difficulties encountered during the transition 
from instrument to visual reference at 200 feet in actual weather conditions even though the flight check 
is administered in much better seeing-conditions. 

(5) For operations based on dual independent flight directors with dual displays (or equivalent 
head-up guidance), pilots must be trained and demonstrate competence on at least the following 
maneuvers: ILS/MLS approach flown to 200 feet (100 feet in an airplane), using the flight director system 
followed by a transition from instrument flight to visual flight to complete a landing; and an ILS/MLS 
approach flown to 200 feet (100 feet in an airplane) using the flight director system, with or without a 
transition to visual flight, followed by a missed approach conducted by reference to instruments. 

(6) For operations based on a single flight director system with dual displays (or equivalent head-
up guidance) and on an automatic approach coupler (autopilot), pilots must be trained in and demonstrate 
competence on at least the following maneuvers: an ILS/MLS approach flown to 200 feet (100 feet in an 
airplane) using the flight director system; and an ILS/MLS approach flown to 200 feet (100 feet in an 
airplane) using the automatic approach coupler (autopilot).  One of the approaches must be followed by a 
transition from instrument flight to visual flight to complete a landing while the other must be followed, 
with or without a transition to visual flight, by a missed approach conducted by reference to instruments. 

(7) For operations based on a single flight director system (or equivalent head-up guidance) or a 
single approach coupler (autopilot), pilots must be trained in and demonstrate competence in at least the 
following maneuvers: an ILS/MLS approach using only “raw data” flown to 200 feet (200 feet in an 
airplane); an ILS/MLS approach flown to 200 feet (100 feet in an airplane) using either the flight director 
or the autopilot, as appropriate.  One of the approaches must be followed by a transition from instrument 
flight to visual flight to complete a landing, while the other must be followed, with or without a transition 
to visual flight, by a missed approach conducted by reference to instruments. 
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(8) For operators authorized to conduct PAR approaches, pilots must also be trained in and 
demonstrate competence in the PAR approach.  Approaches using PAR procedures must be flown to 
200 feet (100 feet in an airplane).  The PAR approaches may be followed by either transition to visual 
flight to complete a landing or a missed approach conducted by reference to instruments. 

G. Operations Manuals and Flightcrew Duties.  The operator’s manuals must provide clear policies, 
procedures, and the direction and guidance necessary to ensure the safe conduct of those operations using 
lower than the standard operating minima.  The manual material must address and meet the criteria 
specified by 14 CFR, this handbook, and any appropriate advisory circulars.  The manuals must 
adequately address the items as they relate to the conduct of AWTA operations using standard operating 
minima with turbojet, turbofan, or propfan airplanes. 

H. Maintenance Program.  Before approving an operator’s proposal to use turbojet, turbofan, and/or 
propfan airplanes in AWTA operations that use standard operating minima, inspectors must ensure that 
the operator’s approved airworthiness program includes the special airborne equipment required for the 
standard minima.  Close coordination with the principal maintenance inspector (PMI) and the principal 
avionics inspector (PAI) is essential before granting operational approval. 

I. Proving/Validation Tests.  The special requirements of operations with standard operating 
minima dictate that an operator must validate its competency to safely conduct these operations.  Since 
additional airborne equipment or special procedures are not required for reciprocating/turbopropeller-
powered airplanes and all helicopters, validation tests of those operations are a normal Part of the proving 
test necessary for introducing these aircraft into revenue service.  The validation test for turbojet, 
turbofan, and propfan airplanes can also be conducted as an integral Part of the initial proving tests.  Such 
validation testing is appropriate even though the high-minimum PIC requirements initially prohibit pilots 
from using the standard operating minima.  Additional validation testing is necessary in situations where 
the operator’s competence to safely conduct AWTA operations using standard operating minima was not 
demonstrated before introducing an aircraft into revenue service.  One example would be when required 
airborne equipment is added at a later date. 

J. Higher Headquarters’ Review and Concurrence.  AFS-400 review and concurrence is usually not 
required before approval of standard operating minima.  Regional flight standards division review and 
concurrence, however, is required before approval of a particular operator’s proposal to conduct initial 
turbojet operations with standard minima.  Unless otherwise directed, higher headquarters’ review and 
concurrence is not required for all other operations using standard minima. 

105. SPECIAL AWTA OPERATIONS.   

A. Special AWTA operations, by definition, require the use of airborne and/or ground-based or space-
based equipment over and above the minimum equipment necessary to operate in the U.S. national 
airspace.  Special AWTA operations usually also require special knowledge, skills, proficiency, and 
procedures.  As a result, changes and amendments to the operator’s overall AWTA operations program 
are usually necessary to ensure safe conduct of these operations.  There are additional criteria that must be 
incorporated into an operator’s program for special AWTA operations.  Special AWTA operations 
currently involve the use of Autoland/HUD landing operations, VOR/DME-based RNAV or DME/DME-
based RNAV, VNAV, All Weather Surface Operations, ILS/Precision Runway Monitor (PRM) and 
LDA/PRM Approaches, Night Vision Imaging Systems, LORAN C, and ARA/OSAP/HEDA instrument 
approaches.  In general, special AWTA operations require changes to an operator’s operational policy, 
guidance, procedures, flightcrew training, and qualification and maintenance programs.  These operations 
are based on the use of airborne systems that have been certificated (type design approved) or otherwise 
shown to be airworthy for the proposed operation with an acceptable demonstration of ability and 
capability by the operator. 
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B. Autoland or Heads-Up Display (HUD) Systems. 

(1) Before issuing authorization to use autoland or HUD systems in any operation, the inspector 
must determine that the operator’s overall program will ensure that the equipment is properly installed 
and properly maintained for approach and landing operations.  The operator’s manuals and training 
programs must be evaluated to determine that they provide sufficient policy, guidance, operational 
procedures, and the training and checking necessary for the safe conduct of autoland or HUD operations.  
Inspectors must determine that these operations will be conducted in accordance with any necessary 
operational restrictions or limitations, applicable regulations, the standard OpSpecs, and accepted safe 
operating practices.  Approval is granted by the issuance of OpSpecs C061, C062, H110, or H111 as 
applicable. 

(2) Inspectors must ensure that operators using Autoland or HUD systems to conduct operations 
other than CAT II and CAT III ensure that the flightcrews are familiar with both FAA and the certificate 
holder’s guidance concerning the effect that ILS signal-in-space disturbances can have on aircraft 
Automatic Flight Control Guidance Systems (AFCGS) or HUD systems during approach and landing 
operations. 

C. Commonly Accepted Safe Operating Practices.  It is a commonly accepted safe operating practice 
for air carriers to conduct AFCGS or HUD approaches and/or autoland operations when the runway 
visual range (RVR) is at or below RVR 4000.  It is also common for carriers to conduct these operations 
during weather conditions equal to or greater than CAT I ILS (or other facility) minima. or better weather 
conditions to satisfy maintenance, training, or reliability program requirements.  To achieve the necessary 
autoland rate, some percentage of these autolands are conducted at runways that are approved for CAT I 
precision approach operations. 

D. Successful Autoland or HUD-based Landing Dependencies.  The successful outcome of any 
AFCGS autoland or HUD approach and landing is dependent on the performance of the aircraft 
AFCGS/HUD and the performance of the ground-based ILS.  The course structure and the integrity of an 
ILS can be compromised when protection of the ILS critical areas cannot be assured.  The localizer is 
particularly sensitive due to its larger signal volume in the airport area.  Surface and airborne traffic and 
stationary vehicles, temporarily parked in these critical areas can create a deflection in, or a disturbance 
to, the ILS signal.  The AFCGS/HUD will respond to this interference in a manner dependent upon the 
effect the interference has on the ILS signal characteristics and the control methods of the AFCGS/HUD.  
The Observed AFCGS/HUD responses to ILS interference to date have ranged from no effect to a 
deviation from the runway centerline after touchdown. 

E. ILS Critical Area Protection.  Flight inspection criteria, integrity monitor alarms, ILS antenna 
designs and associated critical areas are established for all CAT I, II and III ILS’.  Current ILS localizer 
and glideslope critical areas are described in FAA Order 6750.16B, “Siting Criteria for Instrument 
Landing Systems,” Change 2.  Airport operators are responsible for installing and maintaining appropriate 
signs and markings delineating taxi lanes, hold lines, and no parking areas associated with these ILS 
critical areas.  Critical area signing and marking are contained in Advisory Circulars 150/5340-18C and 
150-5340-1, respectively. 

F. ATC Flight Procedures.  The current edition of FAA Order 7110.65, “Air Traffic Control,” 
paragraph 3-84, specifies air traffic procedures for ILS critical area protection.  In general, the runway’s 
appropriate CAT I, II, or III critical area is restricted for all aircraft and vehicle operation whenever any of 
the following conditions exist: the reported ceiling is less than 800 feet, the visibility is less than 2 miles, 
or an aircraft on the ILS approach is inside the outer marker (OM) or fix used in lieu of the OM (except 
that a preceding aircraft approaching the same runway or another runway may pass over or through the 
area while landing, taking off, or exiting the runway). 
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G. ATC Ground Procedures.  In addition, vehicles or aircraft operations are not authorized in or over 
the area when an arriving aircraft is inside the middle marker when conditions are less than 200 feet 
and/or RVR 2000.  The entire longitudinal axis of the preceding aircraft must be clear of the CAT III 
critical area (approximately 250 feet either side of centerline) before the aircraft on the ILS approach, or 
an autoland approach, reaches the middle marker (MM) or 200 feet above ground level (AGL). 

H. Limitations.  While it may appear to be desirable to completely restrict critical areas from all 
surface traffic, this is not generally feasible since normal access to and from the runway, terminal areas, 
and ramp may necessitate movement through these areas.  In general, the localizer critical area for 
CAT II/III airports/runways extends along the runway approximately 250 feet on either side of centerline.  
CAT II/III critical area dimensions are based on the assumption that the entire longitudinal axis of the 
aircraft/vehicle is clear of this area.  Aside from necessary ancillary components, ILS critical areas would 
need to be established in Order to conduct operations in CAT II/III weather conditions at an ILS 
airport/runway currently limited to CAT I operations. 

I. Flight Inspection for a CAT II/III Airport/Runway.  The commissioning, periodic flight 
inspection, and facility maintenance of an ILS serving an airport/runway with a published CAT II/III 
instrument approach includes an analysis of the ILS performance along the runway through rollout to 
confirm that the ILS facility will support CAT II/III operations, as appropriate. 

J. Flight Inspection at CAT I Airport/Runway.  The commissioning, periodic flight inspection, and 
facility maintenance of an ILS facility serving a CAT I airport/runway does not include an analysis of the 
ILS performance inside the runway threshold or along the runway.  However, a number of CAT I 
instrument approach facilities have sufficient signal characteristics to support AFCGS autoland/HUD  
operations to CAT I minima.  OpSpecs  paragraph C061b(2) allows the operator to make this assessment. 

NOTE: The Airman’s Information Manual (AIM), paragraph 1-10, provides guidance to 
pilots when conditions are such that protection of the ILS critical areas are not required 
and an arriving aircraft advises it will conduct a “Coupled,” “CAT III,” “Autoland” or 
similar phrased operation. 

K. Issuance of Operations Specifications.  Paragraphs C059 and C060,  Air Carrier OpSpecs are 
issued to the certificate holder to authorize CAT II and III, respectively.  All CAT III and certain CAT II 
operations are predicated on the use of AFCGS for autoland or HUD. 

L. Paragraph C061.  When requested by the certificate holder, OpSpecs paragraph C061 is issued to 
authorize the use of the AFCGS autolands/HUD in accordance with CFR Section 121.579(c) or CFR 
Section 135.93(d) for other than CAT II and III operations.  Guidance for the issuance of Operation 
specifications paragraphs is contained in Volume 4 of FAA Order 8400.10, “Air Transportation 
Operations Inspector’s Handbook.” 

NOTE: Authorization of any AFCGS autoland operation requires that the operator’s 
approved training curriculum include training on autoland operations and that the 
autoland equipment is properly certified and maintained. 

M. Policy.  When requested by the certificate holder, OpSpecs paragraph C061 can be issued for 
AFCGS landing operations in accordance with CFR Section 121.579(c) or CFR Section 135.93(d) for 
other than CAT II or III.  POI’s for air carriers who have been issued any one or more of operations 
specifications paragraphs C059, C060, or C061 are requested to contact their operators and ensure that 
their method of assessing CAT I runways for autoland and their approved training curriculum are 
consistent with the above referenced guidance.  The operator should have training on autoland operations 
and documentation that the autoland equipment is properly certified and maintained.  Air carriers with 
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questions regarding the suitability of certain CAT I ILS runways for conducting autolands should submit 
a request to AFS-400 through their assigned POI. 

NOTE: Air carrier flightcrews are reminded to remain vigilant for upset to the ILS, 
with resulting unexpected flight control movements, when conducting autolands on any 
category ILS when critical area protection is not assured by air traffic control.  Pilots 
should be prepared to immediately disconnect the autopilot and take appropriate action 
should unsatisfactory AFCGS performance occur. 

N. Higher Headquarters Review.  Higher Headquarters review and concurrence is not required for 
approval of CAT I precision approach operations using autoland or HUD systems. 

O. Traditional VOR/DME and DME/DME-Based RNAV Systems.  Before issuing authorization to 
conduct instrument approach procedures with traditional RNAV systems, inspectors must determine that 
the operator’s overall AWTA operations program will ensure that the operation can be conducted safely.  
Inspectors must also determine that the following additional criteria will be met: 

P. Required Airborne Equipment.  The installed RNAV system must be approved in accordance 
with Advisory Circular (AC) 90-45A, Approval of Area Navigation Systems for Use in the U.S. National 
Airspace System, (or equivalent criteria) for AWTA approach and landing operations.  This approval 
must be valid for the areas, airports, and runways where the use of the system is proposed and any other 
equipment required must be serviceable. 

Q. Authorized Instrument Approach Procedures and Operating Minima.  The use of the RNAV 
system must be restricted to those IAPs and operating minima where the system can perform its intended 
function.  The instrument approach procedures used must be authorized in accordance with the operations 
specifications.  In general, VOR/DME-based RNAV and DME/DME-based RNAV systems can be used 
to conduct any VOR/DME-based RNAV and DME/DME-based RNAV instrument approach procedure 
established in Part 97.  Other special RNAV instrument approach procedures can be authorized by listing 
them in OpSpecs C064 or H112.  During the initial six months of operation with a particular aircraft and 
RNAV system combination, the authorized AWTA minima must be increased by adding 200 feet to the 
HAT/HAA and 1/2 statute mile (RVR 2400) to the VIS/RVR. 

R. Operations Manuals and Training.  The operator’s manuals and training programs must provide 
sufficient policy guidance on the use of authorized IAPs and operating minima.  The manuals must 
include the specific airborne and ground-based equipment required for the RNAV approaches and the 
means for determining the airworthiness status of the required equipment, including any MEL provisions.  
The manuals must include the specific flightcrew procedures to be used and any additional dispatch 
(flight release) restrictions or limitations that must be met.  The training and qualification program must 
ensure that flightcrews acquire any special knowledge, skills, and proficiency necessary for the conduct of 
RNAV instrument approach operations.  If the flight guidance information is presented on a map display, 
without a simultaneous display of raw data information, the PNF must select and display raw data 
information from the primary NAVAIDs of the approach being flown. 

S. Maintenance Program.  The airworthiness program must ensure that the required equipment is 
properly installed and maintained and continually adheres to the required system performance and 
configuration standards. 

T. Validation Test.  Validation tests are required for initial operations with a particular type of 
RNAV system unless the use of this system was adequately demonstrated during the proving tests 
associated with the introduction of an aircraft into revenue service by the operator. 
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U. Higher Headquarters’ Review.  Initial authorization for an operator to use a particular type of 
RNAV equipment requires regional flight standards review and concurrence.  AFS-400 review and 
concurrence is not required unless it is specifically requested. 

V. Vertical Navigation (VNAV) Approach Procedures Using DA(H). 

(1) Inspectors shall use the following criteria to evaluate and approve requests from operators to 
use the Vertical Navigation (VNAV) capability of Flight Management Systems (FMS) for instrument 
approach.  These criteria define a new term, “decision altitude” (DA(H)) for the use of VNAV in 
conducting certain instrument procedures.  Additionally criteria and procedures are provided to authorize 
the use of the minimum descent altitude (height) (MDA) as a decision altitude (height) [DA(H)] for 
certain existing traditional IAPs that meet specified obstacle assessment provisions.  These criteria are 
applicable to operators conducting operations in accordance with Title 14 Code of Federal Regulations 
(14 CFR) Parts 121, 125, 135, or 129. 

(2) Based on near-term safety benefits of using a continuously defined vertical path to the 
runway, and a long-term goal of simplifying approach training and qualification standards, users have 
indicated their intent to begin additional use of VNAV capability for instrument approaches. 

(3) All inspectors must support this safety initiative to use VNAV to fly a defined vertical path 
during completion of existing VOR, NDB, LOC, LOC-BC, LDA, SDF RNAV, and GPS standard 
instrument approach procedures (SIAP).  VNAV operations will enhance landing safety by eliminating 
the potential vulnerability of two-dimentional approaches and the use of step-down fixes by providing 
continuous VNAV guidance to the runway.  This both reduces exposure to unstabilized approaches that 
lead to inappropriate landing performance and reduces vulnerability to controlled flight into terrain 
(CFIT) accidents. 

(4) These criteria reconcile conflicting or obsolete definitions by recognizing the term DA(H).  
Pending a formal rule change, FAA field offices shall now use the new DA(H) definition when approving 
expanded use of VNAV operations. 

(5) Part 121, 125, 135 or 129 operators requesting to use VNAV capability to descend below the 
DA(H) must comply with these provisions. 

(6) These criteria apply to operators conducting existing 14 CFR Part 97 “straight-in” procedures 
using VNAV and operators using equivalent procedures within States other than the United States.  The 
eligible VNAV operations are those that use a DA(H) in lieu of an MDA for an existing IAP, and have a 
defined VNAV path with a descent angle, under standard conditions, not less than 2.75 degrees or greater 
than 3.77 degrees. 

(7) Operations using VNAV may be conducted without regard to these criteria if VNAV credit 
for treating an MDA as a DA(H) is not used or if a DA(H) is not used.  Operators who have a VNAV 
approval in accordance with the Aircraft Flight Manual (AFM) or other FAA-approvals may descend to 
the MDA. 

(8) Existing approved VNAV operations using a DA(H), including special instrument approach 
procedures (e.g., KEGE, PAJN) need not apply these criteria. 

W. VNAV Operating Concept. 
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(1) The VNAV operating concept is to fly approach procedures using VNAV guidance with a 
defined vertical path and a specified vertical angle that provide a constant rate of descent for final 
approach. 

(2) The eligible procedures include: VOR, VOR/DME, NDB, LOC, LOC-BC, LDA, SDF, 
RNAV, and GPS, SIAP’s. 

(3) The descent is typically flown using VNAV to a published DA(H) or a published minimum 
descent altitude MDA in a manner similar to flying an instrument landing system (ILS) approach to 
DA(H). 

(4) When the use of VNAV path guidance is incorporated into the approved training program 
and a VNAV path is used to fly to a DA(H), a slight momentary descent below the published DA(H) is 
considered to be acceptable while arresting the descent during the initiation of a missed approach that has 
been initiated at or above the specified DA(H). 

X. Additional Requirements.  Paragraph 340 of this handbook section provides detailed policy, 
guidance and direction for evaluation and approval of operator requests to conduct VNAV approach 
procedures using a DA(H).  This includes aircraft equipment, maintenance program, MEL, eligibility for 
operational approval, obstacle assessment, database, charting, training and qualification or proficiency 
checking, and validation flight requirements 

Y. Approval of VNAV Operations Using a DA(H).  Principal operations inspectors for air carriers 
intending to conduct instrument approaches using VNAV with a DA(H) as described above must ensure 
that training, charting, and the associated procedures are consistent with the AFM and this handbook.  
When the POI determines that the appropriate requirements of this handbook, including training and 
qualification, have been satisfied, OpSpec paragraph C073, IFR Approach Procedures Using Vertical 
Navigation (VNAV), can be issued to authorize VNAV operations using the DA(H) in lieu of an MDA. 

Z. All Weather Surface Operations.  Current ground operation systems have not always provided an 
adequate level of safety during night operations and low visibility conditions.  There have been 
occurrences of aircraft accidents with resulting fatalities.  Two programs have been developed to address 
the issue of ground operations during periods of low visibility conditions.  Surface Movement Guidance 
and Control Systems (SMGCS) were developed in accordance with AC 120-57 and implemented in 
September 1992.  And, Airport Surface Detection Equipment (ASDE-3) with the Airport Movement Area 
Safety System (AMASS) has been deployed to provide safety improvement in all weather ground 
operations.  Additionally, the Airline Transport Pilot written examination was recently amended with a 
segment on facility markings, signs, and lighting. 

(1) These criteria outline the pilot crewmember training requirements under 14 CFR sections 
121.415(g) and 135.329(e) in all weather, day and night surface movement operations. 

(2) Inspectors must ensure that each air carrier initial and/or recurrent pilot ground training 
programs include information about airport surface movement during night and low visibility 
environments and familiarization with airport markings, signs, and lighting. 

(3) Additional information can be found in AC 120-57, “Surface Movement Guidance and 
Control System” in Attachment 1, which includes “Related Reading Material” and in the Airport Surface 
Movement Safety Runway Incursion Action Plan, April 1995.  FAA/ASD Report - DOT/FAA/ASD-
100/95-01. 

(a) ILS/Precision Runway Monitor (PRM) and LDA/PRM Approaches 
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(b) Training for ILS/Precision Runway Monitor (PRM) and LDA/PRM approaches 

(c) The required training must be included in an air carrier’s training program and approved 
by the FAA before the FAA may authorize either or both PRM approaches in OpSpec paragraph C052.  
Flightcrews must accomplish required ground and flight training before conducting ILS/PRM or 
LDA/PRM approaches. 

(4) Initial ground training. 

(a) Initial ground training is required and must include all elements of the “ATTENTION TO 
ALL USERS” page of an ILS/PRM or an LDA/PRM as authorized.  Flightcrews trained previously in 
PRM operations under earlier guidance are not required to re-qualify with each new version of the PRM 
video. 

(b) The ground portion of the training program must support the following knowledge 
objectives.  Each flight crewmember must: 

(i). Describe the PRM system to include the meaning of “no transgression zones.” 

(ii). Know that an airplane on an adjacent approach path may be less than 4300 feet away 
and may be flying at a different speed. 

(iii). Know that the automatic terminal information service (ATIS) broadcasts a pilot 
advisory when ILS/PRM or LDA/PRM approaches are in progress. 

(iv). Identify the differences between ILS/PRM approach charts and normal ILS 
approach charts, including the special instruction pages for ILS/ PRM. 

(v). Explain the unique communication requirements (equipment and procedures) for 
ILS/PRM and LDA/PRM approaches. 

(vi). Know that an unpublished missed approach instruction that may be issued by 
ATC prior to published missed approach point is called a “breakout.” 

(vii). Know that a breakout may include instructions to descend and that the descent 
will be to no lower than the minimum vector (MVA) altitude for the sector.  The MVA guarantees 
1000 feet above the highest obstruction in that sector.  The rate of descent expected by controllers is not 
more than 1000 fpm. 

(viii). Know that a pilot must initiate a breakout maneuver manually and immediately 
upon hearing the “Traffic Alert” command from ATC, and that adequate separation requires that the pilot 
establish a 3-degree-per-second rate of turn within 8 seconds. 

(ix). Know that the three areas (ATIS, Dual VHF Comm.  Required, and All 
“Breakouts”) in the “ATTENTION TO ALL USERS PAGE” must be briefed (in flight) prior to 
conducting an ILS/PRM or an LDA/PRM approach. 

(x). Know that TCAS may be operated in the TA/RA mode when conducting PRM 
approaches, including the following points: 

• When an RA occurs with a concurrent ATC breakout command – follow the turn 
required in the ATC instructions; follow the climb or descent in the RA 
command.  (split commands). 
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• When an RA occurs without a concurrent ATC breakout command – follow the 
RA and contact ATC as soon as practical. 

• TCAS provides only vertical resolution to aircraft conflicts. 

• An operative TCAS is not required for PRM operations. 

(xi). Know procedures for simultaneous offset instrument approaches (SOIA), 
including the following points: 

• A visual segment of the LDA/PRM approach is established prior to the LDA 
missed approach point (MAP) to permit: 

• Visual acquisition of the ILS traffic to the parallel runway and advising ATC 

• Visual acquisition of the runway environment 

• LDA course is maintained until the MAP.  At the MAP, the pilot must have the 
ILS traffic in sight and the runway environment in sight, or fly the missed 
approach. 

• At the MAP with the ILS traffic and the runway in sight, the pilot may continue 
to a landing: 

• Maneuver to align with the runway centerline 

• Stabilize on glide path no lower than 500 feet above TDZ . 

• Avoid wake turbulence from the ILS traffic. 

(5) Initial flight training.  Initial flight training in the “Breakout maneuver” is required.  Air 
carriers applying for initial approval to conduct PRM approaches must complete breakout flight training 
by the end of the next full training cycle after receiving OpSpecs approval.  Air carriers can be authorized 
to conduct ILS/PRM approaches, LDA/PRM approaches, or both.  Duplicative flight training in the 
breakout maneuver is not required (i.e., breakout flight training for ILS/PRM is creditable toward the 
LDA/PRM, and vice versa).  The initial breakout flight training must focus on the descending breakout 
and the LDA/PRM approach. 

(6) Recurrent ground training is required.  Recurrent ground training is required and must 
include a review of the ground training elements and the video in (a) above.  It is also recommended that 
testing in those elements be included in the program. 

(7) Recurrent flight training.  Recurrent flight training is not required.  However, it is 
recommended that the recurrent flight training should be included for the ILS/PRM and LDA/PRM 
approaches and the breakout maneuver.  

AA. Authorizing ILS/PRM and LDA/PRM Approaches for Foreign Flag Air Carriers.  A Part 129 
foreign flag air carrier operating in the United States may be authorized in OpSpec C052 to conduct 
ILS/PRM approaches and/or LDA/PRM approaches if: 

• That air carrier meets the ground and flight training requirements 
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• The regulator authority for the foreign air carrier authorizes these approaches and the air 
carrier’s POI determines that a point of contact for the foreign air carrier’s civil aviation 
regulatory authority has been established in the foreign air carrier’s OpSpec A006(c), issued 
by the appropriate International Field Office (IFO) or Flight Standards District Office 
(FSDO), and the IFO/FSDO has notified the International Programs and Policy office, AFS-
50, that the foreign air carrier is authorized to conduct PRM approaches.  AFS-50 must notify 
FAA Air Traffic Procedures, ATP-100, of each foreign air carrier authorized to conduct PRM 
approaches. 

(1) Documents that must be updated prior to approach authorization (U.S. Carriers).  The 
following documents must be updated to include appropriate content before the POI may authorize either 
type of PRM approach in OpSpec C052: 

• The flight operations manual (FOM) used by the air carrier’s flightcrews must address the 
ILS/PRM approach and/or the LDA/PRM approach, as applicable, and related procedures, 
including breakout.  The FAA must approve those procedures.  Air carriers must provide 
flightcrews immediate notice of the approved procedures. 

• The air carrier’s training program must be modified to include the information in the FOM, the 
initial training program requirements and the recurrent training requirements as approved by the 
FAA. 

 (2) LORAN-C.  The use of LORAN-C instrument approaches is not yet operationally mature 
enough to establish definitive approval standards.  When the necessary level of experience is obtained, 
formal approval standards will be established.  During the interim period, any requests for approval to use 
LORAN-C instrument approach procedures must be reviewed and concurred with by AFS-400.  AFS-400 
will provide the current national policy, criteria, and guidance for authorizing LORAN-C approaches that 
have an MDA. 

(3) ARAs/OSAPs/HEDAs.  All helicopter operations using ARAs, OSAPs, or HEDAs must be 
approved in accordance with AC 90-80 (as amended).  

(4) IFR Approaches in Uncontrolled Airspace.  The operator can be authorized to conduct 
AWTA operations in uncontrolled airspace if the requirements of the OpSpecs are met. 

(5) Non-Scheduled Operations.  For non-scheduled operations, the inspector must ensure that the 
operator’s AWTA operations program provides the policy, direction, and guidance necessary to safely 
conduct these operations.  Inspectors must also ensure that the certificate holder’s manuals cover the 
specific procedures that must be used, and the facilities and services that must be available and 
operational for the safe conduct of instrument approach operations in uncontrolled airspace. 

(6) Scheduled Operations.  In addition to meeting the requirements for non-scheduled operations, 
the inspectors must ensure that the facilities and services necessary for the safe conduct of instrument 
approach procedures in uncontrolled airspace during a scheduled operation are specified in the OpSpecs. 

(7) Method of Approval.  The authorizations to conduct instrument approach procedures in 
uncontrolled airspace are granted by issuing OpSpecs C064 or H113. 

 Page 101 



N 8000.340 12/12/06 
Appendix 2 

106. PERFORMANCE-BASED AWTA OPERATIONS THAT USE BASIC AIR CARRIER 
OPERATING MINIMA. 

A. This paragraph discusses the evaluation and approval criteria for performance-based AWTA 
operations that are restricted to basic operating minima.  Performance-based instrument approach 
procedures are those approaches that are based on coordinate-referenced area navigation systems that 
provide linear lateral and vertical guidance to a DA(H).  Because they provide vertical guidance, 
performance-based approaches are to be trained using an approved method that allows descent to a 
published decision altitude (DA). 

B. Basic operating minima include the high-minimum PIC minima and the basic turbojet minima.  
This includes approaches that have an MDA or DA(H), with or without circling maneuvers, using 
performance-based equipment to conduct instrument approach procedures.  Unless specifically stated 
otherwise, the criteria discussed in this paragraph are applicable to both helicopters and airplanes.  The 
criteria and other pertinent factors discussed in this paragraph are in addition to the airport, runway, and 
ground-based equipment requirements discussed in the previous paragraph.   

C. Performance-based operations are currently evolving (2006) and new operating concepts and 
capabilities are being developed.  Until further guidance is developed, inspectors evaluating an operator’s 
request to conduct performance-based operations should contact AFS-400 for detailed evaluation criteria 
for that particular operation.  The AFS-400 web site also contains updated information concerning 
performance-based operations.  This paragraph provides the policy, guidance, and direction that are 
currently (2006) known or otherwise established for performance-based operations. 

(1) Airborne Equipment Required for Basic AWTA Operating Minima.  When aircraft and 
avionics equipment are certificated by the United States, the requirements in Parts 61, 91, 121, and/or 
135, as appropriate, are taken into consideration.  Therefore, aircraft and avionics combinations 
certificated by the United States for IFR flight are capable of supporting the conduct of I AWTA 
operations using basic air carrier operating minima.  This applies to reciprocating and turbopropeller 
airplanes as well as turbojet, turbofan, and propfan airplanes and all helicopters.  Therefore, for operations 
using standard IAPs based on the use of performance-based systems and basic operating minima, the 
aircraft and avionics airworthiness certification basis, the National Aircraft Evaluation Team (NAET) 
findings, and the operating rules define the required airborne systems and equipment.  These requirements 
include the provisions of §§ 91.25, 91.37, 121.305, 121.347, 121.349, 135.163 and 135.165.  These 
requirements are “equipment rules” (that is “the aircraft must be equipped with...”).  As such, they are 
distinctly different from the requirements that must be met to actually conduct an instrument approach 
procedure. 

(2) Airborne Equipment Required for Departure.  The “equipment rules” are met when the 
required equipment is installed and serviceable at the time a flight deParts.  The redundancy specified in 
these rules is intended to provide the capability to safely continue and complete an IFR approach and 
landing (at either a destination or alternate airport) in the event an approach system fails or malfunctions 
inflight. 

(3) Airborne Equipment Required for Conducting Standard Instrument Approach Procedures.  
The “equipment rules” specifically address the airborne equipment that must be installed and serviceable 
before departure for basic air carrier operating minima.  Therefore, additional requirements must be 
specified to address instances where some of the required equipment fails or malfunctions inflight.  This 
is particularly true in situations where the “equipment rules” require redundancy for the purpose of 
preserving an instrument approach capability in the event a failure occurs.   
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(4) The equipment rules and the operations specifications do not specify in detail the equipment 
required to initiate a standard IAP.  However, the operational concepts and regulatory provisions clearly 
intend and require certain equipment to be serviceable to execute an IAP safely.  U.S. TERPS criteria 
(which is incorporated into Part 97 by reference) and ICAO PANS-OPS criteria for instrument approach 
procedure design clearly require that specific airborne equipment must be serviceable in Order to conduct 
the approach.  §91.175 and the OpSpecs require the use of an approved instrument approach procedure 
for all instrument approach and landing operations conducted in IFR weather conditions (contact 
approaches are the exception).  U.S. TERPS and ICAO PANS-OPS criteria identify IAPs by the 
performance-based equipment that must be serviceable for final approach guidance.  

(5) In general, the airborne equipment required to be serviceable in Order to safely execute an 
IAP consists of both flight instruments and navigation equipment.  As a minimum, the required flight 
instruments and navigation equipment must permit, under IFR weather conditions, an Orderly transition 
from the en route environment through the initial approach fix to the DA(H) or MDA/MAP.  Thereafter, 
if visual reference cannot be established, the flight instruments and navigation equipment must permit the 
execution of a missed approach and transition back to the en route environment for a diversion to an 
alternate airport or for reinitiating the instrument approach, as circumstances dictate.  This required 
equipment also includes any flight instruments and navigation equipment necessary to define the courses 
or flightpaths to be flown and to determine the significant geographic points defined by the procedure 
(such as transition or stepdown fixes, arrival at minima and/or MAPs).   

(6) Obviously, the flight instruments and navigation equipment must provide usable information 
to the pilot flying the aircraft.  This information must be located within that pilot’s normal instrument 
scan pattern.  Most performance-based operations do not require redundant flight instruments and 
navigation equipment to execute an IAP.  This example assumes that a missed approach, and the route of 
flight to the alternate airport are based on traditional NAVAIDs.  Inspectors must determine that the 
operator’s overall AWTA operations program provides the policies, procedures, training, and equipment 
necessary for conducting the instrument approach procedures authorized by the OpSpecs. 

(7) Operator Manuals.  Before granting approval by issuing OpSpecs, inspectors must evaluate 
the ability of the operator’s overall program to provide the policy guidance, methods, and procedures 
necessary for ensuring the safe conduct of performance-based operations using basic air carrier operating 
minima.  In conducting this evaluation, inspectors must consider certain factors related to the manuals.  
After completing this evaluation, the inspector must make a judgment concerning whether the operator’s 
program as described in its manuals is able to meet the requirements of 14 CFR and the OpSpecs.  
Inspectors must also make a judgment concerning the operator’s ability to provide for safe, accepted 
operating practices and procedures.  When conducting this evaluation and making an appropriate 
judgment, the inspector should consider the following factors: 

• Criteria and procedures for determining the suitability of runways, airport facilities, services and 
ground-based equipment necessary for the types of aircraft used and the performance-based 
operation to be conducted 

• Criteria and procedures for determining the airborne equipment required to be serviceable at 
departure 

• Criteria and procedures for determining the airborne and ground-based equipment that must be 
serviceable before conducting performance-based operations at the destination and alternate 
airports 

• Criteria and procedures for determining the airworthiness status of the aircraft for the 
performance-based operation to be conducted 
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• Criteria and procedures to ensure that the minimum equipment list (MEL) requirements are met 
for the performance-based operation being conducted 

• Criteria and procedures that ensure that all dispatch or flight release requirements are met 

• Criteria and procedures for determining the instrument procedures and operating minima 
authorized, including the equipment, training, and qualification requirements necessary for 
conducting the operations 

• Specific and detailed operating procedures and crew duty assignments for the types of aircraft 
used and the instrument approach procedures authorized.  (These policies and procedures must 
require all turbojet operations to be conducted in accordance with the “stabilized approach” 
concept.) 

• Specific requirements and instructions concerning the operating restrictions and limitations 
associated with the types of aircraft and IAPs to be used. 

(8) The Operator’s Training Program.  Inspectors must evaluate training programs to determine 
that flightcrews receive both ground and flight training on the performance-based instrument approaches 
the operator is authorized to conduct.  Because of procedural and design similarities, flight training on one 
type of IAP often provides the necessary training for other types of IAPs.  Inspectors observing training in 
progress should verify that the approved training and qualification curriculum segments ensure flightcrew 
competency in the conduct of authorized IAPs. 

(9) Performance-based Approaches That Have an MDA.  Performance-based approaches that 
have an MDA are also referred to as approaches that only provide lateral guidance or LNAV approaches.  
The flightcrew qualification program of each certificate holder or operator, as applicable, must address 
performance-based approaches that have an MDA for the operator to be authorized to conduct those IFR 
operations.  Ground and flight training as well as flight checking requirements must be met in accordance 
with the applicable operating regulation of the certificate holder or operator. 

(a) Ground training and flight training for performance-based approaches that have an MDA 
are required for certificate holders to be authorized to conduct those IFR operations.  For Part 121 
operations, flightcrew ground training, flight training, and flight checking must be addressed in 
accordance with Part 121, Appendices E and F, or the Advanced Qualification Program (AQP), as 
applicable. 

(b) Performance-based instrument approaches that have an MDA (LNAV approaches) may 
be credited during flight checking for other equivalent types of approaches.  However, the demonstration 
of any other traditional approaches that have an MDA may not be credited toward the authorization 
requirement to demonstrate at least one performance-based LNAV approach during the instrument check 
required by §135.297 and the proficiency check required by §121.441(a)(1). 

(10) Performance-based Approaches that Have a DA(H).  Performance-based approaches that 
have a DA(H) provide linear lateral and vertical guidance to the DA(H). 

(a) Ground and flight training on performance-based approaches that have a DA(H) is 
required for operators authorized to conduct these types of approaches. 

(b) Flight training for performance-based approaches that have a DA(H) may be credited 
toward required ILS/MLS approaches. 
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(11) Circling Approach Maneuvers (authorized in OpSpec C075). 

(a) No Part 135 certificate holder authorized to conduct operations under IFR shall use, nor 
may any PIC execute a circling approach maneuver to minima published in the IAP for the circling 
approach maneuver or the minima specified in the chart in OpSpec C075, whichever is higher - unless 
that PIC has, within the last 6 months, or as required by an AQP, satisfactorily demonstrated the circling 
approach maneuver to published minima to an approved check airman or the Administrator. 

(b) For Part 121, if the operator does not provide flight training and flight checking on the 
circling approach maneuver in accordance with 14 CFR Part 121, Appendices E and F, respectively, then 
the operator’s General Operations Manual (GOM) and the manuals used by the flightcrews must 
specifically prohibit conducting circling approach maneuvers when reported weather conditions are below 
1000-3 (ceiling and visibility). 

(c) Ground training must include instruction on procedures to be used to ensure that missed 
approaches executed during a circling approach maneuver will be conducted safely. 

(d) See OpSpec C075 – IFR Landing Minima – Circle-To-Land Maneuver, for details on the 
training and checking requirements for the circling approach maneuver authorization for all certificate 
holders. 

(12) Visual Approaches.  Ground training must include instruction on the requirements 
specified in the OpSpecs for acceptance of visual approaches. 

(13) Contact Approaches.  Contact approaches may be authorized by the issuance of OpSpec 
C076.  If the certificate holder does not provide flightcrew training in accordance with OpSpec C076, 
then the approved operating manuals used by the certificate holder’s flightcrews should explicitly prohibit 
the contact approach. 

(a) Ground Training.  OpSpec C076 specifies that each PIC must satisfactorily complete 
approved ground training before conducting a Contact Approach.  That training should include the 
specific conditions shown in OpSpec C076 under which the PIC may request and conduct a contact 
approach. 

(b) Flight Training.  Inspectors should encourage realistic flight training on the contact 
approach, as that term is described in the Aeronautical Information Manual.  However, if realistic flight 
training is not possible, inspectors should not require flight training because of possible negative training 
effects. 

(14) Maintenance Program.  The airworthiness program for each of the operator’s aircraft 
types and for avionics equipment must be structured to equip, configure, and maintain the operator’s 
aircraft and systems to support performance-based CAT I AWTA operations.  POIs must coordinate 
closely with the principal maintenance and avionics inspectors to ensure that the operator’s aircraft are 
airworthy for the performance-based CAT I operations to be conducted. 

(15) Proving and Validation Tests.  Since performance-based CAT I AWTA operations using 
basic air carrier operating minima are the foundation or basic “building block” for performance-based IFR 
operations, additional validation testing above the normal aircraft proving test requirements is usually not 
necessary or appropriate.  Validation testing is not required if CAT I operations are evaluated during the 
aircraft proving tests required by Part 121 or Part 135.  Validation tests are required, however, if an 
operator has previously conducted “VFR Only” operations and is proposing to conduct performance-
based CAT I AWTA operations for the first time with existing aircraft.  Validation tests may also be 
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required when a Part 135 operator or an applicant for a certificate proposes to conduct performance-based 
CAT I operations with an aircraft in which Part 135 does not require that a proving test be conducted. 

(16) Higher Headquarters’ Review and Concurrence.  Until more detailed criteria are 
developed for the evolving performance-based capabilities, Higher Headquarters’ review and concurrence 
is generally required for approval of performance-based CAT I AWTA operations using basic air carrier 
operating minima. 

107. AWTA OPERATIONS USING STANDARD AIR CARRIER OPERATING MINIMA 
THAT ARE BASED ON TRADITIONAL GROUND-BASED NAVAIDs.  Performance-based 
AWTA operations using standard operating minima are conceptually based on the foundation or building 
block experience gained through the use of basic air carrier operating minima.  The lower operating 
minima are achieved by increasing the precision of flightpath control through enhanced ground-based 
electronic equipment, visual aids, airborne equipment, flightcrew training and qualification, and 
maintenance requirements.  This paragraph addresses only those factors unique to the standard operating 
minima.  It is important to understand that this reduction of operating minima only affects 
VIS/RVV/RVR requirements for straight-in instrument approach procedures.  Minimum IFR altitudes or 
heights are not reduced.  When inspectors evaluate a request from an operator or an applicant to conduct 
performance-based AWTA operations using standard operating minima, the following factors must be 
considered  

A. Ground-Based Visual Aids.  A primary factor in achieving the lowest operating minima is related 
to ground-based lighting aids.  All performance-based AWTA approaches that have an MDA with 
minima below one statute mile or RVR 5000 (RVR 2000 for helicopters) and all approaches that have a 
DA(H) with minima below 3/4 statute mile or RVR 4000 (RVR 3500 for helicopters) are based on 
serviceable approach lighting systems.  All approaches that have a DA(H) with minima below 1/2 statute 
mile or RVR 2400 are based on serviceable approach, high intensity runway edge, high intensity 
touchdown zone, and high intensity runway centerline lighting. Visibility minima revisions using the 
FAA-JAA harmonized minima base visibility minima on two principal factors: 1) the height above 
threshold elevation and 2) the length of approach lighting.  Another factor used to obtain visibility 
minima below RVR 2400 feet is the use of high intensity touchdown zone and runway centerline lighting 
or aircraft equipment approved for use in lieu of this lighting.  Aircraft equipment that must be used to the 
DA(H) to achieve RVR less than 2400 without touchdown zone and centerline lighting includes a coupled 
autopilot, head-up guidance system or flight director (two-pilot operation required). Both Part 97 and the 
applicable operations specifications establish the lowest operating minima that can be authorized for the 
various lighting configurations. 

B. Navigation Systems.  The precision of the electronic guidance system heavily influences the 
lowest minima authorized for a particular IAP.  Performance-based approaches that use a DA(H) provide 
lower minima than approaches that use an MDA.  For approaches that have a DA(H), standard operating 
minima can only be achieved when the navigation system provides acceptable glidepath angles, threshold 
crossing heights, and acceptable lateral and vertical guidance down to an HAT of 200 feet. Visibility 
minima using FAA-JAA harmonized values are based on the height above threshold elevation and length 
of approach lighting, but the precision of the electronic guidance system influences the lowest height 
above threshold achievable at a given airfield, which in turn influences the visibility minima. 

C. Obstacle Clearance Limitations.  Standard operating minima can only be achieved in those cases 
where obstacle clearance requirements permit the standard DA(H) or MDA.  In other words, higher than 
standard operating minima must be established when DA(H) or MDA adjustments are necessary due to 
obstacle clearance requirements. 
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D. Reciprocating and Turbopropeller-Powered Airplanes and All Helicopters.  If an operator is 
authorized to use the basic air carrier operating minima, and uses reciprocating or turbopropeller-powered 
airplanes or helicopters in performance-based AWTA operations, use of the standard operating minima is 
automatically authorized.  This automatic authorization applies only to pilots who are not restricted by the 
high-minimum PIC requirements of 14 CFR and OpSpecs.   

108. USE OF STANDARD OPERATING MINIMA IN TURBOJET, TURBOFAN, AND 
PROPFAN AIRPLANES FOR PERFORMANCE-BASED OPERATIONS.  An operator shall not be 
authorized to conduct performance-based AWTA operations using standard operating minima with 
turbojet, turbofan, and/or propfan airplanes unless the aircraft, airport, runway, and flightcrews used are 
specifically qualified for the standard operating minima.  Inspectors must make a judgment concerning 
the certificate holder’s competence to conduct performance-based operations using the lower standard 
operating minima.  The criteria to be used in making this judgment include the criteria for use of basic air 
carrier operating minima and the additional criteria discussed in this paragraph and AC 120-29 (as 
amended).  Before authorizing a certificate holder to conduct performance-based operations using 
standard operating minima with any turbojet, turbofan, or propfan airplane, inspectors must determine 
that the overall performance-based AWTA program (including manuals and training) ensures the 
following criteria will be met during the conduct of those operations: 

A. Airports and Runways.  Operations must be restricted to those airports and runways where an 
authorized performance-based IAP is established in accordance with Part 97 or the OpSpecs and where 
the authorized instrument approach procedure permits the use of standard operating minima.  The airport 
facilities and services must meet the following additional criteria when standard operating minima are 
used: 

• Runways being used provide an effective runway field length of at least 1.15 times the 
landing field length required by § 121.195(b) or § 135.385(b) 

• Runways are equipped with serviceable approach and runway lighting systems as required by 
the OpSpecs 

• The navigation systems used and the obstacle clearance requirements for the runways permit 
the development of an unrestricted IAP (that is, a standard DA(H) or MDA) 

• ATC facilities and services are compatible with the use of standard operating minima 

• The weather reporting system must support operations using standard operating minima 
(RVR is required for operations below 1/2 statute mile) 

B. Additional Airborne Equipment.  The airborne equipment required for performance-based 
operations is established by the aircraft certification basis, the FAA Approved Flight Manual, Approved 
Flight Manual Supplement, or the operational approval findings of the National Aircraft Evaluation 
Team, as approved by AFS-400. 

(1) Flight Guidance and Automatic Control Systems.  Unless established otherwise by the aircraft 
certification basis, the FAA-Approved Flight Manual, Approved Flight Manual Supplement, or AFS-400, 
the minimum additional airborne equipment required is either a single flight director or a single automatic 
approach coupler (autopilot). Minima developed using FAA-JAA harmonized criteria also allow head-up 
guidance equivalent to that of a single flight director to be used to DA(H) to operate at the lowest 
visibility minima. It is usually advantageous, however, to install redundant equipment because the 
airborne equipment used, the flight training conducted, and the dispatch or flight release requirements are 
inter-related, especially when the probability of inflight failure is considered.  As a result, many operators 

 Page 107 



N 8000.340 12/12/06 
Appendix 2 

use either dual flight directors with dual displays or a single flight director and a single approach coupler.  
See the discussion on training and dispatch or flight release requirements in the following paragraph. 

(2) Instrument Failure Detection and Warning System.  The aircraft should be equipped with an 
acceptable instrument failure and/or malfunction detection and warning system to provide immediate and 
accurate information to pilots of any failures in essential equipment. 

(3) Additional Equipment.  Any additional equipment specified in the type design approval 
(certification) basis, the FAA-approved flight manual, Approved Flight Manual Supplement, or AFS-400 
must also be installed and serviceable if it is required for operations using standard operating minima. 

C. Pilot Training.  The operator’s approved training program, ground and flight, must provide the 
flightcrews with the skills, knowledge, and proficiency necessary to safely conduct operations using 
standard operating minima.  Use of the “stabilized approach” is mandatory for all turbojet operations.  
Training on use of standard minima when conducting traditional approaches that have an MDA should 
address the required ground-based visual aids (lighting and marking), and the authorized procedures and 
operating minima.  The training should also address any additional required procedures and crew duties, 
and the increased difficulty encountered during the transition from instrument to external visual 
references created by the reduced seeing-conditions associated with use of standard operating minima.  
Training on the use of standard operating minima for approaches that have a DA(H) must be more 
extensive and involve both ground and flight training curriculum segments. 

(1) Ground Training for Approaches that Have a DA(H).  The ground training curriculum 
segments for all categories of training must include instruction on the following factors as they relate to 
the use of standard operating minima for approaches that have a DA(H): 

• Required ground-based visual aids 

• Authorized instrument approach procedures, and operating minima 

• Additional required procedures and crew duties 

• Seeing-conditions associated with the transition from instrument to visual flight 

• The necessity for maintaining a full-time instrument reference by one pilot until passing 100 feet 
AGL 

• Required additional airborne equipment 

• Critical reasons for proper “eye reference” position (proper sitting height) 

• Required pilot training and qualifications 

• Methods for determining that the airplane is airworthy for performance-based operations using 
standard operating minima, and the associated dispatch or flight release requirements. 

(2) Flight Training for Approaches that Have a DA(H).  The primary objective of flight training 
on the use of standard operating minima is to ensure that the flightcrew has the skills, knowledge, and 
proficiency necessary for meeting the operational concepts and criteria of operations using the lower 
minima.  In addition, pilots must be specifically qualified to conduct approaches that have a DA(H) using 
the standard operating minima.  In Order to qualify, pilots must satisfactorily demonstrate to a check 
airman or an FAA inspector, either inflight or in an acceptable simulator, the competence necessary to 
safely conduct these operations.  The maneuvers on which pilots must be trained and checked depend on 
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the equipment installed and the dispatch (or flight release) option selected by the operator.  The 
appropriate maneuvers for each equipment installation and dispatch (or flight release) option are 
described in the following subparagraphs.  The maneuvers must be accomplished in accordance with the 
policies, standards, procedures, and crew duties specified in the operator’s manuals and approved training 
program.  When the maneuvers are performed in a flight simulator that realistically reproduces the seeing-
conditions encountered and the required ground-based visual aids, the transition from instrument to visual 
reference should begin at 200 feet as it would normally occur in actual operations.  However, when these 
maneuvers are accomplished in an airplane, the maneuvers (except for “raw data” approaches) must be 
conducted “under the hood” down to 100 feet.  This lower height during training or checking in the actual 
airplane is necessary to realistically simulate the difficulties encountered during the transition from 
instrument to visual reference at 200 feet in actual weather conditions even though the flight check is 
administered in much better seeing-conditions. 

(3) For operations based on dual independent flight directors with dual displays (or equivalent 
head-up guidance) pilots must be trained and must demonstrate competence on at least the following 
maneuvers: performance-based approach using a DA(H) flown to 200 feet (100 feet in an airplane), using 
the flight director system followed by a transition from instrument flight to visual flight to complete a 
landing; and a performance-based approach using a DA(H) flown to 200 feet (100 feet in an airplane) 
using the flight director system, with or without a transition to visual flight, followed by a missed 
approach conducted by reference to instruments. 

(4) For operations based on a single flight director system with dual displays (or equivalent head-
up guidance)  and an automatic approach coupler (autopilot), pilots must be trained in and demonstrate 
competence on at least the following maneuvers: an performance-based approach using a DA(H) flown to 
200 feet (100 feet in an airplane) using the flight director system; and an performance-based approach 
using a DA(H) flown to 200 feet (100 feet in an airplane) using the automatic approach coupler 
(autopilot).  One of the approaches must be followed by a transition from instrument flight to visual flight 
to complete a landing while the other must be followed, with or without a transition to visual flight, by a 
missed approach conducted by reference to instruments. 

(5) If operations based on a single flight director system (or equivalent head-up guidance)  or a 
single approach coupler (autopilot) are authorized, pilots must be trained in and demonstrate competence 
in at least the following maneuvers: a performance-based approach to a DA(H) using only “raw data” 
flown to 200 feet (200 feet in an airplane); an performance-based approach using a DA(H) flown to 
200 feet (100 feet in an airplane) using either the flight director or the autopilot, as appropriate.  One of 
the approaches must be followed by a transition from instrument flight to visual flight to complete a 
landing, while the other must be followed, with or without a transition to visual flight, by a missed 
approach conducted by reference to instruments. 

D. Operations Manuals and Flightcrew Duties.  The operator’s manuals must provide clear policies, 
procedures, and the direction and guidance necessary to ensure the safe conduct of those operations using 
lower than the standard operating minima.  The manual material must address and meet the criteria 
specified by 14 CFR, this handbook, and any appropriate advisory circulars.  The manuals must 
adequately address the items as they relate to the conduct of performance-based AWTA operations using 
standard operating minima with turbojet, turbofan, or propfan airplanes. 

E. Maintenance Program.  Before approving an operator’s proposal to use turbojet, turbofan, and/or 
propfan airplanes in performance-based AWTA operations that use standard operating minima, inspectors 
must ensure that the operator’s approved airworthiness program includes the special airborne equipment 
required for the standard minima.  Close coordination with the principal maintenance inspector (PMI) and 
the principal avionics inspector (PAI) is essential before granting operational approval. 
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F. Proving/Validation Tests.  The special requirements of operations with standard operating 
minima dictate that an operator must validate its competency to safely conduct these operations.  Since 
additional airborne equipment or special procedures are not required for reciprocating/turbopropeller-
powered airplanes and all helicopters, validation tests of those operations are a normal Part of the proving 
test necessary for introducing these aircraft into revenue service.  The validation test for turbojet, 
turbofan, and propfan airplanes can also be conducted as an integral Part of the initial proving tests.  Such 
validation testing is appropriate even though the high-minimum PIC requirements initially prohibit pilots 
from using the standard operating minima.  Additional validation testing is necessary in situations where 
the operator’s competence to safely conduct performance-based AWTA operations using standard 
operating minima was not demonstrated before introducing an aircraft into revenue service.  One example 
would be when required airborne equipment is added at a later date. 

G. Higher Headquarters’ Review and Concurrence.  AFS-400 review and concurrence is usually not 
required before approval of standard operating minima.  Regional flight standards division review and 
concurrence, however, is required before approval of a particular operator’s proposal to conduct initial 
performance-based turbojet operations with standard minima.  Unless otherwise directed, higher 
headquarters’ review and concurrence is not required for all other operations using standard minima. 

109. VERTICAL NAVIGATION (VNAV) APPROACH PRECEDURES USING DA(H). 

A. These criteria provide the applicable procedures, operating criteria, and revisions to the OpSpecs 
to permit additional use of VNAV capability of FMS for instrument approach.  These criteria define a 
new term, “decision altitude” (DA(H)) for the use of VNAV in conducting certain instrument procedures.  
Additionally criteria and procedures are provided to authorize the use of the minimum descent altitude 
(height) (MDA) as a decision altitude (height) [DA(H)] for certain existing traditional instrument 
approach procedures that meet specified obstacle assessment provisions.  These criteria are applicable to 
operators conducting operations in accordance with Title 14 Code of Federal Regulations (14 CFR) 
Parts 121, 125, 135, or 129. 

B. Based on near-term safety benefits of using a continuously defined vertical path to the runway, 
and a long-term goal of simplifying approach training and qualification standards, users have indicated 
their intent to begin additional use of VNAV capability for instrument approaches. 

C. All inspectors must support this safety initiative to use VNAV to fly a defined vertical path 
during completion of existing VOR, NDB, LOC, LOC-BC, LDA, SDF RNAV, and GPS standard 
instrument approach procedures (SIAP).  VNAV operations will enhance landing safety by eliminating 
the potential vulnerability of two-dimentional approaches and the use of step-down fixes by providing 
continuous VNAV guidance to the runway.  This both reduces exposure to unstabilized approaches that 
lead to inappropriate landing performance and reduces vulnerability to controlled flight into terrain 
(CFIT) accidents. 

D. These criteria also reconciles conflicting or obsolete definitions by recognizing the term DA(H).  
Pending a formal rule change, FAA field offices shall now use the new DA(H) definition and shall apply 
the information in these criteria to approve expanded use of VNAV operations. 

E. Part 121, 125, 135 or 129 operators requesting to use VNAV capability to descend below the 
DA(H) must comply with these provisions. 

F. These criteria apply to operators conducting existing 14 CFR Part 97 “straight-in” procedures 
using VNAV and operators using equivalent procedures within States other than the United States.  The 
eligible VNAV operations are those that use a DA(H) in lieu of an MDA for an existing instrument 
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approach procedure, and have a defined VNAV path with a descent angle, under standard conditions, not 
less than 2.75 degrees or greater than 3.77 degrees. 

G. Operations using VNAV may be conducted without regard to these criteria if VNAV credit for 
treating an MDA as a DA(H) is not used or if a DA(H) is not used.  Operators who have a VNAV 
approval in accordance with the AFM or other FAA-approvals may descend to the MDA. 

H. Existing approved VNAV operations using a DA(H), including special instrument approach 
procedures (e.g., KEGE, PAJN) need not apply these criteria. 

I. The following definition of DA(H) applies to VNAV operations conducted in accordance with 
this handbook.  This definition of DA(H) is consistent with both current U.S. operator usage and ICAO 
international agreements. 

(1) A Decision Altitude (Height) is a specified minimum altitude or height in the precision 
approach or an approach procedure with vertical guidance at which a missed approach must be initiated if 
the required visual reference to continue the approach has not been established. 

(2) The “altitude” value (DA)  is referenced to mean sea level and decision height (DH) is 
referenced to the threshold elevation.  

J. VNAV Operating Concept.  The VNAV operating concept is to fly approach procedures using 
VNAV guidance with a defined vertical path and a specified vertical angle that provides a constant rate 
descent for final approach. 

(1) The eligible procedures include: VOR, VOR/DME, NDB, LOC, LOC-BC, LDA, SDF, 
RNAV, and GPS, SIAPs. 

(2) The descent is typically flown using VNAV to a published DA(H) or a published minimum 
descent altitude MDA in a manner similar to flying an ILS approach to DA(H). 

(3) When the use of VNAV path guidance is incorporated into the approved training program 
and a VNAV path is used to fly to a DA(H), a slight momentary descent below the published DA(H) is 
considered to be acceptable while arresting the descent during the initiation of a missed approach that has 
been initiated at or above the specified DA(H). 

(4) Equipment Requirements.  Aircraft equipment requirements for VNAV Operations using a 
DA(H) are as described below.  The installed FMS navigation equipment with VNAV must be certified in 
accordance with an FAA TC, STC, or other FAA equivalent approval (FAA acceptance of a foreign 
aircraft TC or STC approval, or installation in accordance with a service bulletin containing approved 
data by the air carrier).  Evidence of this can be established by one of the following: 

(a). Suitable statement in the FAA-Approved AFM.  The operator must show that the aircraft 
is equipped with an FMS VNAV system certified in accordance with AC 20-129, Airworthiness Approval 
of Vertical Navigation (VNAV) Systems for Use in the U.S. NAS and Alaska, or equivalent (e.g., B747-
400, B737-300/400/500, MD-11, MD-88).  Some aircraft types have been demonstrated to the FAA to 
meet criteria for the use of RNP for approach.  Aircraft with an AFM authorization for RNP-0.3 or less 
are considered eligible for VNAV operations.  These aircraft have suitable VNAV capability, and may be 
identified by a statement in the AFM or Flight Manual Supplement referencing the approval for RNP 
(e.g., TC or STC installation of RNP-capable FMS with VNAV).  Examples of aircraft types include 
B757/767 Pegasus upgrade (or subsequent), B747-400 FANS-I, B777-200/300 with RNP, B737-
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600/700/800 with FMS U10.2 (or subsequent), A319/320 with RNP, B727 or DC10 with RNP capable 
FMS installed by STC. 

(b). Aircraft types that have not shown that the FMS VNAV meets the criteria of AC 20-129, 
by documentation in the FAA-approved AFM or an applicable Flight Standards Board (FSB) Report, may 
also be eligible for VNAV operations.  Operators of these aircraft can request verification from the AEG 
that the aircraft and FMS meet the criteria of AC 20-129 (or equivalent) for VNAV operations and that 
the FMS can safely fly the specified VNAV vertical paths associated IAPs that use a DA(H) rather than 
an MDA (e.g., B757, B767, A320). 

(5) Maintenance Requirements.  The operator must provide documentation that appropriate 
continuing airworthiness maintenance practices and procedures have been adopted. 

(6) MEL Requirements.  The operator must review and revise the MEL, as necessary, to address 
any pertinent VNAV or FMS operating requirements. 

(7) Operational Use Eligibility.  Operational use eligibility to use DA(H), either as published or 
in lieu of MDA requires appropriate aircraft, procedures, flightcrew information, training, and 
authorization as follows: 

(8) Eligible Operators and Aircraft.  The policy and guidance contained in this handbook are 
applicable to operators conducting operations in accordance with Part 121, 125, 135, or 129, who operate 
aircraft that meet equipment requirements of paragraph (4) above.  The eligible aircraft make, model, and 
series, as well as the equipment model and version must be entered in the appropriate columns in OpSpec 
C073 for this VNAV operations approval. 

(9) Eligible Instrument Approaches and Procedures include certain existing Part 97 “straight-in” 
procedures using VNAV or equivalent procedures acceptable to civil aviation authorities within States 
other than the United States. 

(a) RAV IAP’s published with a VNAV DA(H).  Instrument approach procedures eligible for 
equivalent DA(H) used in lieu of an MDA include: VOR, VOR/DME, NDB, LOC, LOC-BC, LDA, SDF, 
RNAV, and GPS.  

(b) Eligible procedures must have a visual segment obstacle assessment.  This requirement 
may be satisfied by an existing FAA assessment or an assessment performed by or verified by the 
operator.  FAA has completed the VDA obstacle assessment for the following approaches: 

• RNAV approach procedures with published VNAV DA(H) 

• ILS approaches with a published glide slope angle greater than or equal to the 
vertical angle used for the VNAV descent path 

• Approaches with a VASI/PAPI vertical visual guidance system with an angle greater 
than or equal to the vertical descent angle used for the VNAV descent path. 

(c) Procedures should be established by the operator consistent with systems to be used to 
properly establish the necessary VNAV path. 

(d) Procedures should be based on the aircraft flying the established VNAV path to at least 
the DA(H).  If a DA(H) is not published, the DA(H) may be considered to be the equivalent of the 
currently applicable published MDA provided the POI grants this authorization. 
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(e) Visual reference must be established by the pilot no later than DA(H) that meets the 
provisions of 14 CFR Part 91 Section 91.175 or a missed approach must be initiated.  Initiating the 
missed approach at DA(H) does not modify any lateral track requirements applicable to the path to the 
published missed approach point (MAP) for the procedure (e.g., MAP at a DME distance, elapsed time, 
or NAVAID passage.  Compliance with the published approach and missed approach lateral flightpath 
instructions (e.g., course guidance to the MAP, or MAP headings or turns) is mandatory unless an 
amended air traffic clearance is obtained.  Typically, published missed approach turns must not begin 
until the aircraft has passed the specified MAP. 

(10) FAA Obstacle Assessment.  Existing CFR Part 97 VOR, NDB, LOC, LOC-BC, LDA, 
RNAV, GPS and SDF instrument approaches are eligible, if they meet the following criteria: 

• Procedures must be straight-in approaches with a VNAV path angle under standard conditions of 
not less than 2.75 degrees or greater than 3.77 degrees. 

• Steeper descent paths may be authorized on a case-by-case basis by submitting evidence of 
aircraft capability and appropriate supporting procedures through the POI to AFS-400. 

• Procedures should be identified by use of accepted charting conventions.  The depiction of the 
vertical path and its angle (in degrees) should be contained in the profile view of the approach 
chart. 

• For operations approved by the POI to use the MDA as a DA, operators can tailor approach 
charts to include a VNAV path and DA(H)for these procedures. 

(11) Operator Obstacle Assessment.  Operators may conduct an obstacle assessment in lieu of 
an FAA Obstacle Assessment using visual segment obstacle assessment methods that have been found 
acceptable to implement VNAV operations for descent below the DA(H). 

• Personnel conducting this assessment must be experienced in obstacle assessment and 
performance, such as in performing calculations required for assessing engine-out procedures in 
accordance with section 121.189, or application of equivalent obstacle assessment. 

• Operations may be continued when ground-based NAVAIDs are inoperative if an alternative 
acceptable navigation sensor updating capability is available and, if necessary, a validation flight 
is conducted. 

• Operators must maintain a current list of authorized airports and procedures eligible for use of 
DA(H) in lieu of MDA in OpSpecs paragraph C073. 

(12) Database.  Waypoint and procedure data, including the runway threshold waypoint and 
the VNAV path angle, must be retrieved from the aircraft navigation-database.  Source data or database 
providers must specify a vertical path that accommodates step-down fix altitudes, if any, between the 
threshold datum crossing height of 50 feet (preferred reference value) and the final approach fix (FAF) 
altitude for a procedure to be eligible. 

(13) Charting.  Approach charts and or briefing material used by the flightcrew must include 
the DA(H)or address which published MDA values may be treated as a DA(H).  Charts and/or briefing 
material must also address use of the defined VNAV path. 
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(a) The associated VNAV path should be shown in the profile view.  It should be noted that 
when a step-down fix is charted, but not provided in the database, it is because the defined flightpath is at 
or above the vertical path angle that will satisfy compliance with the step-down altitude(s). 

(b) Current government approach charts do not use DA(H) terminology.  Operators using 
these charts may need to use tailored charts to depict necessary flightcrew information. 

(c) When alternative methods are used to determine which MDA values are to be used to 
depict the DA(H), the POI must approve these within the context of the subparagraph c, Conditions and 
Limitations, in OpSpec C073. 

(14) Training and Qualification.  Pilot qualification for use of FMS, RNAV, and particularly 
VNAV should address appropriate VNAV use. 

(a) Additional training or qualification is not required for these VNAV approach operations 
if VNAV operations and corresponding FMS use and RNAV or RNP procedures are basic to the 
operation of the operator and aircraft and if the provisions below are met. 

(b) Existing training and qualification programs should be reviewed to ensure the subject 
areas listed below are adequately addressed.  The initial and continuing training and qualification 
programs should address the characteristics, capabilities, and limitations of each appropriate aircraft 
system element applicable to RNAV approaches using VNAV including at least the following provisions 
below: 

• Acceptable navigation modes applicable to the type aircraft and system (e.g., 
IRS/DME/DME, IRS/VOR/DME, IRS/localizer, IRS/GPS, VNAV Path, High 
Accuracy, Managed Nav) 

• Suitable accuracy checks using control/display unit (CDU) pages or flight instrument 
displays 

• Pilot-Flying (PF) and Pilot-Not-Flying (PNF) duties and callouts regarding FMS and 
VNAV during descent, approach, landing or go-around 

• Understanding and interpretation of appropriate instrument procedures (e.g., DPs,  
STARs, or SIAP approach plates) 

• Display use including deviation indications and display scaling 

• Autopilot function, use, and limitations relative to VNAV 

• FMS function, use, and limitations relative to VNAV 

• Approved procedures, modes and configurations to be used 

• Applicable monitoring and cross check requirements 

• If applicable, RNP provisions and procedures 

• Proper FMS selection and loading of procedures and transitions, stringing related 
waypoints, addressing discontinuities, entering and deleting associated data (e.g., 
path constraints, winds, etc.) 
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• Proper techniques to fly VNAV procedures (e.g., Acquiring and staying on the 
VNAV path, regardless of autoflight mode or FMS mode changes) 

• Understanding, interpretation, and proper response to appropriate VNAV-related 
failure indications prior to initiation of approach, or during approach (e.g., 
flightcrews are expected to discontinue an approach if a failure of the VNAV 
function occurs during final approach) 

• Proper techniques to accomplish any special VNAV-related flight deck procedures 
specified by the operator for the approach type used or for the particular approach to 
be flown (e.g., perform any necessary VNAV verification checks using some 
acceptable method to the operator), to ensure suitable VNAV performance 

• Any unique issues particular to a specific approach or family of approach procedures, 
or aircraft, or FMS system (e.g., any special actions or conditions necessary to use 
VNAV, such as for flight director or autopilot modes to be used, mode control panel 
altitude window settings, or FMS path or speed constraints to verify, set, adjust, or 
delete). 

(15) Qualification or Proficiency Checks.  For flight training and proficiency checking 
purposes, if applicable, a flight technical error (FTE) [or pilot deviation from the desired vertical track] of 
+100/-50 feet is considered acceptable for adherence to the depicted VNAV path. 

(16) Validation Flights.  A validation flight is not generally required for use of 14 CFR 
Part 97 SIAPs when the procedures’ primary NAVAID is planned to be operative. 

(17) Authorization.  OpSpec paragraph C073, IFR Approach Procedures Using Vertical 
Navigation (VNAV), must be issued to authorize the use of DA(H) in lieu of MDA. 

(18) Approval of VNAV Operations.  Principal operations inspectors for air carriers intending 
to conduct instrument approaches using VNAV as described above must ensure that training, charting, 
and the associated procedures are consistent with the AFM and this handbook.  When the POI determines 
that the appropriate requirements of this handbook, including training and qualification, have been 
satisfied, OpSpec paragraph C073, IFR Approach Procedures Using Vertical Navigation (VNAV), can be 
issued to authorize VNAV operations using the DA(H) in lieu of an MDA.  Higher Headquarters’ Review 
and Concurrence is not required for approval of VNAV operations with a DA(H). 

110. CONTINUOUS DESCENT FINAL APPROACH (CDFA). .   

A.  These criteria provide the applicable procedures and operating criteria to permit use of Continuous 
Descent Final Approach (CDFA) techniques to be applied for applicable nonprecision instrument 
approach procedures.  These criteria define the term CDFA and the manner in which this technique may 
be employed in conducting certain instrument procedures in accordance with OpSpec C053 to operate 
with the lowest allowable visibility requirements.  These criteria are applicable to operators conducting 
operations in accordance with Title 14 Code of Federal Regulations (14 CFR)Parts 121, 125, 135, or 129. 

B.  Based on near-term safety benefits (CFIT-reduction) of using stabilized-approach criteria on a 
continuous descent with a constant, pre-determined vertical path to the runway, and the desire to move to 
three-dimensional (3-D) operations where possible, users have indicated their intent to apply the CDFA 
technique to nonprecision instrument approach procedures. 
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(1)  All inspectors must support this safety initiative to use CDFA techniques to use stabilized 
approach criteria on a continuous descent with a constant, pre-determined vertical path to the runway 
during completion of existing VOR, NDB, LOC, LOC-BC, LDA, SDF RNAV, and GPS SIAPs.  Use of 
the CDFA technique will enhance landing safety by eliminating the potential vulnerability of two-
dimensional (2-D) approach operations and the use of step-down fixes by providing a continuous descent 
to the runway.  This both reduces exposure to unstabilized approaches that lead to inappropriate landing 
performance and reduces vulnerability to controlled flight into terrain (CFIT) accidents. 

(2)  These criteria also establish a definition for the term CDFA.  Pending a formal rule change, 
FAA field offices must now use the new CDFA term and must apply the information in these criteria to 
approve expanded use of this technique. 

C.  Part 121, 125, 135 or 129 operators requesting to use the CDFA technique to apply the lowest 
allowable visibility under OpSpec C053 must comply with these provisions. 

(1)  These criteria apply to operators conducting existing 14 CFR Part 97 “straight-in” 
nonprecision approach procedures and operators using equivalent procedures within States other than the 
United States.  Nonprecision instrument approach procedures that may be used with the CDFA technique 
to operate with the lowest allowable visibility minima, are those approach procedures with the following 
characteristics: 

(a) A nominal vertical profile published or displayed to the pilot that depicts the appropriate 
nominal slope, altitude versus range/distance or altitude versus time to fly using the CDFA technique.  
The nominal vertical profile should be limited to a descent angle of 4.5 degrees for Category A and B 
aircraft and 3.77 degrees for Category C and D aircraft.   

(b) The final approach course should be offset from the runway no more than 15 degrees for 
Category A and B aircraft and no more than 5 degrees for Category C and D aircraft.   

(c) The nonprecision approach must have a final approach fix or another appropriate fix 
where descent is initiated 

(i)  The minimum length of the designated constant angle path for the final segment to the 
threshold is 3 nautical miles. 

(ii)  If an altitude/time profile is used for the descent, the maximum distance from the 
final approach fix (or other appropriate descent fix) to the threshold is 8 nm. 

(2)  Operations using the CDFA technique may be conducted without regard to these criteria if 
visibility credit for the use of the CDFA technique is not used.  Nonprecision instrument approach 
procedures authorized for use with CDFA and the lowest OpSpec C053 visibility minima will be 
annotated on the procedure.  Operators who have POI authorization to use CDFA techniques for these 
minima may apply them to these procedures when they employ the CDFA technique.  When this 
technique will not be flown, the higher visibility must be used. 

(3)  Operators should use published (or other authorized) visibility minima for nonprecision 
instrument approach procedures that have not been revised with the FAA-JAA harmonized visibility 
minima.  Use of the CDFA technique for these procedures does not effect the visibility minima. 

(4)  The following definition of CDFA applies to the technique described in this handbook.  This 
definition has been harmonized between the FAA and JAA and is being implemented by both authorities. 
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CDFA:  A specific technique for flying the final-approach segment of a non-precision 
instrument approach procedure as a continuous descent, without level-off, from an 
altitude/height at or above the Final Approach Fix altitude/height to a point approximately 
50 feet (15m) above the landing runway threshold or the point where the flare maneuver 
should begin for the type of aircraft flown. 

D.  CDFA Operating Concept. The CDFA operating concept is to fly nonprecision instrument 
approach procedures as a continuous descent maintaining the published nominal vertical profile using 
vertical navigation (VNAV) guidance, altitude versus range (or DME) crosschecks, or altitude versus 
time crosschecks. 

(1)  The eligible procedures include: VOR, VOR/DME, NDB, LOC, LOC-BC, LDA, SDF, 
RNAV, and GPS SIAPs. 

(2)  The preferred descent technique is flown using VNAV to a published DA(H) or a published 
minimum descent altitude MDA in a manner similar to flying an ILS approach to DA(H).  Operators who 
are not authorized to use the MDA as a DA may descend to a derived decision altitude that accounts for 
the height loss during the initiation of a missed approach. 

(3)  When the use of approved VNAV path guidance is used for the CDFA technique and a 
VNAV path is used to fly to a DA(H), a slight momentary descent below the published DA(H) is 
considered to be acceptable while arresting the descent during the initiation of a missed approach. 

E.  Equipment Requirements.  Aircraft equipment requirements for the CDFA technique are as 
described below. 

(1)  CDFA Using VNAV Systems.  The installed FMS navigation equipment with VNAV must be 
certified in accordance with an FAA TC, STC, or other FAA equivalent approval if the VNAV system 
will be used for approval for the use of MDA as a DA (see OpSpec C073). 

(2) CDFA Using RNAV Systems.  The installed FMS or RNAV system must be approved for 
RNAV approach operations under OpSpec C063 if RNAV distance will be used for altitude versus range 
crosschecks using the CDFA technique. 

(3) CDFA Using DME Systems.  The installed DME must be approved for instrument approach 
operations if DME distance will be used for altitude versus distance crosschecks using the CDFA 
technique.  The DME reading must be appropriate for the crosscheck indications that are used. 

(4)  Maintenance Requirements.  The operator must provide documentation that appropriate 
continuing airworthiness maintenance practices and procedures have been adopted for the applicable 
equipment. 

(5)  MEL Requirements.  The operator must review and revise the MEL, as necessary, to address 
any pertinent VNAV, FMS/RNAV or DME operating requirements. 

F.  Operational Use Eligibility.  Operational use eligibility to use the CDFA technique to obtain the 
lowest allowable visibility minima requires appropriate aircraft, procedures, flightcrew information, 
training, and authorization as follows: 

(1)  Eligible Operators and Aircraft.  The policy and guidance contained in this handbook are 
applicable to operators conducting operations in accordance with Part 121, 125, 135, or 129, who operate 
aircraft that meet the applicable equipment requirements.  For VNAV operations approval, the eligible 
aircraft make, model, and series, as well as the equipment model and version must be entered in the 
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appropriate columns in OpSpec C073.  For RNAV operations approval, similar information must be 
entered in the appropriate columns in OpSpec C063. 

(2)  Eligible Instrument Approaches and Procedures include certain existing Part 97 “straight-in” 
nonprecision instrument approach procedures revised with FAA-JAA harmonized minima or equivalent 
nonprecision IAPs acceptable to civil aviation authorities within States other than the United States 

(a)  Visual reference must be established by the pilot no later than descent through the 
following applicable altitudes: 1) DA(H) for VNAV operations approved under C073; 2) a derived 
decision altitude above the MDA that accounts for height loss as the descent is arrested during the initial 
climbing portion of the missed approach, or 3) the published MAP.  The visual reference must meet the 
provisions of 14 CFR Part 91 § 91.175 or a missed approach must be initiated. 

(b) Initiating the missed approach at DA(H) or the derived DA(H) does not modify any lateral 
track requirements applicable to the path to the published missed approach point (MAP) for the procedure 
(e.g., MAP at a DME Distance, elapsed time, or NAVAID passage).  Compliance with the published 
approach and missed approach lateral flight path instructions (e.g., course guidance to the MAP, or MAP 
headings or turns) is mandatory unless an amended air traffic clearance is obtained.  Typically, published 
missed approach turns must not begin until the aircraft has passed the specified MAP. 

(3)  FAA or Operator Obstacle Assessment.  There are no unique obstacle assessment 
requirements for the use of the CDFA technique.   

(4)  Instrument Approach Procedure Charting.  The nominal descent profile for the CDFA should 
be identified by use of accepted charting conventions.  The depiction of the vertical path and its angle (in 
degrees) should be contained in the profile view of the approach chart.  The depiction of altitude 
distance/range or altitude/time crosscheck information should also be contained in the profile view of the 
approach chart. 

 (5)  Database.  Waypoint and procedure data, including the runway threshold waypoint and the 
VNAV path angle, must be retrieved from the aircraft navigation-database.  Source data or database 
providers must specify a vertical path that accommodates step-down fix altitudes, if any, between the 
threshold datum crossing height of 50 feet (preferred reference value) and the FAF altitude for a 
procedure to be eligible.  FMS/RNAV range information should be based on the runway threshold 
waypoint; however, another appropriate waypoint from the database may be used. 

 (6)  Training and Qualification. 

(a)  Pilot qualification for use of FMS, RNAV, and particularly VNAV should address 
appropriate VNAV use. 

(b)  Additional training or qualification is not required for these VNAV approach operations 
if VNAV operations and corresponding FMS use and RNAV or RNP procedures are basic to the 
operation of the operator and aircraft and if the provisions below are met. 

(c)  Existing training and qualification programs should be reviewed to ensure the subject 
areas listed below are adequately addressed if the operator uses them in the application of its CDFA 
technique.  The initial and continuing training and qualification programs should address the 
characteristics, capabilities, and limitations of each appropriate aircraft system element applicable to 
nonprecision approaches using CDFA as shown below: 
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(i)  Acceptable navigation modes applicable to the type aircraft and system (e.g., 
IRS/DME/DME, IRS/VOR/DME, IRS/localizer, IRS/GPS, VNAV Path, High Accuracy, Managed Nav) 

(ii)  Suitable accuracy checks using control/display unit (CDU) pages or flight instrument 
displays 

(iii)  Pilot-flying (PF) and pilot-not-flying (PNF) duties and callouts regarding FMS, 
VNAV, DME or time to maintain the CDFA vertical profile during descent and a stabilized approach to a 
landing or go-around, as appropriate 

(iv)  Understanding and interpretation of appropriate instrument procedures (e.g., DPs, 
STARs, or SIAP approach plates) 

(v)  Display use including deviation indications and display scaling for vertical deviation 
or appropriate range/distance indications 

(vi)  Autopilot function, use, and limitations relative to VNAV or vertical speed descents 

(vii)  FMS function, use, and limitations relative to VNAV or vertical speed descents 

(viii)  Approved procedures, modes and configurations to be used 

(ix)  Applicable monitoring and cross check requirements 

(x)  If applicable, RNP provisions and procedures 

(xi)  Proper FMS selection and loading of procedures and transitions, stringing related 
waypoints, addressing discontinuities, entering and deleting associated data (e.g., path constraints, winds, 
etc.) 

(xii)  Proper techniques to fly VNAV procedures (e.g., acquiring and staying on the 
VNAV path, regardless of autoflight mode or FMS mode changes) 

(xiii) Proper techniques to fly CDFA vertical descent profiles using published 
altitude/range, altitude/distance or altitude/time crosschecks, as appropriate 

(xiv)  Understanding, interpretation, and proper response to appropriate VNAV-related 
failure indications prior to initiation of approach, or during approach (e.g., flightcrews are expected to 
discontinue an approach if a failure of the VNAV function occurs during final approach) 

(xv)  Understanding, interpretation, and proper response to appropriate RNAV/FMS 
range, DME or time-related failure indications prior to initiation of approach (e.g., flightcrews are 
expected to apply the appropriate higher visibility minima if the CDFA technique cannot be used due to 
an equipment failure prior to final approach) 

(xvi)  Proper techniques to accomplish any special VNAV-related flight deck procedures 
specified by the operator for the approach type used or for the particular approach to be flown (e.g., 
perform any necessary VNAV verification checks using some acceptable method to the operator), to 
ensure suitable VNAV performance 

(xvii)  Any unique issues particular to a specific approach or family of approach 
procedures, or aircraft, or FMS system (e.g., any special actions or conditions necessary to use VNAV, 
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such as for flight director or autopilot modes to be used, mode control panel altitude window settings, or 
FMS path or speed constraints to verify, set, adjust, or delete). 

(7)  Qualification or Proficiency Checks.  For flight training and proficiency checking purposes, 
if applicable, a flight technical error (FTE) [or pilot deviation from the desired vertical track] of +100/-
50 feet is considered acceptable for adherence to the depicted VNAV path or CDFA vertical profile. 

(8)  Validation Flights.  A validation flight is not generally required for use of 14 CFR Part 97 
SIAPs when the procedures primary NAVAID is planned to be operative. 

(9).  Authorization.  OpSpec paragraph C053, Basic Straight-In Instrument Approach Procedures 
and IFR Landing Minima – All Airports must be authorized to issue the use of a CDFA technique for the 
lowest allowable visibility minima. 

G.  Approval of VNAV Operations.  POIs for air carriers intending to conduct instrument 
approaches using the CDFA technique as described above must ensure that training, charting, and the 
associated procedures are consistent with the AFM and this handbook.  When the POI determines that the 
appropriate requirements of this handbook, including training and qualification, have been satisfied, 
OpSpec paragraph C053 can be issued to authorize nonprecision instrument approach operations using 
CDFA.  Higher Headquarters review and concurrence is not required for approval of CDFA to the lowest 
allowable visibility minima under these operations specifications. 

111. APPROVAL OF ALL-WEATHER OPERATIONS. AWTA operations approvals are granted 
by issuance of, or amendments to, the OpSpecs.  The authorizations, limitations, and provisions 
applicable to these AWTA operations are specified in Part C of the OpSpecs (see C051, C052, C053, and 
C054).  OpSpecs authorizing reciprocating and turbopropeller-powered airplane AWTA operations that 
use ICAO standard NAVAIDs and ASRs and PARs may be approved by certificate holding district 
offices without higher headquarters’ review and concurrence, if the applicable conditions of this 
handbook are met.   

A. All turbojet, turbofan, and propfan operations authorized to use the standard operating minima and 
all RNAV instrument approach operations are required to have regional flight standards division review 
and concurrence before approval.  All operations using NAVAIDs that are not ICAO-standard NAVAIDs 
(such as Loran-C, ARA, and OSAP) are required to have both regional flight standards division and AFS-
400 review and concurrence before approval. 

B. The approval requirements for performance-based operations will be added to this handbook and 
those capabilities and processes mature. 

[112. THROUGH 119.  RESERVED] 
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CHAPTER 2. ALL WEATHER TERMINAL AREA OPERATIONS 

SECTION 5.  CATEGORY II OPERATIONS 

120. GENERAL. 

A. This section contains concepts, direction, and guidance to be used by inspectors for evaluating 
and approving or denying requests for authorization to conduct Category II (CAT II) all-weather terminal 
area (AWTA) operations and special authorization CAT II operations.  This includes all CAT II AWTA 
operations at airports and runways new to an operator/program manager, even though previously 
approved aircraft, airborne equipment, ground-based equipment, concepts and procedures are being used 
in these operations.  This section contains an amplification of the general concepts, policies, direction, 
and guidance given in previous sections of this chapter.  Specific standards are provided for evaluating 
CAT II AWTA operations with airborne and ground-based equipment, such as ILS, that have well 
understood operational characteristics and limitations. 

B. All requests for approval to conduct CAT II AWTA operations using equipment, concepts, or 
procedures not addressed by these standards (such as MLS or performance-based systems), a request for 
policy, guidance, and direction must be forwarded through the Regional Flight Standards Division 
(RFSD) to AFS-400.  The guidance contained herein applies to all ILS-based CAT II authorizations.  
Additional ILS-based CAT II guidance can be found in the following: 

• Order 6750.52, Category II/III Instrument Landing System Project Implementation Plan 

• Order 8260.3, United States Standard for Terminal Instrument Procedures (TERPS) 

• Order 8260.19C, Flight Procedures and Airspace 

• Order 8300.10, Airworthiness Inspector’s Handbook, volume 2, chapter 3, evaluating 
Category I/II/IIIa Landing Maintenance/Inspection Programs 

• Order 8400.13, Procedures for the Approval of Special Authorization Category II and Lowest 
Standard Category I Operations 

• Order 8400.8, Appendix 4, Procedures for Approval of Facilities for CFR Part 121 and Part 
135 CAT III Operations 

• Order 8260.31, Foreign Instrument Terminal Procedures 

• Order 8700.1, General Aviation Operations Inspector’s Handbook, volume 2, chapter 59, 
Approve/Authorize Category I/Category II/ Category III Operation, guidance for helicopter 
CAT II/III authorization (Operations specification/management specification H108) 

• Order 8700.1, volume 2, chapter 60, Conduct a Category II/III Flight Check 

• AC 91-16, Category II Operations-General Aviation Airplanes 

• AC 97-1A, Runway Visual Range (RVR) 
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• Advisory Circular (AC) 120-29, as amended, Criteria for Approval of Category I and 
Category II Weather Minima for Approach 

• Title 14 CFR Part 97, Standard Instrument Approach Procedures (IAP) 

C. Approval Method. 

• A Part 121, 125, 129, or 135 operator is issued OpSpec C059/C359 for CAT II authorization. 

• A Part 91K program manager is issued “management specifications (MSpecs)” instead of 
“operations specifications (OpSpecs).” 

• A Part 91 operator is issued a CAT II Letter of Authorization (LOA) using the LOA 
C059/C359 in the Part 91 databases of the operations specifications subsystems (OPSS) in 
place of the method previously used to generate an LOA. 

D. CAT II AWTA operations are defined, for the purpose of this Order, as all approach and landing 
operations conducted under IFR weather conditions in accordance with an IAP using CAT II operating 
minima.  Most CAT II operating minima are those minima that specify a DH lower than the equivalent of 
200 feet (60 meters) above the touchdown zone but not lower than 100 feet (30 meters) above this 
elevation, and a controlling RVR below RVR 1800 (below RVR 1600 for helicopters) but not less than 
RVR 1200.  This section also includes information for special authorization CAT II operations at 
specifically approved facilities (OpSpec/MSpec C359) and some lower than standard CAT II operations 
authorized with a DH of 100 feet and RVR 1000 feet (300 meters).  These approvals are based on U.S. 
CAT III ILS facilities or foreign CAT II or CAT III facilities and the use of Autoland or HGS systems.  
All other IFR AWTA operations with operating minima less than DH 100 (or no DH) and/or a controlling 
RVR below RVR 1200 are CAT III operations. 

E. Types of CAT II Operations.  The only types of CAT II operations that can be currently 
authorized for use by U.S. operators are ILS-based operations or special authorization for certain CAT II 
operations at specifically approved facilities.  Microwave landing system (MLS)-based CAT II 
operations, however, could be conducted in the future at a few locations, provided the operation is 
restricted to an “ILS-like” operation that has at least a 5 nm straight-in final approach segment.  The flight 
control laws (computational logic) used in most existing flight directors and autopilots require that a final 
approach segment be at least this long to perform their intended functions in CAT II operations.  Though 
most existing flight control guidance systems will have to be modified and recertificated before CAT II 
MLS operations with a short final approach segment can be conducted.  This action is necessary for 
CAT II operations with segmented and/or curvilinear approach paths that result in straight-in final 
approach segments that are significantly less than 5 nm.  Usually this action will include equipment 
modifications, type design approval, an extensive engineering analysis, and a flight test program.  Certain 
new aircraft, however, might be configured with the necessary equipment and certificated for segmented 
approach paths, and curvilinear approach paths with very short “straight-in” final approach courses, or 
both. 

F. Objective of CAT II Operations.  The essential difference between CAT II and CAT I operations 
is that a CAT II operation places greater reliance on the guidance provided by the airborne and ground-
based equipment.  This equipment must be capable of delivering the aircraft to a position from which the 
flightcrew can accomplish a transition from instrument to visual flight at a HAT of 100 feet and complete 
the landing in the reduced (CAT II) seeing-conditions.  The primary objective of CAT II operations is to 
provide a level of safety equivalent to CAT I precision instrument approach operations, even though the 
seeing-conditions in CAT II operations can be much worse than those encountered in CAT I operations.  
This objective (the equivalent level of safety) is achieved by the following: 
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• Enhanced reliability and precision in the airborne and ground-based equipment to increase 
the precision of flightpath control 

• Enhanced flightcrew training and qualifications to increase the precision of flightpath control 

• Additional airport visual aids to enhance seeing-conditions 

• Additional criteria to ensure obstacle and terrain clearance 

• Additional criteria to ensure ILS/MLS signal protection 

• Special operational procedures 

• Special ATC procedures, limitations, or both 

(1) IAPs that ensure a safe and Orderly transition from the en route phase of flight to a point on 
final approach at a HAT of 100 feet from which a visual landing can be made, or a missed approach can 
be safely executed with a transition through the missed approach segment back to the enroute 
environment 

(2) IAPs, operational flight procedures, and ATC procedures that ensure protection from 
obstacles near the landing surface (either fixed or mobile) and that also permit safe go-arounds from any 
point in the approach and landing before touchdown. 

121. CAT II OPERATIONAL CONCEPTS.  The weather conditions in a CAT II operation restrict 
seeing-conditions so that the external visual references necessary to manually control the aircraft are not 
acquired until the aircraft reaches a very low altitude (typically 100 to 200 feet AGL).  Therefore, the 
flightcrew must operate and control the aircraft by referring to instruments throughout most of the 
approach and to a combination of instrument and external visual information during the final stages of the 
approach, flare (deceleration for helicopters), and landing.  Because of the reduced maneuvering 
capability resulting from CAT II seeing-conditions, the precision of the flight guidance system and the 
overall precision of flightpath control must ensure that the aircraft can be flown to a position that is 
closely aligned with the runway centerline, and the desired glidepath.  The increased reliability and 
precision required of the airborne and ground-based equipment is necessary to ensure that when the 
aircraft arrives at DH, it is on a flightpath that permits the pilot to complete the landing without any 
significant runway alignment maneuvers.  All CAT II operations are conducted in accordance with the 
DH and RVR concepts used in CAT I operations.  Because of the limited seeing-conditions available in 
CAT II weather conditions, however, the additional requirements outlined under the objective of CAT II 
operations are necessary to ensure that an adequate level of safety is maintained when an aircraft is being 
operated in these conditions.  However, technologies such as head-up guidance systems (HGS) and 
automatic landing systems have resulted in additional operational capability of airborne avionics systems 
and the potential for additional landing minima credit.  These airborne systems, coupled with modern 
reliable ILS and more restrictive performance requirements associated with procedures developed for low 
visibility operations, CAT II or lower-than-standard CAT I operations can now be authorized to approved 
runways that were originally programmed to just support basic CAT I operations (Order 8400.13). 

A. Function of Visual Reference.  Because of the limitations in the airborne equipment used in 
CAT II operations and the available instrument guidance, the pilot must have sufficient visual references 
to manually control and maneuver the aircraft from the DH to a full stop on the runway.  These external 
visual references are required below DH for the pilot to control and maneuver the aircraft, align the 
aircraft with the runway centerline (CL), touch down within the touchdown zone (TDZ), and then roll out 
on the runway. 
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B. Decision Region.  The “decision region” is that portion of the approach between 300 feet AGL 
and DH where the tracking performance must be critically evaluated to determine whether the overall 
system performance is sufficient for the aircraft to continue to DH.  As previously discussed, the visual 
scene normally expands as the aircraft descends because of geometric and slant range effects.  The pilot 
must integrate the instrument information with the visual cues, as they become available, and decide 
before passing DH to either continue the approach by visual reference or to execute a go-around.  This 
information must be integrated and evaluated in the “decision region” and the pilot must make a definitive 
decision before the aircraft passes DH.  While in the “decision region,” the flightcrew should be 
especially aware of the maximum permissible excursions of the raw, ILS indications (deviations) from 
which a landing can be safely completed.  The tracking performance parameters normally used within the 
“decision region” are ±1/3 dot localizer displacement (maximum) and ±1/2 dot glideslope displacement 
(maximum), with no sustained oscillations about the localizer or glideslope.  If the tracking performance 
is outside of these parameters while within the “decision region,” a go-around should be executed because 
the overall tracking performance is not sufficient to ensure that the aircraft will arrive at the DH on a 
flightpath that permits the landing to be safely completed. 

C. CAT II DH.  The DH is the lowest height to which the approach can be conducted by instrument 
reference alone.  The DH is the minimum height at which the flightcrew must decide to either continue a 
CAT II approach by visual reference or to go-around.  It is not the point at which the evaluation and 
decision process is begun.  The evaluation and decision process must continue after passing the CAT II 
DH to ensure that sufficient visual references are maintained to manually control and maneuver the 
aircraft and to ensure that the aircraft remains aligned with the runway centerline and will safely touch 
down within the touchdown zone.  The flightcrew must immediately execute a missed approach if the 
required visual references are not maintained, or when the pilot cannot determine that a safe landing will 
be accomplished. 

D. Purpose of CAT II Operating Minima.  CAT II operating procedures and minima have been 
established to ensure that the desired level of safety is achieved when CAT II seeing-conditions exist.  
These operating minima are based on the DH and RVR concepts.  The established operating minima (DH 
and RVR) determine the minimum safe heights for instrument flight and the minimum RVR at which the 
landing can be safely completed by external visual reference in a particular aircraft.  These operating 
minima are based on established CAT II operational concepts and on the required CAT II airborne 
equipment, ground-based visual and electronic equipment, operating procedures, and pilot training and 
qualification.  These operating minima, when combined with other CAT II requirements, ensure that the 
combination of information available from external visual sources and the aircraft instruments and 
equipment are sufficient to enable properly qualified pilots to safely operate the aircraft along the desired 
flightpath.  As the quality and quantity of external visual information decreases due to reduced seeing-
conditions (when operating minima are reduced), the quality and quantity of the instrument information 
and the proficiency of the flightcrew must be increased to maintain the desired level of safety. 

E. Establishing Operating Minima. 

(1) The operating minima (DH and RVR) for CAT II operations are usually determined by the 
tasks the pilot will be required to perform to complete the landing after passing the DH.  When 
establishing operating minima, consideration is given to the degree of precision in flightpath control 
provided by the required electronic equipment and the enhanced seeing-conditions provided by the 
required visual aids. 

(2) Generally, the minimum required seeing condition (RVR) is higher-than-standard (e.g., RVR 
1600) when the pilot is required to establish visual reference at a higher altitude (e.g., HAT 150) because 
of obstacles or limitations in the ground-based guidance.  The RVR minimum is also higher if the pilot 
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has to establish better seeing-conditions because of the complexity or difficulty of piloting tasks required 
to safely complete the landing (e.g., factors related to the design or handling characteristics of a particular 
aircraft). 

(3) Several sets of operating minima are established for CAT II operations.  For Standard CAT II 
operations, minima are DH 150/RVR 1600, DH 100/RVR 1600, and DH 100/RVR 1200.  For operations 
based on Autoland or HGS, minima can be as low as DH 100/RVR 1000 (at foreign airports and domestic 
ILS Type III facilities), and a special authorization for CAT II operations can be approved for RVR 1200 
at specially approved ILS facilities that do not meet ICAO standards for Approach Lighting System with 
Sequenced Flashing Lights (ALSF)/TDZ/CL lighting systems.  Most runways that support CAT II 
operations permit the use of DH 100/ RVR 1200 operating minima.  Operating minima at some runways, 
however, are restricted to DH 150/RVR 1600 because of limitations in the ground equipment (such as a 
single RVR reporting system), localizer signal reliability, limitations imposed by the pre-threshold terrain 
(radar altimeter not authorized) and/or obstacle clearance limitations in the final approach surface, the 
approach light surface, the touchdown area, and the missed approach area. 

(4) Order 8400.13 sets forth standards for a specific facility to be modified and approved for the 
special authorization CAT II operations.  For an approved facility, there will be a CAT II procedure 
developed to conform to the standard Terminal Instrument Procedures (TERPS) CAT II development 
criteria and published as a Part 97 standard IAP (SIAP).  In addition to the standard note, “CAT II 
SPECIAL AIRCREW AND AIRCRAFT AUTHORIZATION REQUIRED,” that appears on the chart, an 
additional note will be included: “This CAT II does not meet ICAO standard for ALSF/TDZ/CL light 
systems.  Specific OpSpec or LOA to conduct this approach using autoland or HGS to touchdown is 
required.” The CAT II operating minima for individual operators and specific aircraft are established in 
accordance with the criteria in AC 120-29 (as amended), this handbook, Order 8400.8, Order 8400.13, 
and U.S. TERPS. 

122. STANDARD CAT II OPERATIONS.  Standard CAT II operating minima (DH 100/RVR 
1200) are based on the “building block” approach.  The building block approach is based on CAT I 
operations, including standard CAT I requirements, and includes the special aeronautical knowledge, 
experience, skill, training, and qualifications as well as the special airborne and ground-based equipment 
specified in AC 120-29 (as amended).  The assumptions and criteria used in aircraft certification and 
CAT II IAP design must be compatible with the operational concepts in this Order.  These assumptions 
and criteria ensure that flightcrews and aircraft that meet the requirements of this Order and AC 120-29 
(as amended) can be used to safely conduct CAT II operations using standard CAT II minima.  Any 
special equipment or procedures necessary for the safe conduct of CAT II operations must be specified in 
the airworthiness certification basis of the aircraft (type certificate or supplemental type certificate) and in 
the FAA-approved AFM.  Any aircraft that cannot be safely operated to standard CAT II operating 
minima using flightcrews that meet the minimum requirements of this Order and AC 120-29, as amended, 
shall not be certificated or otherwise approved for CAT II operations.  The OpSpecs/MSpecs establish the 
lowest operating minima that can be used in any CAT II operation, even if the established IAP specifies 
minima lower than those values.  Special airborne equipment, special ground-based equipment and 
special flightcrew training required for CAT II operations are specified in this handbook, AC 120-29 (as 
amended), and the FAA-approved AFM. 

A. Standard CAT II Operating Minima.  The standard CAT II operating minima for all aircraft are 
DH 100 and RVR 1200.  The DH must be based on the use of either the inner marker or radio (radar) 
altimetry.  Usually the CAT II DH is based on the use of radio (radar) altimetry.  Barometric altimetry is 
not an acceptable means of establishing the DH for CAT II operations using the standard CAT II minima 
(DH 100). 
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B. Higher-Than-Standard CAT II Operating Minima.  The higher-than-standard CAT II minima for 
all aircraft are DH 100 and RVR 1600.  These minima are usually applied as interim minima (restricted to 
higher-than-standard CAT II minima) for a 6-month demonstration period for operators/program 
managers new to CAT II operations.  The first 6 months are used to validate the effectiveness of the 
operator/program manager’s maintenance program and operational procedures in Order to support 
issuance of the standard CAT II minima.  These minima are also applied when there are transmissometer 
limitations (only one installed), irregular underlying terrain, obstacle clearance requirements, or pre-
threshold terrain limitations (radio (radar) altimeter not authorized —”RA NA”), which preclude the use 
of standard CAT II minima.  DH 100 and RVR 1600 are also the lowest minima that can be approved 
when the DH is based on barometric altimetry and has the note “RA NA.” 

C.  Operational Approval Basis.  CAT II operations are approved for an operator/program manager 
by the issuance of OpSpecs/MSpecs that authorize the conduct of CAT II IAPs at specified airports.  The 
basis for this approval depends on the operating rules applicable to the operation (Part 121, 135, 125, or 
91k), the complexity of aircraft (turbine-powered, reciprocating, or helicopter), the passenger capacity of 
the aircraft, and/or the size of the aircraft (large or small). The airman and aircraft certification, evaluation 
and approval process for reduced visibility flight operations, including category II/III operations are 
covered in depth in Section 7 of this Chapter.  

(1) Part 121 Operations.  All CAT II operations conducted under Part 121 are approved in 
accordance with this Order, AC 120-29 (as amended), OpSpecs C059 and C359, and Order 8400.13.  The 
CAT II provisions of Part 61 and Part 91 do not apply to these operations. 

(2) Part 135 Airplane Operations.  CAT II airplane operations conducted under Part 135 are 
approved in accordance with flight standards policy, this Order, AC 120-29, as amended, OpSpecs C059 
and C359, and Order 8400.13. 

(3) Part 135 Helicopter Operations.  All CAT II operations conducted under Part 135 using 
helicopters are approved in accordance with this Order.  The CAT II provisions of Part 61 and Part 91 do 
not apply to Part 135 CAT II helicopter operations.  Guidance for helicopter CAT II/III can be found in 
Order 8700.1, volume 2, chapter 59, Approve/Authorize Category I/Category II/Category III Operation. 

(4) Part 91K Operations.  CAT II airplane operations conducted under Part 91K are approved and 
conducted in accordance with the guidance in this handbook, AC 120-29, as amended, MSpecs MC059, 
MH108, and MC359, and Order 8400.13.  Therefore, for Part 91K operations, the CAT II provisions of 
Parts 61 and 91 do not apply. 

D. CAT II Flight Guidance and Control Systems.  Standard CAT II operations are based on the use 
of special airborne and ground-based equipment that have capability, reliability, and redundancy superior 
to the equipment required for CAT I operations (see AC 120-29, as amended).  Although CAT II airborne 
equipment provides increased capability, reliability, and redundancy, the flight control guidance systems 
used in these operations are not necessarily capable of automatically detecting all potential failures that 
could significantly disturb the aircraft’s flightpath (e.g., “single channel” flight control systems).  If such 
failures occur, the flightcrew must be able to quickly detect the failure and to intervene manually to 
continue safely to the approach and landing or execute a missed approach.  In other words, standard 
CAT II operations are based on the use of single channel flight directors, or single channel autopilots, or 
combinations of both.  Even though some CAT II operations are based on dual independent flight 
directors, each of these systems is usually a single channel system that is not capable of detecting all 
potential failures.  Therefore, even with dual independent flight directors, the flightcrew must be able to 
detect failures and manually intervene in certain cases.  Standard CAT II operations are also based on the 
use of: Type II (redundant) ILS ground equipment; dual ILS airborne equipment; radio altimeters (to 
identify DH); instrument failure detection and warning systems; special missed approach guidance 
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equipment; and rain removal equipment.  Special authorization CAT II operations are based on 
procedures developed for use on specific approved facilities and that the aircraft are certified for CAT III 
operations, i.e., autoland or HGS to touchdown (Order 8400.13). 

E. Airworthiness of CAT II Airborne Equipment. 

(1) Throughout the history of CAT II operations, two processes have existed for showing that the 
airborne equipment of the aircraft is airworthy for CAT II operations.  One process is the type design 
approval process in which approval is obtained during aircraft certification testing.  The other is the 
operational demonstration and approval process in which approval is obtained after the operator/program 
manager demonstrates satisfactory airworthiness of the equipment in actual flight operations.  Currently, 
the most prevalent process is the type design approval process in which approval is contained in the FAA-
approved AFM.  Aircraft that have CAT II type design approval are not required to undergo an 
operational airworthiness demonstration.  The operator/program manager is responsible for providing 
official written FAA documentation that the aircraft is CAT II certified. 

(2) For aircraft that do not have CAT II type design approval, however, an operational 
demonstration of CAT II airworthiness in accordance with AC 120-29 (as amended) is required.  
Generally, this operational demonstration program includes a requirement that the operator conduct at 
least 300 approaches to 100 feet in CAT I or better weather conditions using the proposed CAT II system.  
Regional Flight Standards Division (RFSD) concurrence is required before any operational demonstration 
and approval program may be initiated. 

 (3)  Special design requirements and special maintenance programs are necessary to achieve the 
airborne system reliability required for the conduct of CAT II operations.  The special maintenance 
programs necessary for CAT II operations are extensive and expensive and are usually the largest factors 
affecting an operator/program manager’s decision of whether to conduct these operations.  When an 
operator/program manager requests authorization to conduct operations with aircraft equipped with 
standard CAT II equipment, and that operator/ program manager is new to CAT II operations, CAT II 
operations are usually restricted (for at least 6 months) to higher-than-standard operating minima (DH 100 
and RVR 1600).  This restriction must remain in place until the operator/program manager has 
successfully validated its maintenance program in accordance with AC 120-29 (as amended) and the 
lower landing minima (LLM) maintenance program outlined in Section 7 of this Chapter.  However, if an 
aircraft has a type design approval for CAT III operations, it may be possible for the operator/program 
manager to be initially authorized for standard CAT II minima (DH 100 and RVR 1200) with those 
aircraft if certain equipment restrictions and operating procedures are specified in the operator/program 
manager’s OpSpecs/Mspecs.  Airports and Runways. 

(4) All standard CAT II operations are restricted to airports and runways that meet the special 
safety requirements necessary for CAT II operations.  Within the United States, all approved CAT II 
airport and runway operations are conducted in accordance with approved CAT II IAPs published in 
Part 97.  U.S. CAT II operations shall only be conducted in accordance with an approved Part 97, CAT II 
IAP.  In foreign countries, CAT II operations conducted by U.S. operators/program managers are 
restricted to those runways approved in accordance with Order 8400.8 (CAT II/III status list).  Even 
though a particular runway is approved for CAT II operations, an operator/program manager cannot be 
authorized to conduct CAT II operations at that location until all requirements of this handbook are met 
and that particular CAT II operation is authorized in the operator/program manager’s OpSpecs/MSpecs. 

F. Regional and Headquarters’ Review and Concurrence. 

(1) All initial approvals for CAT II operations that are based on ILS facilities for each type of 
aircraft operated by an operator/program manager require review and concurrence by the RFSD before 
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OpSpecs/MSpecs may be issued for that operation.  Unless specified otherwise in the RSFD review and 
concurrence, subsequent reductions in CAT II operating minima for each aircraft type do not require 
RFSD concurrence before the revised OpSpecs/MSpecs authorizing the lower minima can be issued to the 
operator/program manager. 

(2) For CAT II operations based on MLS or Performance-based systems (e.g., satellite systems 
or Forward Looking Infrared or Millimeter Wave Radar), all initial approvals for CAT II operations for 
each type of aircraft operated by an operator/program manager require review and concurrence by the 
RFSD  before OpSpecs/MSpecs may be issued for that operation.  Unless specified otherwise in the 
RSFD review and concurrence, subsequent reductions in CAT II operating minima for each aircraft type 
do not require RFSD concurrence before the revised OpSpecs/MSpecs authorizing the lower minima can 
be issued to the operator/program manager. 

123. SPECIAL CAT II OPERATIONS.  Special CAT II operations are those operations that require 
special airborne or ground-based equipment, or space-based equipment, and/or special procedures.  
Special CAT II operations include operations that are granted operational credit for the use of special 
airborne equipment capabilities, such as autoland or HGS.  Special CAT II operations also include those 
operations that require special ground-based equipment, or space-based equipment and special procedures 
to conduct CAT II operations that could not safely be conducted with conventional aircraft using standard 
airborne equipment and procedures (e.g., steep angle CAT II MLS approaches), or autoland or HGS 
engaged to touchdown, or performance-based operations. 

A. Operational Credit for CAT III Equipment. 

(1) The installation of CAT III airborne equipment in large aircraft is becoming common.  As a 
result, in certain cases an operator/program manager can obtain operational credit in CAT II operations 
when these more capable systems are used.  Airborne equipment that is type design approved for CAT III 
operations has special design features that increase the safety of operations in CAT II seeing-conditions.  
For example, the flightpath of the aircraft is not normally disturbed when failures occur in the flight 
guidance and control system.  This is because the increased redundancy, reliability, and integrity built into 
the CAT III systems cause the system either to disconnect “passively” or to remain fully operational for 
the landing. 

(2) Due to these improvements in redundancy, reliability, and integrity, operational credit for the 
use of CAT III airborne systems may be granted to an operator/program manager by authorizing 
operating minima of DH 100 and RVR 1200 for initial CAT II operations (first 6 months) with these 
aircraft.  In this case, certain restrictions must be specified in the operator’s/program manager’s 
OpSpecs/MSpecs.  This operational credit eliminates the requirement to conduct the initial operations 
using DH 100 and RVR 1600 and permits the operator to use standard CAT II minima (DH 100 and RVR 
1200) at least 6 months earlier than usual.  Additional operational credit for the use of CAT III airborne 
systems may also be granted to an operator/program manager by authorizing operating minima of DH 100 
and RVR 1000 for CAT II operations at foreign airports and U.S. ILS Type III facilities. 

B. Basis for Eliminating the 6-Month Restriction (RVR 1600).  In standard CAT II operations, the 
objective of the requirement for an operator/program manager to validate the CAT II maintenance 
program for at least 6 months with minima restricted to DH 100 and RVR 1600 is to ensure that the 
required level of airborne equipment reliability is achieved.  This is to ensure that frequent malfunctions 
will not occur in standard CAT II operations (DH 100 and RVR 1200).  The design features of CAT III 
airborne equipment significantly reduce the potential for failures that could adversely affect standard 
CAT II operations.  As a result, validation of the CAT II maintenance program before conducting 
operations to DH 100/RVR 1200 is not necessary if these operations are conducted under a restriction that 
requires the airborne equipment to operate to CAT III standards (e.g., fail passive or fail operational 
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automatic landing).  This permits the operator/program manager to conduct operations with standard 
CAT II minima during the 6-month period used to validate its maintenance program. 

C. Requirements for Eliminating the Restriction. 

(1) If the operator/program manager requests to eliminate the 6 months restriction (DH 100 and 
RVR 1600) based on operational credit for the use of CAT III systems to conduct CAT II operations, the 
operator/program manager’s OpSpecs/MSpecs must include a limitation that specifies all CAT II 
operations using DH 100 and RVR 1200 for U.S. ILS Type II facilities and DH 100 and RVR 1000 at 
foreign airports and U.S. ILS Type III facilities must be conducted with the airborne equipment operating 
to CAT III standards.  This limitation should read, “fail passive autoland only,” or “fail passive/fail 
operational autoland only,” as appropriate, for aircraft equipped with CAT III automatic landing systems, 
or “fail passive HGS only” for aircraft equipped with CAT III HGSs.  For DH 100 and RVR 1200 
operations, these restrictions must remain in the operator/program manager’s OpSpecs/MSpecs until the 
CAT II maintenance program for that aircraft is successfully validated.  These restrictions must remain in 
the OpSpecs/Mspecs for DH 100 and RVR 1000 operations at foreign airports and U.S. ILS Type III 
facilities, even after the maintenance program is validated. 

(2) When the operator/program manager has successfully validated its maintenance program, the 
restriction that requires the airborne equipment to be operated to CAT III standards can be removed by 
amending the operator/program manager’s OpSpecs/MSpecs to authorize the use of DH 100/RVR 1200 
minima with standard CAT II equipment (e.g., “single channel” autopilot, or manually flown (HGS) 
operations).  The CAT III equipment would still be required to conduct any operations with operating 
minima of DH 100 and RVR 1000 for CAT II operations at foreign airports and U.S. ILS Type III 
facilities. 

D. Authorizing DH 100 and RVR 1000 for Certain CAT II Operations.  CAT II operations with DH 
of 100 feet and RVR 1000 can only be authorized at specific foreign airports and at U.S. ILS Type III 
facilities.  These operations can only be authorized when conducting an autoland approach or using an 
HGS to touchdown.  The limitation in the OpSpecs/Mspecs should read, “fail passive autoland only,” or 
“fail passive/fail operational autoland only,” as appropriate, for aircraft equipped with CAT III automatic 
landing systems, or “fail passive HGS only” for aircraft equipped with CAT III HGSs. 

E. Operations Requiring Special Airborne Capabilities.  Certain aircraft with unique handling 
characteristics or unique design features may be required to have special airborne capabilities to permit 
CAT II operations to be safely conducted.  These special airborne capabilities are used to enhance 
handling characteristics during manual flight (stability augmentation systems), to enhance flightpath 
control during flare and touchdown (automatic landing systems), and to enhance flightpath control during 
automatic flight (auto-deceleration and hover systems).  Stability augmentation systems are frequently 
necessary in helicopters to enhance low speed handling characteristics in CAT II seeing-conditions.  
Auto-deceleration and hover systems may be used in the future for certain helicopters.  Currently, the B-
747 is the only airplane that must have autoland capability to conduct standard CAT II operations (DH 
100 and RVR 1200).  All CAT II operations with the B-747 using operating minima below DH 100/RVR 
1600 must be predicated on the use of the automatic landing system.  Either manually flown or 
autocoupled CAT II operations can be conducted with the B-747 using higher-than-standard operating 
minima (DH 100/RVR 1600).  The airplane and its automatic flight control guidance system or manually 
flown guidance system must be approved for approach and landing operations as specified by 
OpSpecs/MSpecs C060, C061, or C062, as applicable.  Pilots must be trained in the use of the autoland 
system or HGS as applicable and demonstrate proficiency in ILS approaches to minima using this 
equipment on checks conducted to satisfy sections 91.1069, 121.441 or 135.297. 
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124. CAT II TERMINAL IAPS (U.S. AIRPORTS). 

A. All CAT II operations conducted in the United States must be conducted in accordance with an 
approved Part 97 CAT II IAP.  CAT II IAPs in the United States are established in accordance with the 
criteria in U.S. TERPS, Order 8400.8, Order 8400.13, and AC 120-29, as amended. 

B. Paragraphs C059, C359, and H108 of the OpSpecs/MSpecs are used to specify the CAT II IAPs, 
airports and runways, CAT II approach and landing minima, and the aircraft that a particular 
operator/program manager is authorized to use in CAT II operations.  These paragraphs also specify the 
CAT II airborne equipment, RVR equipment, pilot qualifications, missed approach requirements, and the 
operating limitations that apply to that operator/program manager’s CAT II operations.  If the flightcrew 
is properly trained and qualified, and the aircraft is properly equipped and maintained, an 
operator/program manager can be authorized to conduct CAT II operations to airports and runways where 
the CAT II IAP is prescribed by any of the following: 

• OpSpecs/MSpecs (paragraphs C059, C359, or H108, as applicable) 

• Part 97 

• U.S. military for military airports 

• Prescribed or approved by the government of an ICAO contracting state, provided that the 
procedure is authorized for CAT II operations by U.S. operators/program managers in 
accordance with Order 8260.31 and listed by AFS-400 as approved for CAT II/III operations. 

C. The criteria in AC 120-29, as amended, Order 8400.8, Order 8400.13, and this handbook 
establish the lowest approach and landing minima that can be authorized for CAT II operations.  The 
CAT II approach and landing minima authorized for a particular operator are specified in paragraphs 
C059, C359, and H108 of the OpSpecs/MSpecs.  Inspectors shall not authorize an operator to use 
approach and landing minima lower than these values.  Additionally, inspectors shall not authorize 
CAT II approach and landing minima at foreign airports unless the provisions of this handbook and 
Order 8260.31 are met. 

125. FOREIGN CAT II IAPS. 

A. Degree of Equivalence.  The CAT II ground-based systems and approach procedures at foreign 
airports may not exactly be in accordance with U.S. standards.  As a result, it is critical that the 
information and functions necessary for CAT II operations (as provided by the ground-based systems and 
approval procedures at the foreign airports) are consistent with the intent of U.S. CAT II standards.  FAA-
approved lists in accordance with Order 8260.31 identify foreign airports and runways that have been 
determined to be equivalent to U.S. CAT II standards.  Operators/program managers desiring CAT II 
approvals at foreign airports that are not on these lists should submit a request for approval through the 
POI and the RFSD to AFS-400.  The major factor considered by AFS-400 and the “controlling region” 
when approving foreign airports and runways for CAT II operations by U.S. operators/program managers 
is the degree of equivalence with U.S. CAT II standards.  When determining whether a foreign CAT II 
operation is sufficiently equivalent to U.S. standards to permit approval for use by U.S. 
operators/program managers, AFS-400 and the controlling region evaluate the following for the degree of 
equivalence: 

• High intensity approach lights 

• High intensity runway edge lights 
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• TDZ and CL lights 

• Runway markings 

• Quality and integrity of the approach and landing ground-based guidance systems 

• RVR reporting capabilities and procedures 

• ILS/MLS critical area protection 

• Obstacle clearance protection in the approach and missed approach, including the obstacle-
free zone 

• Airport surface traffic control 

• Terminal area air traffic control 

• Weather reporting. 

B. Authorizing Foreign Airports/Runways.  The standard OpSpecs/MSpecs, AC 120-29, as 
amended, this handbook, and Order 8260.31 establish the conditions that must be met for all CAT II 
operations at foreign airports and runways.  These documents contain the policies, criteria, procedures, 
and general requirements that must be used to authorize, restrict, or deny the use of foreign CAT II IAPs.  
This includes all foreign CAT II IAPs developed by the following types of foreign countries: 

• ICAO contracting states (ICAO members) 

• Non-ICAO countries (non-ICAO members) 

• Countries in which the FAA has developed the CAT II IAP for the foreign country. 

C. A list of approved foreign CAT II airports and runways can be found on the AFS-410 Internet 
Web site. 

126. FOREIGN FLAG CAT II OPERATIONS IN THE UNITED STATES.  The airborne 
equipment, pilot training, and pilot qualification standards required for CAT II operations by foreign 
authorities and foreign operators may not be in exact accordance with U.S. standards.  For safety reasons, 
however, it is essential that foreign flag operators conduct CAT II operations in the United States in a 
manner that is consistent with the intent of U.S. CAT II standards.  The foreign flag operator’s aviation 
authority (State of the operator) has prime responsibility for determining that the operator complies with 
the special requirements that the foreign aviation authority has specified for CAT II operations at any 
airport, including U.S. airports.  The State of the operator also has prime responsibility for authorizing 
and restricting operating minima for any operation by the foreign flag operator.  Therefore, the inspector’s 
prime responsibility related to foreign flag CAT II operations is to ensure that they are conducted in the 
United States in a manner consistent with the intent of U.S. standards and procedures. 

A. General Policies.  When evaluating a request by a foreign flag operator to conduct CAT II 
operations within the United States inspectors shall apply the following policies associated with the 
unique nature of these operations and with the responsibilities of the State of the operator: 

• A foreign flag operator will not be authorized to conduct CAT II operations in the United 
States unless that operator is authorized by its foreign aviation authority to conduct CAT II 
operations. 
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• Foreign flag operators will not be authorized to use CAT II operating minima in the United 
States that are lower than the CAT II operating minima authorized by the foreign aviation 
authority for CAT II operations. 

• Foreign flag operators will not be authorized to use CAT II operating minima in the United 
States that are lower than the lowest minima authorized for a comparably equipped U.S. 
operator. 

• All CAT II operations conducted by foreign flag operators in the United States must be 
conducted in accordance with a Part 97 CAT II IAP. 

• The foreign flag operator must provide documentation to the FAA that confirms that its 
foreign aviation authority has determined that the CAT II program to be used is equivalent to 
the program required in AC 120-29, as amended. 

• The foreign aviation authority must confirm that the foreign flag operator is authorized to 
conduct CAT II operations with a particular aircraft type, and that its flight operations and 
maintenance programs are equivalent to U.S. CAT II standards.  Usually, this confirmation 
satisfies the inspector’s responsibility for determining whether the operator’s aircraft are 
properly equipped and maintained, and whether the operator’s flightcrews are properly 
trained and qualified for CAT II operations. 

B. Foreign Flag CAT II Approach and Landing Minima.  The criteria in AC 120-29, as amended, 
and this handbook establish the lowest approach and landing minima that can be authorized, under any 
circumstances, for foreign flag CAT II operations in the United States.  The CAT II operating minima 
authorized for a particular foreign flag operator are specified in the OpSpecs in a manner similar to 
minima specified for U.S. operators.  Inspectors shall not, however, authorize a foreign flag operator to 
use CAT II operating minima lower than the values authorized by the foreign aviation authority.  The 
airborne equipment required by AC 120-29, as amended, and any additional equipment required by the 
foreign aviation authority for CAT II operations must also be specified in the OpSpecs. 

C. Standard CAT II Operating Minima.  If a foreign flag operator has at least 6 months of 
satisfactory experience conducting CAT II operations with a particular aircraft type, that operator can be 
authorized to use standard CAT II minima (DH 100/RVR 1200) in the United States with that aircraft.  
This requirement can be met with 6 months of satisfactory experience with that aircraft type in CAT II 
operations in any country, without obtaining any of the CAT II experience in the United States. 

D. Higher-than-Standard CAT II Operating Minima.  If a foreign flag operator does not have at least 
6 months of satisfactory experience (in any country) in conducting CAT II operations with a particular 
aircraft type, that operator shall be restricted to higher-than-standard CAT II operating minima (DH 
100/RVR 1600) until it completes a 6-month demonstration program.  Because of the high degree of 
international standardization for ILS Type II facilities, the data collected during this demonstration 
program can be obtained at foreign airports as well as U.S. facilities.  Following the completion of this 
demonstration program, the foreign flag operator does not need to submit demonstration data to the FAA.  
Instead, the foreign flag operator must present confirmation from the foreign aviation authority that the 
demonstration was acceptable and the operator is authorized to use standard CAT II operating minima 
(DH 100/RVR 1200) at U.S. airports. 

E. CAT II Minima of DH 100 and RVR 1000  If the general policies of paragraph 591A are complied 
with, a Foreign Flag Carrier can be authorized to conduct CAT II operations with minima of DH 100 and 
RVR 1000.  CAT II operations with DH of 100 feet and RVR 1000 can only be authorized at U.S. ILS 
Type III facilities.  These operations can only be authorized when conducting an autoland approach or 
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using an HGS to touchdown.  The limitation in the OpSpecs should read, “fail passive autoland only,” or 
“fail passive/fail operational autoland only,” as appropriate, for aircraft equipped with CAT III automatic 
landing systems, or “fail passive HGS only” for aircraft equipped with CAT III HGSs. 

127. CAT II EVALUATION AND APPROVAL PROCESS.  The approval process for ILS-based 
CAT II? AWTA operations is generally the same as the general process for approval or acceptance 
described in this handbook.   This paragraph outlines specific criteria related to the evaluation and 
approval of CAT II operations. 

A. General Criteria.  Before authorizing an operator/program manager to conduct CAT II 
operations, inspectors must evaluate the operator’s/program manager’s proposed operations and 
determine that the operator/program manager is competent to safely conduct these operations.  Inspectors 
must also determine that the operator/program manager has specified the conditions necessary for the safe 
conduct of the proposed operations and that those conditions ensure that the following criteria are met: 

• Operations are restricted to those aircraft properly equipped and airworthy for the CAT II 
operations being conducted 

• Compliance with regulatory requirements for the operations 

• Compliance with the requirements of Part C of the standard OpSpecs/MSpecs 

• Compliance with the airworthiness and maintenance requirements for LLM- equipped aircraft 

• Compliance with the requirements of this handbook 

• Compliance with the CAT II criteria of AC 120-29, as amended, or Part 91, Appendix A (as 
applicable) 

• Accepted, safe operating practices are provided 

• The use of the concepts of stabilized approach and decision region in all CAT II operations is 
required 

• CAT II operations are restricted to those pilots who are properly trained, experienced, 
qualified, and proficient for CAT II operations 

• CAT II operations are restricted to those airports and runways that meet CAT II requirements 

• CAT II operations are authorized and/or restricted at foreign airports and runways in 
accordance with Order 8260.31. 

B.  Airport, Runway, and Ground-Based Equipment Requirements.  The suitability of the airport and 
runway for the type of aircraft and the operation being conducted is an integral Part of an evaluation and 
approval of CAT II operations.  The basic requirements for standard CAT I operations and the 
performance requirements in the applicable operating rules address the majority of the criteria required 
for CAT II operations.  In the operating concepts and criteria for CAT II operations, however, it is 
required that certain other factors be considered.  The principal inspectors and the RFSD must ensure that 
the operator/program manager fully understands CAT II operational requirements and that the company 
manuals, maintenance programs, and training programs provide the policy, guidance, maintenance, 
training, and procedures necessary to ensure that these other factors are adequately addressed.  When 
evaluating an operator’s/program manager’s overall CAT II operations program, the RFSD must consider 
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whether the program accounts for the following factors when designating airports to support CAT II 
operations: 

• Suitability of the runways, runway field lengths, taxiways, and other maneuvering areas on 
the airport, considering the restricted seeing-conditions associated with CAT II operations 

• CAT II IAPs and NAVAIDs to be used 

• Procedures for CAT II protection of the runway safety areas, obstacle-free zones, and 
ILS/MLS critical areas, as well as runway and taxiway incursion prevention procedures in 
CAT II weather conditions 

• ATC facilities and services required for CAT II operations 

• Required safety facilities and services (such as crash, fire, and rescue) and any special 
procedures needed for the CAT II operations 

• RVR reporting and weather reporting and forecasting services 

• Aeronautical information services related to these operations (such as Notices to Airmen 
(NOTAM) and Automatic Terminal Information Service (ATIS)) 

• Adequacy of lighting, marking, and other visual aids necessary to support CAT II operations 

• Necessity for prohibiting CAT II operations at airports and runways that are not approved for 
CAT II operations (i.e., not authorized by Part 97, Order 8400.8, Order 8400.13, or 
Order 8260.31) 

[128. THROUGH 139. RESERVED.] 
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CHAPTER 2. ALL-WEATHER TERMINAL AREA OPERATIONS 

SECTION 6.  CATEGORY III OPERATIONS 

140. GENERAL. 

A. This section contains concepts, direction, and guidance to be used by inspectors for evaluating 
and approving or denying requests for authorization to conduct CAT III all-weather terminal area 
(AWTA) operations.  All CAT III operations using aircraft, airborne equipment, ground based equipment, 
or, concepts or procedures which are new to a particular operator require approval.  In addition, all 
CAT III operations at airports and runways new to a particular operator require approval even though 
previously approved aircraft, airborne equipment, ground based equipment, concepts and procedures are 
used in those operations.  This section contains an amplification of the general concepts, policies, 
direction, and guidance covered in previous sections of this chapter.  Specific standards are provided for 
inspectors evaluating CAT III AWTA operations with airborne and ground based equipment, which have 
well understood operational characteristics and limitations.  In cases where an operator requests approval 
to conduct CAT III AWTA operations using equipment, concepts, and/or procedures not addressed in 
these standards, a request for policy and guidance must be forwarded through the appropriate Regional 
Flight Standards Division (RFSD) to AFS-400. 

B. CAT III AWTA operations are defined, for purposes of this handbook, as all approach and 
landing operations conducted in instrument meteorological conditions using CAT III approach procedures 
to CAT III operating minima.  CAT III operating minima are those minima, that specify a decision height 
(DH) lower than 100 feet (30 meters) above the touchdown zone and a controlling RVR below RVR 1200 
(350 meters).  CAT III operating minima also include those operations conducted with an alert height 
(AH) of 100 feet (30 meters) or less above the touchdown zone (no DH) and a controlling RVR below 
RVR 1200 (350 meters). 

C. Types of CAT III Operations.  The only types of CAT III operations that can be currently 
authorized (2006) for use by U.S. operators are ILS based.  MLS based CAT III operations, however, may 
be conducted at a few locations in the future, provided these operations are restricted to an “ILS-like” 
operation, that has at least a 4 nm to 5 nm straight-in final approach segment.  The flight control laws 
(computer logic) used in many CAT III flight guidance and control systems (for example, autoland 
systems) require that a final approach segment of at least this length to perform their intended function in 
CAT III operation.  Before CAT III MLS operations can be conducted with segmented and/or curvilinear 
approach paths with straight-in final approach segments significantly less than 5 nm, many existing flight 
guidance and control systems will have to be modified and recertificated to CAT III criteria.  Certain new 
aircraft, however, will probably be configured with the necessary equipment and certificated for 
segmented and curvilinear approach paths with very short, straight-in final approach courses. 

D. Kinds of CAT III Operations.  There are two different and distinct kinds of CAT III operations.  
These kinds of operations are fail passive operations and fail operational operations.  Fail passive 
operations are restricted to CAT IIIa weather conditions (DH 50/RVR 700).  Fail operational operations 
can be conducted in either CAT IIIa or CAT IIIb weather conditions . 

E. Objective of CAT III Operations.  The essential difference between CAT III AWTA operations 
and CAT I and CAT II operations is that a CAT III operation places a greater reliance on the guidance 
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provided by the airborne and ground based guidance equipment.  The guidance provided by the 
equipment must continue through touchdown in CAT IIIa operations and through touchdown and rollout 
to a safe taxi speed in CAT IIIb operations.  In contrast to other types of operations, CAT III operations 
do not ensure sufficient external visual cues for the pilot to manually control the aircraft during flare and 
landing.  The primary objective of CAT III operations is to provide a level of safety equivalent to CAT I 
and CAT II operations without the use of these visual cues.  To meet this objective, the instrument 
approach procedure must provide for a safe and Orderly transition from the enroute phase of flight to a 
landing or to a missed approach (which could include a momentary touchdown during the go-around 
maneuver), and then a transition back to the enroute environment for diversion to an alternate airport.  
CAT III instrument approach procedures and ATC procedures must also include adequate protection from 
obstacles (mobile or fixed) near the landing surface to ensure that a go-around can be safely initiated from 
any point in the approach and landing before touchdown.  The desired level of safety for CAT III 
operations is achieved by the following enhancements: 

(1) The airborne equipment and ground based equipment must ensure increased precision in 
flightpath control.  The increased reliability and precision of flightpath control (as compared to CAT I and 
CAT II systems) is achieved through highly reliable and precise ground based equipment and airborne 
systems.  These systems are capable of guiding the aircraft with significantly increased precision to 
touchdown or through rollout, as appropriate. 

(2) Special flightcrew qualification and training are also required to ensure that the aircraft is 
operated with the required degree of precision during these operations. 

(3) The aircraft performance and equipment requirements associated with a missed approach 
from very low altitudes are enhanced to ensure that these operations can be safely conducted even if a 
momentary touchdown occurs on the runway after the go-around is initiated. 

(4) Additional visual aids are required to enhance seeing-conditions during the final stages of 
landing, flare, rollout, and taxi operations. 

(5) Special criteria are established to provide additional obstacle and terrain clearance to 
accommodate missed approaches from very low altitudes, which may include a momentary touchdown on 
the runway after the go-around is initiated. 

(6) Special requirements are established to provide enhanced protection for the ILS/MLS signals 
during the final stages of landing, flare, and rollout to ensure that these signals are not disturbed during 
these critical phases of flight. 

(7) More stringent criteria are specified for the profile of the prethreshold terrain to ensure that 
the flight guidance and control systems function properly during the final stages of approach, flare, and 
landing. 

(8) Special operational and ATC procedures and/or limitations are established to ensure the 
overall safety and efficiency of the operation. 

141. CAT III OPERATIONAL CONCEPTS.  The weather and environmental conditions 
encountered in CAT III AWTA operations severely restrict seeing-conditions.  External visual reference 
is not acquired until the aircraft reaches a very low altitude.  Typically, external visual references begin to 
become available below 100 feet in CAT IIIa operations and below 50 feet in CAT IIIb operations.  Even 
though external visual references are usually available before touchdown, the seeing-conditions are not 
sufficient for the pilot to consistently perform a safe manual landing.  Therefore, the aircraft must be 
controlled by instruments and special equipment throughout the approach, flare, and touchdown 
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(deceleration for rotorcraft) in CAT IIIa weather conditions and through rollout to a safe taxi speed (air 
taxi or hover for rotorcraft) in CAT IIIb weather conditions.  Due to the reduced seeing-conditions and the 
hazards associated with a pilot’s attempts to manually maneuver the aircraft to landing in those seeing-
conditions, the precision of the flight guidance and control system and the overall precision of flightpath 
control must have certain capabilities.  These capabilities include the safe delivery of the aircraft to 
touchdown in CAT IIIa weather conditions and through touchdown and rollout to a safe taxi speed in 
CAT IIIb conditions. 

A. Decision Height (DH) and Alert Height (AH).  All CAT IIIa fail passive operations are conducted 
in accordance with the Decision Height (DH) and RVR concepts.  All CAT IIIa and CAT IIIb fail 
operational operations are normally conducted in accordance with the Alert Height (AH) and RVR 
concepts.  Decision heights are only used with fail operational systems in very unique situations (see 
AC 120-28).  DH and AH are NEVER used together in any operation since the DH requires that external 
visual reference be established before passing a specified point and AH does not.  The very limited 
seeing-conditions available in CAT III operations require additional criteria to ensure that an adequate 
level of safety is achieved and maintained when operating in this environment  

B. CAT III Operating Minima.  CAT III operating procedures and minima are established to ensure 
that the desired level of safety is achieved when aircraft are operated in CAT III seeing-conditions.  These 
operating minima are based on the DH and RVR concepts for fail passive operations and the AH and 
RVR concepts for fail operational operations.  These operating minima establish the minimum safe 
heights for instrument flight (DH 50 for fail passive operations and touchdown for fail operational 
operations) and the minimum controlling RVR necessary to safely complete the operation being 
conducted with a particular aircraft.  These operating minima are established in full consideration of the 
required CAT III operational concepts; airborne equipment; ground based, visual and electronic 
equipment; operating procedures; and the pilot training and qualifications required for these operations.  
These operating minima, when combined with other CAT III requirements, ensure that the combination of 
information from external visual sources and the aircraft instrument and equipment is sufficient to enable 
properly qualified pilots to safely operate the aircraft along the desired flightpath, touchdown, and safely 
rollout.  As the quality and quantity of external visual information decreases due to the reduced seeing-
conditions (for example, going from CAT II to CAT IIIa to CAT IIIb), the quality and quantity of 
instrument information, the capability of the airborne and ground based CAT III system, and the 
proficiency of the flightcrew must be increased to maintain the desired level of safety. 

C. Kinds of CAT III Operations.  There are two different and distinct kinds of CAT III operations: 
fail passive operations and fail operational operations. 

(1) Fail Passive Operations.  Fail passive operations are restricted to CAT IIIa and must use a 
DH of 50 feet (15 meters) and a controlling RVR of RVR 700 (200 meters).  Fail passive operations are 
also currently (2005) only authorized for aircraft smaller than a DC-10 or L-1011 due to approach 
geometry factors such as wheel to glideslope antenna height and wheel to pilot’s eye height.  Inspectors 
must require operators to conduct proof of concept testing before approving fail passive CAT III 
operations with a DC-10 or L-1011 or larger size aircraft.  As the name implies, fail passive CAT III 
systems are permitted to fail below 100 feet AGL, under certain remote circumstances, provided that the 
flight guidance and control system always fails passively (does not disturb the aircraft’s flightpath when it 
fails) and the flightcrew immediately receives an aural and visual warning of system failure.  Since a fail 
passive system is permitted to fail, a DH must be used to ensure that, before passing 50 feet AGL, the 
flightcrew establishes external visual reference with the touchdown zone to determine that the flight 
guidance and control system is functioning properly and to ensure that the aircraft is being properly 
delivered to the runway.  Extensive research and operational experience have shown that pilots may not 
always have sufficient external visual cues in certain CAT III weather conditions to properly conduct this 
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assessment before passing 50 feet AGL if the controlling RVR is less than RVR 700.  These research 
programs clearly show that a go-around is mandatory if the flight guidance and control system fails before 
touchdown during fail passive operations in CAT III weather conditions.  These research programs also 
clearly show that, if the system fails below 100 feet AGL, the external visual cues are not sufficient to 
permit the pilot to use these cues to consistently and safely manually complete the landing in certain 
CAT III weather conditions when the controlling RVR is less than RVR 1000.  Additionally, these 
research programs show that all missed approaches resulting from failures in the fail passive autoland 
system in CAT III weather conditions should be manually flown since automatic go-around capability is 
also lost in most aircraft if the fail passive automatic landing system fails. 

(2) Fail Operational Operations.  Fail operational operations usually use an alert height (AH) 
instead of a DH (see AC 120-28).  Fail operational landing systems can be used for CAT IIIa operations.  
Fail operational landing systems can also be used in CAT IIIb operations if these systems have at least a 
fail passive rollout control capability.  As the name implies, fail operational systems remain operational 
even if failures occur.  In other words, the loss of CAT III capability is not permitted when the aircraft is 
in the critical phases of approach and landing (below 100 feet AGL).  Fail operational systems are 
designed so that the system remains fully operational following any failure or combination of failures that 
are likely to occur after the aircraft passes 100 feet AGL.  Fail operational systems have been shown to 
have the capability to safely deliver the aircraft to the touchdown zone if the system is still fail operational 
when the aircraft passes 100 feet AGL, even if failures occur in the system after passing this height.  
Therefore, there is no requirement to establish external visual reference before touchdown to confirm that 
the aircraft will land safely.  The lowest minimum that may currently be approved (2005) for any AWTA 
operation by a U.S. operator is a controlling RVR of RVR 300 (90 meters).  This restriction is based on 
the difficulties associated with aircraft movement on the taxiways, ramps, and other maneuvering areas on 
the airport and the on difficulties related to providing timely safety facilities and services (such as crash, 
fire, and rescue).  In addition, fail operational landing systems and fail operational rollout control systems 
will be required if operating minima less than RVR 300 is approved in the future. 

142. ESTABLISHING CAT III OPERATING MINIMA. 

A. The operating minima (DH and RVR or AH and RVR) for CAT III operations are usually 
determined by the tasks the pilot is required to perform to complete the landing and rollout (deceleration 
and air taxi for rotorcraft).  Consideration must be given to the degree of precision and integrity in 
flightpath control provided by the required electronic equipment and the enhanced seeing-conditions 
provided by the required visual aids.  The RVR minima are also higher if the pilot has to establish better 
seeing-conditions due to the complexity or difficulty of the tasks required to safely complete the landing 
(for example, factors related to the design or handling characteristics of a particular aircraft).  As a 
general rule in CAT III operations, the minimum required seeing condition (RVR) is higher than RVR 
300 in situations where the pilot is required to perform special tasks during the operation.  Some 
examples of these situations and special tasks are as follows: 

(1) The pilot must establish visual reference before touchdown to confirm that the aircraft is 
being properly delivered to the runway (fail passive CAT IIIa) 

(2) The pilot must use external visual references to manually control the rollout (some CAT IIIa 
aircraft) 

(3) Situations where the localizer (azimuth) cannot be used for rollout guidance (the course 
structure fails to meet CAT IIIb flight inspection criteria for rollout) 

(4) Situations where the prethreshold terrain profile at a particular runway creates abnormal but 
otherwise safe autoland performance in certain aircraft 
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(5) Situations where the aircraft has some other unique design feature or piloting task that 
requires enhanced seeing-conditions to safely perform a particular maneuver 

B. Three basic levels of operating minima have been established and are internationally agreed to for 
CAT III operations.  These basic levels are: CAT IIIa (RVR 700), CAT IIIb (RVR 150), and CAT IIIc 
(RVR 0).  Currently, the lowest CAT III minima approved for any operator are RVR 250 (75 meters) for 
certain foreign flag operators conducting operations in Europe.  The lowest CAT III minimum approved 
for any U.S. operator at any airport is RVR 300 (90 meters).  For CAT III operations within the U.S., and 
for operations by U.S. operators at any airport, several additional levels of operating minima are 
established within the basic CAT IIIa and CAT IIIb internationally recognized levels.  The levels most 
commonly authorized for U.S. operators are RVR 1000, RVR 700, RVR 600, and RVR 300.  Most 
runways currently (2005) are approved for CAT III operations by U.S. operators are approved for 
operating minima as low as RVR 600.  Most U.S. airports are currently limited to RVR 600 operations 
due to limitations in the RVR reporting systems, inadequate CAT IIIb taxiway centerline lighting, and 
inadequate operational and ATC procedures to control and regulate aircraft and vehicular movement in 
RVR 300 seeing-conditions.  A few airports in the U.S. and many airports in Europe, however, have all of 
the safety facilities and services necessary to safely conduct RVR 300 operations.  Additionally, efforts 
are currently in progress to upgrade the safety facilities and services at many U.S. CAT III airports to 
permit RVR 300 operations. 

(1) RVR 1000 Level.  The RVR 1000 level is normally used for initial CAT IIIa operations for an 
aircraft new to an operator, unless that operator has received operational credit for using the “Special 
Process For Minima Reduction”.  Operators receiving this special operational credit may conduct initial 
CAT IIIa operations with RVR 700 minima. 

(2) RVR 700 Level.  The RVR 700 level is the basic level for CAT IIIa operations.  This level is 
the lowest minimum that can be authorized for fail passive operations.  RVR 700 is also the lowest 
minimum that can be authorized for operations with fail operational landing systems, which do not have a 
rollout control capability.  Additionally, operations at runways which have ILS localizer restrictions (such 
as localizer unusable for rollout) are limited to the RVR 700 minimum. 

(3) RVR 600 Level.  The RVR 600 level is the current (2005) standard level for CAT III 
operations in the U.S. due to RVR reporting limitations, limitations to taxiway centerline lighting, and 
ground movement and control limitations.  The RVR 600 level is also the lowest minimum that can be 
authorized at any airport for fail operational landing systems, which do not have at least a fail passive 
rollout control system. 

(4) RVR 300 Level.  The RVR 300 level is the lowest minimum that can be currently authorized 
(2005) for operations by U.S. operators at any airport.  This limitation is due to major limitations 
associated with the ground movement of aircraft and vehicles and the provision of timely crash, fire, and 
rescue facilities and services when operating in seeing-conditions less than those equivalent to RVR 300.  
Operations below RVR 300 are not foreseen until all of these limitations are resolved. 

(5) RVR 150 Level.  These operations are not foreseen in the near future. 

(6) Operations at this level are not foreseen until the aircraft and essential ground vehicles can be 
reliably maneuvered on the airport without relying on normal external visual references (for example, 
forward looking infrared sensors). 

143. FUNCTIONAL REQUIREMENTS FOR VISUAL REFERENCE.  The function of external 
visual reference is dependent upon the kind of CAT III operation being conducted.  During operations 
with a DH (all fail passive and certain unique fail operational operations), sufficient external visual 
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reference must be obtained to determine (before passing 50 feet AGL) that the flight control and guidance 
system is properly delivering the aircraft to the touchdown zone.  These visual references are necessary 
for the pilot to determine that the aircraft is aligned with the touchdown zone and tracking so as to 
touchdown within the lateral confines of the runway.  These visual references are also essential during 
operations with a DH to permit the pilot to detect situations where the aircraft would not touchdown 
within the longitudinal confines of the touchdown zone.  For operators with an AH (fail operational 
operations only), however, the external visual references that become available as the aircraft descends 
serve as advisory information to the pilot.  During operations with an AH, the pilot is not required to 
establish visual reference before touchdown.  The visual references that are available to the pilot during 
operations with an AH are used primarily for assessing the performance of the rollout control system; 
continuing the rollout manually if a fail passive rollout control system fails; and for taxiing the aircraft 
once a safe taxi speed is reached. 

144. DECISION REGION 

A. The “decision region” must be used in all CAT III operations.  The decision region is that portion 
of the approach between 300 feet and 100 feet where the tracking performance of the flight guidance and 
control system is critically evaluated by the flightcrew to determine if the overall system performance is 
sufficient for the aircraft to continue the approach to touchdown.  Since the visual scene normally 
expands as the aircraft descends due to geometric and slant range effects, the pilot must integrate the 
instrument and airborne system information with the visual cues as they become available. 

B. For operations, which use a DH, the pilot must arrive at a decision, before passing the DH, to 
either permit the flight guidance and control system to be used to touchdown or to execute a missed 
approach.  For a DH operation, the external visual information, the instrument information, and the 
airborne system information must be integrated in the decision region so the flightcrew can make a 
definitive decision no later than arrival at the DH.  The decision to permit the flight guidance and control 
system to continue to direct the aircraft to touchdown must be based on an assessment that the airborne 
system is still fail passive (fail operational for CAT IIIb operations), the instrument information confirms 
that the tracking performance of the airborne system meets the decision region tolerances, and the 
external visual cues confirm that the aircraft will touchdown within the touchdown zone. 

C. For operations with an AH, the pilot must also arrive at a decision, before passing the AH, to 
either permit the flight guidance and control system to be used to touchdown or to execute a missed 
approach.  In direct contrast to operations with a DH, however, this decision must be based on an 
assessment that the airborne system is still fail operational and the instrument information confirms that 
the tracking performance of the airborne system meets the decision region tolerances.  External visual 
references are not required before touchdown in operations based on the AH concept. 

D. Within the decision region, the flightcrew must be especially cognizant of the maximum 
permissible excursions of the raw ILS/MLS course and glidepath deviation from which a landing can be 
safely completed.  The tracking performance criteria normally used for maximum displacements within 
the decision region are ±1/3 dot localizer (azimuth) deviation and ±1/2 dot glideslope (elevation) 
deviation with no sustained oscillations about the localizer (azimuth) or the glideslope (elevation).  When 
the tracking performance is outside these parameters within the decision region during CAT III weather 
conditions, a go-around must be executed since the tracking performance is not sufficient to ensure that 
the aircraft will safely complete a landing within the touchdown zone.  Also, when operating within the 
decision region, the flightcrew must be especially alert for sudden, rapid oscillations of the localizer or 
glideslope deviations since these oscillations (the windshield wiper effect) may indicate that the ILS/MLS 
critical areas are not adequately protected.  If any such oscillations occur below 100 feet AGL, a missed 
approach must be immediately executed unless adequate external visual cues are available to confirm that 
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the aircraft is being properly delivered to the runway.  A missed approach also must be immediately 
executed at any point in the approach before touchdown if the flightcrew detects or strongly suspects 
abnormal airborne or ground based system performance. 

145. RADIO ALTIMETER AND PRETHRESHOLD TERRAIN. 

A. The profile of the prethreshold terrain is important to all CAT III approach operations because the 
flight guidance and control systems in many aircraft use radio altimeter information to change the mode 
of operation and/or change the localizer or glideslope tracking sensitivity.  At runways where the terrain 
beneath the approach flightpath is not approximately level, abnormal autopilot and/or flight director 
behavior may result from erroneous radio altimeter signals.  Although these abnormalities may not be 
serious in CAT I or CAT II operations, irregularities in the prethreshold terrain can have a major effect on 
the performance of the flight guidance and control systems required for CAT III operations.  The profile 
of the prethreshold terrain is also important to all CAT III approach operations which use an AH or a DH 
based on radar altimeter information because the terrain can affect the value used for AH or DH.  In 
certain extreme circumstances, the prethreshold terrain profile can have such an adverse affect on 
determining the AH or DH from the radio altimeter, that the use of this information must be prohibited 
(that is, RA not authorized). 

B. The operation of almost all CAT III landing systems is dependent on radio altimeter information 
during the latter stages of the landing.  The flare profile, the rate of descent at touchdown, and the 
distance of the touchdown point from the threshold can be adversely affected by the profile of the terrain 
immediately before the landing threshold.  The terrain, which is most critical, lies in an area 
approximately 200 feet on either side of the runway centerline extended from the threshold into the 
approach area to a distance of approximately 1000 feet before the landing threshold.  In 2005, there were 
four existing runways used for CAT III operation in the U.S., which have prethreshold terrain profiles that 
can induce abnormal landing system performance in certain aircraft.  This number is expected to increase 
as additional CAT III approaches are commissioned.  The four CAT III capable runways in the U.S. 
which have abnormal prethreshold terrain profiles are Cincinnati (CVG) runway 36, Pittsburgh (PIT) 
runway 10L, Minneapolis (MSP) runway 29L, and Seattle (SEA) runway 16R.  A special operational test 
and evaluation program is required before approving any CAT III operations for any aircraft on these 
runways.  This test program is essential to ensure that CAT III operations can be safely conducted on 
these runways with a particular CAT III aircraft type (aircraft with similar flight characteristics and 
similar flight guidance and control systems).  This special test and evaluation must be accomplished in 
nonrevenue service in accordance with Order 8400.8.  All requests to conduct this evaluation must be 
forwarded through the RFSD to AFS-400.  Inspectors shall not, under any circumstances, authorize any 
CAT III operations with any aircraft to these runways unless that particular CAT III type aircraft has been 
specifically evaluated in accordance with Order 8400.8 and specifically approved for that operation by 
AFS-400. 

C. The prethreshold terrain can also have an effect on AH or DH since the AH or DH used in 
CAT III operations is normally based on radio altimeter information.  The AH used in CAT III operations 
is either AH 100 or AH 50.  The DH used in CAT III operations is either DH 50 for fail passive 
operations or a DH of 50 feet or less for fail operational operations.  Therefore, the terrain profile within 
the last 3000 feet, before the threshold, must be evaluated to establish the proper AH or DH and to ensure 
that the AH or DH can be accurately determined from radio altimeter information.  The use of radio 
altimeter to determine AH or DH must be prohibited (that is, RA not authorized) in those situations where 
the AH or DH cannot be accurately and reliably determined from radio altimeter information. 

D. A few CAT II runways currently (2005) have restrictions (that is, RA not authorized) due to the 
prethreshold terrain profile, which prohibits the use of radio altimeter information to determine the 
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CAT II DH.  Standard CAT II operations (DH 100 and RVR 1200) can still be conducted by using the 
inner marker to determine arrival at the DH.  Although the radio altimeter cannot be used to accurately 
and reliably determine arrival at the CAT II DH (HAT 100), it may still be possible to safely conduct 
CAT III operations to these runways if the prethreshold terrain does not adversely affect the performance 
of the CAT III landing system.  CAT III operations may be conducted, however, to these runways when 
the CAT III AH or DH can be accurately and reliably determined by radio altimeter information or when 
an alternative means can be used to identify arrival at the AH or DH.  Therefore, CAT III operations at all 
runways which have CAT II radio altimeter restrictions require a special evaluation to determine that the 
CAT III AH or DH can be accurately and reliably established for that runway.  CAT III operations shall 
not be approved to these runways and CAT III instrument approach procedures shall not be established 
for these runways until specific CAT III approval is received from AFS-400 and that runway is approved 
for CAT III operations in accordance with Order 8400.8. 

E. Since the inner marker is normally beneath the CAT II DH (HAT 100), fail operational operations 
which are authorized to use AH 100 can use the inner marker to define AH (in lieu of the radio altimeter) 
at runways where the use of radio altimeter information is not authorized.  The CAT III OpSpecs must 
contain a specific limitation that the inner marker must be used to define AH at that runway.  
Furthermore, fail passive operations and those fail operational operations, which require the use of a DH 
cannot be conducted at such a runway unless radio altimeter information can be used to accurately and 
reliably define the CAT III DH being used. 

F. Since all DHs used in CAT III operations must be 50 feet or less, the inner marker cannot be used 
to define the CAT III DH.  It may be possible, however, to use radio altimeter information to accurately 
and reliably establish the CAT III DH even though radio altimeter information cannot be used to define 
the CAT II DH (HAT 100).  Since DH 50 is located very near the runway threshold and a DH less than 
DH 50 occurs over the runway, the terrain profile within these areas is generally adequate for CAT III 
radio altimeter based DHs.  The prethreshold terrain in unusual circumstances, however, can adversely 
affect the use of radio altimeter information to define a CAT III DH and CAT III operations based on a 
DH, and therefore must be prohibited in those cases. 

G. The operating rules prohibit the use of an autopilot or a HUD to touchdown in any operation 
unless the operator is specifically authorized to conduct autoland operations with that aircraft in OpSpecs 
paragraph C61 or H110, as appropriate, or C62 or H111 for HUD systems.  It is the operator’s 
responsibility to determine that the prethreshold terrain profile and ILS/MLS course structures are 
adequate for operations at any runway where it conducts landing operations using these systems.  
Therefore, all operators approved to use autoland or HUD equipped aircraft should be encouraged to 
routinely use these systems at suitably equipped runways during operations in VFR and in CAT I IFR 
conditions.  They should also routinely monitor equipment performance. 

146. TYPES OF ILS SYSTEMS. 

A. CAT III operations conducted by U.S. operators at U.S. runways have been conducted on two 
different types of ILS systems.  These two types of U.S systems are specified as Type II and Type III ILS 
systems (see Order 8400.8 and Order 6750.24).  In 2005, there were 82 runways equipped for CAT III 
operations in the U.S. 

B. The ILS systems that were originally installed in the U.S. to support CAT III operations met all of 
the ICAO requirements and recommendations for those ILS facilities intended to support CAT III 
operations.  The description of these facilities is specified in ICAO Annex 10 as “Facility Performance 
CAT III systems”.  Eleven of these ILS facilities were commissioned in the U.S. for CAT III operations.  
The U.S. no longer uses the term “Facility Performance Category III Systems” to describe the 
configuration of ILS systems, but has replaced it with a classification system based on “type”.  Facility 
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Performance CAT III Systems are included in the U.S. Type III designation system.  The primary purpose 
for transitioning to a different classification terminology was to provide a clear distinction between the 
ILS system “black box” configurations, the performance of the ILS, and the kinds of operations that could 
be conducted on a particular kind of ILS.  The “type” designator only specifies the “black box” 
configuration of the ILS (for example, one active localizer transmitter and one “hot” standby transmitter). 

C. The ILS systems originally installed in the U.S. to support CAT II operations exceeded the ICAO 
requirements for Facility Performance CAT II Systems.  These systems are now known in the U.S. as 
Type II, ILS systems and most of these systems are also known as AN/GRN 27 systems.  The most 
significant differences from an operational perspective between the Type II systems and the Type III 
systems are related to their “black box” configurations.  For example, although the Type II system also 
had redundant localizer transmitters, it used a “cold” standby transmitter instead of a “hot” standby 
transmitter.  The use of a cold standby transmitter resulted in a short, loss of signal period when the active 
transmitter failed and the system automatically switched power to the cold transmitter.  The Type II 
system also used dual far field monitors to detect localizer out of tolerance conditions instead of the triple 
monitors used in the Type III system. 

D. As U.S. experience in CAT II and CAT III operations was gained, it was recognized that the 
performance, integrity, and continuity of service provided by many of the Type II ILS facilities 
approached the quality necessary for CAT III operations.  In 1976, many of the Type II localizer systems 
were modified to shorten the transmitter changeover time to reduce the total loss of signal and out of 
tolerance time to less than 2 seconds.  All CAT III-capable aircraft were evaluated during certification 
testing to ensure that this 2-second signal out of tolerance condition would not adversely affect any 
CAT III operation.  In 1978, CAT IIIa operations were authorized on 26 Type II ILS systems (31 Type II 
ILS systems were being used in 1989).  All operations on these facilities were initially limited to 
CAT IIIa operations.  CAT III operations using Type II, ILS facilities are currently authorized in 
accordance with Order 8400.8 and Order 6750.24.  Part 97 CAT III approach procedures were not 
initially established (published) for the Type II facilities approved for CAT III operations since these 
facilities did not fully comply with all of the ICAO guidance material for Facility Performance CAT III 
systems.  The only Part 97 approach procedures that were initially published for these facilities were the 
standard CAT II approach procedures.  Therefore, CAT III operations at these facilities were initially 
authorized by OpSpecs and the operators had to use special tailored approach plates when conducting 
CAT III operations at these facilities.  As a result, foreign flag operators were not authorized to conduct 
CAT III operations at these facilities unless the State of the operator specifically approved them to 
conduct CAT III operations on U.S. Type II facilities. 

E. The final steps to fully upgrade Type II facilities to full CAT IIIb began in 1985 with the 
establishment of a new performance classification system for instrument approach systems in ICAO 
Annex 10.  This new ICAO classification system clearly recognized that the overall performance of a 
particular facility was much more germane than its “black box” configuration.  This significant change in 
international criteria also enabled the U.S. Type II facilities to fully comply with ICAO guidelines and 
therefore enabled the establishment of Part 97, CAT III approach procedures for these facilities.  These 
standards are reflected in Order 6750.24 and are currently used in the U.S. to classify the level of 
performance (integrity, continuity of service, and course structure) provided by a particular ILS/MLS 
facility.  The classification system in Order 6750.24 specifies the integrity level provided by the facility 
(I, II, or III); the last point along the runway where the localizer course structure meets flight inspection 
criteria (Point C, D, or E); and the continuity of service (reliability) level for the facility (1, 2, 3, or 4).  
Therefore, a facility classified as IIIE4 meets all requirements for CAT IIIb operations with conventional 
autoland systems.  This particular classification means that the facility has CAT IIIb integrity, has been 
flight inspected to CAT IIIb tolerances through rollout, and that it provides CAT IIIb continuity of 
service.  In the future it might be possible, however, to conduct CAT IIIb operations using a facility 
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which is classified as a ID2, provided the airborne equipment was designed so that the aircraft could be 
safely landed independent of any ground based equipment, once the aircraft has been established on the 
ILS/MLS final approach course.  An example of such airborne equipment would be a properly designed 
millimeter wave radar and forward looking infrared system. 

F. The program to upgrade all Type II facilities that were used for CAT III operations to support full 
CAT IIIb operations was initiated in 1985 in conjunction with the amendment of Order 6750.24.  This 
upgrading effort implemented the new ICAO classification system and resulted in several changes to the 
configuration and performance of the Type II systems.  The most significant changes included: the 
installation of a remote ILS status indicator to immediately alert the ATC facility when the ILS system 
was performing out of tolerance; the establishment of a requirement to confirm on a daily basis that the 
localizer far field monitors were functioning properly; and, the adjustment of the localizer course 
alignment to full CAT IIIb tolerances (±10 feet of the actual runway centerline).  These changes brought 
the Type II facilities into full compliance with all national and international criteria for CAT IIIb 
operations.  These changes also enabled the establishment of Part 97, CAT IIIb instrument approach 
procedures for these facilities when that particular facility was reclassified in accordance with the new 
ICAO guidelines and Order 6750.24 criteria.  The publication of the Part 97, CAT III instrument 
approach procedure also permitted foreign flag operators to use these facilities without requiring special 
approval from the State of the operator. 

G. AFS-400 is the Flight Standards Service approval authority for the use of any ILS or MLS facility 
at any airport or runway for CAT III operations.  All ILS and MLS facilities approved for use by U.S. 
operators to conduct CAT III operations are specified in Order 8400.8 (as amended).  Inspectors shall not 
approve any CAT III operations at any airport or to any runway that is not specifically approved for the 
appropriate CAT III minima for a particular CAT III type aircraft, as listed in Order 8400.8. 

147. APPROVAL OF CAT III OPERATING MINIMA.  CAT III operating minima are established 
in accordance with the criteria in AC 120-28, the U.S. TERPS, and this handbook. 

A. With each aircraft that is new to an operator, the operator’s initial CAT III operations are usually 
restricted at all airports for at least 6 months until the operator acceptably demonstrates its ability to 
satisfactorily maintain that aircraft for the various levels of CAT III operations.  The actual process for 
introducing an aircraft that is new to an operator, obtaining reductions in operating minima for that 
aircraft, and the number of steps required to achieve the lowest possible operating minima for that 
particular operator and aircraft, depend on the operating policies and operational choices made by the 
operator.  Although several alternatives will be discussed in subsequent subparagraphs, all alternatives 
must comply with the general Flight Standards policy for reductions to operating minima. 

B. The Flight Standards policy for reductions to minima requires that each operator of each CAT III 
type of aircraft (aircraft with similar flight characteristics and similar flight guidance and control systems) 
must follow a certain progression from CAT I operating minima through CAT II operating minima before 
achieving CAT III minima.  Furthermore, each operator of each CAT III type of aircraft must progress 
through CAT IIIa operating minima to achieve CAT IIIb minima.  The principle purpose of this 
progression requirement is to validate the maintenance program for the various categories of operation.  
At least 6 months of operation at each step of this reduction of minima process is necessary to properly 
validate the effectiveness of the AWTA operations maintenance program for that step. 

C. In accordance with the normal approval criteria for CAT II operations in AC 120-29 and the 
CAT III criteria in AC 120-28, the reduction process would require 6 months of operation at DH 
150/RVR 1600 to validate the maintenance program before receiving approval of operations at DH 
100/RVR 1200. 
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D. Normal CAT IIIa Reduction.  When operating minima of DH 100/RVR 1200 are approved, the 
operator can apply for CAT IIIa operations and receive approval for operations with minima of RVR 
1000.  After 6 months of successfully maintaining the aircraft to CAT IIIa standards, the operator could 
be authorized standard CAT IIIa minima of RVR 700. 

E. Normal CAT IIIb Reduction.  After receiving CAT IIIa approval, the operator could apply for a 
CAT IIIb authorization if the aircraft was suitably equipped.  The operator could then be authorized 
minima as low as RVR 300 6 months later if the CAT IIIb maintenance program was successfully 
validated. 

F. Normal Reduction Schedule.  Under the normal approval process, the lowest possible minima for 
a CAT IIIb capable aircraft (RVR 300) would be approved at least 18 months after the initial application 
for CAT II operations.  Although this lengthy process is necessary in certain circumstances, the operator 
can significantly reduce the time required to achieve the lowest minima by structuring its operations and 
maintenance validation programs to receive operational credit for use of the special process for minima 
reductions. 

G. Special Process for Minima Reductions.  Since airborne equipment that is type design approved 
for CAT III operations has special design features which increase the safety of operations in restricted 
seeing-conditions, it is possible for an operator to receive special operational credit for the use of these 
enhanced systems.  Special operational credit is obtained by the FAA initially authorizing CAT II 
operations with operating minima of DH 100 and RVR 1200 with special restrictions specified in the 
OpSpecs.  The maintenance program is then validated in accordance with these special requirements. 

H. Basic Approach.  The basic approach used in this special approval process is to structure the 
operational requirements and the data collection requirements so that all approaches used to validate the 
maintenance program are conducted using the complete CAT IIIa or CAT IIIb airborne system, as 
appropriate.  This approach permits the data collected during the CAT II validation to fulfill both the 
CAT II and the CAT IIIa requirements, and thereby bypassing the need for the RVR 1600 and RVR 1000 
minima reduction steps.  For an operator to receive this credit, however, it is essential that the aircraft be 
operated to full CAT III standards throughout the validation process and that the CAT II OpSpecs contain 
a restriction to operate the aircraft in the “fail passive” or “fail operational” configuration, as appropriate, 
for the first 6 months of CAT II operation.  Further reductions in operating minima are obtained in 
accordance with the guidance and direction in the subparagraphs that follow. 

I. Fail Passive Systems.  For fail passive systems, the special reduction process would require 6 
months of operation at DH 100 and RVR 1200 with a restriction that requires the operator to operate in 
the fail passive mode to touchdown.  After successfully completing this validation, the CAT II restriction 
to operate in the fail passive mode can then be removed and the operator authorized for CAT IIIa minima 
of DH 50 and RVR 700.  This means that the lowest minima for these aircraft could be achieved 6 months 
after the initial application for CAT II approval. 

J. Fail Operational Systems.  For fail operational systems, the first 6 months of operation must be 
conducted at DH 100 and RVR 1200 with a restriction to operate in the fail passive or fail operational 
mode through touchdown and rollout.  After successful completion of this validation, the CAT II 
restriction to operate in the fail passive or fail operational mode will be removed and the operator will be 
authorized for CAT IIIa minima of RVR 700 with a restriction to operate in the fail operational mode 
through touchdown and rollout for 6 additional months.  After successful completion of this second 
validation period, the operator would be authorized to conduct CAT IIIb operations with the lowest 
possible minima.  The lowest possible minima would be RVR 300, unless the aircraft is restricted to 
higher minima by the CAT IIIb type design approval.  The CAT IIIa restriction to operate in the fail 
operational mode will be removed for aircraft smaller than the DC-10/L-1011 if the operator requests 
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approval to conduct fail passive CAT IIIa operations.  This means that the lowest minima for these 
aircraft could be achieved 12 months after the initial application for CAT II operations is approved. 

148. STANDARD CAT III OPERATIONS. 

A. Standard CAT III operating minima must be based on a “building block” approach which uses the 
foundations provided by the special aeronautical knowledge, experience, skills, qualifications, training, 
and the special airborne and ground based equipment specified in AC 120-29 for CAT I and CAT II 
operations.  The assumptions and criteria used in aircraft certification and CAT III instrument approach 
procedure design must be compatible with the operational concepts in this handbook.  These requirements 
must also ensure that flightcrews and aircraft which meet the requirements of this handbook and 
AC 120-28 can be used to safely conduct CAT III operations with standard CAT III minima.  Any special 
equipment or procedures necessary to achieve this objective must be specified in the airworthiness 
certification basis of the aircraft (type certificate or supplemental type certificate) and/or the FAA 
approved aircraft flight manual.  Aircraft which cannot be safely operated with standard CAT III 
operating minima using flightcrews which meet the minimum requirements of this handbook and 
AC 120-28 shall not be certificated or otherwise approved for CAT III AWTA operations.  The OpSpecs 
establish the lowest operating minima which can be used in any CAT III operation even if the instrument 
approach procedure specifies minima lower than these values.  Special airborne equipment, special 
ground based equipment and special flightcrew training is required for CAT III operations.  These 
requirements are specified in this handbook, AC 120-28, and the FAA approved aircraft flight manuals. 

B. Standard CAT III Operating Minima.  Standard CAT IIIa operating minima are DH 50 and RVR 
700 for fail passive systems and either AH 100 or AH 50 and RVR 700 for fail operational systems.  
Standard CAT IIIb minima for U.S. operators and U.S. airports are either AH 100 or AH 50 and RVR 
300.  CAT III operations at most U.S. airports, however, are currently (2005) limited to RVR 600 until 
the safety facilities and services at these airports are enhanced to support RVR 300 operations.  The AH 
used in fail operational operations is normally based on radio altimeter information and must be based on 
either the inner marker or radio altimeter information.  The CAT III DH used in all fail passive operations 
and some unique fail operational operations must be based on radio altimeter information.  Barometric 
altimeter information is not an acceptable means of establishing AH or DH in any CAT III operation. 

C. Higher Than Standard CAT III Operating Minima.  Higher than standard CAT III minima are 
used in certain special cases.  These minima are usually applied as interim minima for the first 6 months 
of CAT IIIa and CAT IIIb operations with an aircraft new to an operator until that operator’s maintenance 
program for that aircraft is validated for standard minima.  Higher than standard minima are also applied 
in special situations where RVR reporting system limitations, prethreshold terrain limitations, or unique 
design features in a particular aircraft which preclude the use of standard CAT III minima. 

D. Operational Approval Basis.  All standard CAT III operations are approved by the issuance of 
OpSpecs, which authorize the conduct of CAT III instrument procedures at specified airports.  The basis 
for the approval of all CAT III airplane operations is AC 120-28. 

E. CAT III Flight Guidance and Control Systems.  Standard CAT III operations are based on the use 
of special airborne and ground based equipment, which provide increased capability, redundancy, 
integrity, and continuity of service.  The overall performance of the CAT III airborne equipment must be 
superior to the equipment required for CAT I and CAT II operations.  The very limited seeing-conditions 
available in CAT III operations and the piloting limitations associated with operating in these conditions 
do not permit the pilot to use visual cues to manually control and maneuver the aircraft during the final 
stages of approach, flare, and landing (deceleration and air taxi for rotorcraft).  Therefore, the flightcrew 
must rely on the airborne and ground based equipment to safely deliver the aircraft to the touchdown 
zone. 
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F. Generic Design Philosophy.  The airborne system and the ground based system must be able to 
detect all potential failures, which could significantly disturb the flightpath of the aircraft.  The ability of 
these systems to detect such failures requires special design practices and system redundancy.  The 
airborne systems require at least two independent flight guidance and control computations (“dual 
channel”) for detecting significant errors.  The airborne system detects errors by comparing the results of 
these computations.  If the results of the calculations are not equivalent, the system knows that an error 
has occurred.  Autoland systems are designed to prevent the autopilot from making control inputs, which 
would significantly disturb the flightpath when these errors occur.  Autoland systems also provide the 
flightcrew with an immediate aural and visual warning when these failures are detected when an 
immediate crew action is required (such as initiating a go-around).  Heads-up display (HUD) systems 
must also detect significant failures and provide similar warnings when failures occur.  Since the pilot is 
manually maneuvering the aircraft in HUD operations, HUD systems are generally designed to prevent 
undesired control inputs as a result of failures by denying the pilot any further access to the erroneous 
information and by clearly annunciating the failure. 

G. Fail Passive Design Philosophy.  Fail passive systems usually use only two independent sets of 
flight guidance and control computations (“dual channel”).  If an error is detected during the comparison 
process, fail passive systems cannot determine which computation is erroneous since only two solutions 
are available.  Since fail passive systems cannot determine which control computation is incorrect, the 
system fails (disconnects for autoland systems) and immediately provides an aural and visual warning.  
This warning notifies the flightcrew that immediate action is required (for example, initiating a go-
around).  Fail passive capability is typically provided by either two autopilots (two “black boxes”) each of 
which has a single flight control computation capability (“single channel”) or one autopilot (one “black 
box”), which provides two independent flight control computations (“dual channel”).  The dual, single 
channel systems are typically used by Boeing aircraft and the single dual channel systems are typically 
used by Airbus, Douglas, Flight Dynamics (HUD), and Lockheed. 

H. Fail Operational Design Philosophy.  Fail operational systems must use at least three 
independent sets of flight guidance and control computations (“triple channel”) to detect errors and 
determine which two calculations remain valid.  If an error is detected during the comparison process, fail 
operational systems remain fully operational by comparing all of the calculations to determine which 
computation is erroneous.  The calculation which disagrees with the rest of the computations is 
disregarded by the system and the commands from that computation channel are disabled (the bad 
calculation is voted out by majority rule).  The fail operational system remains fully operational by 
continuing to use the remaining computations to provide flight guidance and control.  Since the system 
remains fully operational when failures occur, there is no need for immediate crew action or intervention 
to safely complete the landing.  The systems which remain functional following these failures provide 
adequate redundancy and integrity to safely complete the landing.  Fail operational capability is typically 
provided by either three autopilots (three “black boxes”) each of which has an independent flight control 
computation capability (“single channel”) or two autopilots (two “black boxes”) each of which has a dual 
independent computation capability (“dual channel”).  The triple single channel systems (“triple single”) 
are typically used by Boeing aircraft and the dual channel systems (“dual dual”) are typically used by 
Airbus, Douglas, and Lockheed. 

I. Airworthiness of CAT III Airborne Equipment.  Currently (2005), there is only one acceptable 
means for demonstrating that the airborne equipment is airworthy for CAT III operations.  This means of 
approval is CAT III type design approval which is normally reflected in the FAA approved aircraft flight 
manual.  Inspectors shall not approve CAT III operations with any aircraft for any operator unless the 
operator presents written evidence of CAT III type design approval for the particular aircraft. 
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J. Validation of the CAT III Maintenance Program.  The reliability required in the airborne system 
to conduct CAT III operations is achieved by special design requirements and special maintenance 
programs.  The extensive, special maintenance program necessary for CAT III operations is usually the 
largest economic factor affecting an operator’s decision to conduct these operations.  If the operator’s 
aircraft are equipped with standard CAT III equipment, all CAT III operations with aircraft that are new 
to that operator are usually initially restricted (for 6 months) to higher than standard CAT IIIa operating 
minima until the operator successfully validates its maintenance program in accordance with AC 120-28.  
It may be possible for the operator to be initially authorized for standard CAT IIIa minima (RVR 700), 
however, if the operator receives operational credit for using the special process for minima reductions. 

K. CAT III Airports and Runways (U.S. Operators).  All CAT III operations are restricted to airports 
and runways which meet the special safety requirements necessary for CAT III operations.  All airports 
and runways approved for CAT III operations by U.S. operators are specified in FAA Order 8400.8.  
Even when a particular runway is approved for CAT III operations, an operator shall not be authorized to 
conduct CAT III operations until all requirements of this handbook and FAA Order 8400.8 are met, and 
the particular CAT III operation is authorized in the operator’s OpSpecs for the particular aircraft. 

149. SPECIAL CAT III OPERATIONS.  Special CAT III operations are those operations which 
require special airborne equipment, special ground based equipment, or special procedures to conduct 
CAT III operations.  Special CAT III operations include those operations, which are granted operational 
credit for the use of special airborne capabilities, such as HUD or millimeter wave radar and infrared 
systems or satellite-based systems, as well as operations, which require the use of special equipment 
and/or performance capabilities to conduct standard CAT III operations.  Special CAT III operations also 
include those operations which use special ground based equipment, special aircraft performance, and 
special procedures to conduct CAT III operations which cannot be safely conducted by conventional 
aircraft using standard airborne CAT III equipment and procedures (for example, steep angle CAT III 
MLS approaches).  All requests to conduct a special CAT III operation must be forwarded to AFS-400 
through the RFSD.  AFS-400 will evaluate each CAT III operation on a case by case basis and will 
provide additional guidance and direction for the evaluation and approval of these requests. 

150. CAT III TERMINAL INSTRUMENT APPROACH PROCEDURES (U.S.) 

A. All CAT III AWTA operations conducted in the U.S. must be conducted in accordance with the 
operator’s CAT III OpSpecs.  Part 97 instrument approach procedures have been published for most of 
the U.S. runways approved for CAT III operations.  The primary means for approving these operations, 
however, is through the issuance of OpSpecs, which specify the runways and minima authorized for each 
aircraft used by a particular operator.  This means that the operator can conduct CAT III operations to 
runways in the U.S., which do not have CAT III Part 97 approach procedures.  For example, this includes 
CAT III operations on Type II facilities approved for CAT III operations with that aircraft in accordance 
with FAA Order 8400.8, even if the lowest published Part 97 instrument approach procedure is a CAT II 
procedure. 

B. Procedures Authorized in the U.S.  Paragraphs C60 and H109 of the OpSpecs contain 
specifications for the CAT III instrument approach procedures, runways, operating minima, limitations, 
and aircraft authorized for CAT III operations for a particular operator.  These paragraphs also specify the 
CAT III airborne equipment, RVR equipment, pilot qualification, and missed approach requirements, 
which apply to a particular operator’s CAT III operation.  If the flightcrew is properly qualified and the 
aircraft is properly equipped and maintained, an operator can, in general, be authorized to conduct 
CAT III AWTA operations to any runway approved for CAT III operations in Order 8400.8.  The 
exception to this are those runways specified as restricted CAT III runways.  The prethreshold terrain at 
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restricted CAT III runways requires additional analysis and flight testing before CAT III operations can 
be approved for these runways. 

C. CAT III Approach and Landing Minima.  AC 120-28 and this handbook establish the lowest 
approach and landing minima that can be authorized, under any circumstances, for CAT III operations.  
The lowest minima for each kind of CAT III operation for a particular operator are specified in 
paragraphs C60 and H109 of the OpSpecs, as appropriate.  FAA inspectors shall not authorize an operator 
to use minima lower than these values. 

151. FOREIGN CAT III INSTRUMENT APPROACH PROCEDURES. 

A. All CAT III operations by U.S. operators at foreign airports must be authorized in accordance 
with the guidance and direction in this handbook.  All foreign runways approved for CAT III operations 
by U.S. operators must also meet the requirements of this handbook, Order 8400.8, and Order 8260.31. 

B. Foreign Equivalence.  Although it is recognized that the CAT III ground based systems and 
procedures at foreign airports may not be in exact accordance with U.S. standards, it is critical for the 
foreign airports to provide the information and functions that are necessary for CAT III operations in a 
manner consistent with the intent of U.S. CAT III standards. 

C. General.  The FAA region which has surveillance responsibility for a particular foreign airport, 
has the responsibility for evaluating any runway at that airport which supports CAT III operations.  The 
controlling region is also responsible for evaluating these CAT III runways in accordance with 
Order 8400.8 and Order 8260.31 and for recommending approval or disapproval of CAT III operations to 
those runways.  The controlling region’s recommendations must be forwarded to AFS-400 for further 
evaluation and final approval or disapproval.   

NOTE:  Foreign runways that have been determined to be equivalent to U.S. 
CAT III standards and approval for CAT III operators are identified in the list of 
runways in Order 8400.8.  Operators desiring CAT III approvals at foreign airports 
that are not on this approved list should submit a request for evaluation and 
approval through their POI and the RFSD to AFS-400.  AFS-400 will request that 
an evaluation be conducted by the controlling region. 

D. Determining Equivalence.  The major factor, which is considered, by AFS-400 and the 
controlling region in approving foreign runways in accordance with Order 8400.8 and Order 8260.31 for 
CAT III operations by U.S. operators, is the degree of equivalence with U.S. CAT III standards.  This 
determination evaluates the equivalence of: 

• High intensity approach lights 

• High intensity runway edge lights 

• Touchdown zone and centerline lights 

• Taxiway edge lights 

• High intensity, taxiway centerline lights 

• Runway markings 

• The quality and integrity of the approach and landing ground based guidance system 
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• The RVR reporting capabilities and procedures 

• ILS/MLS critical areas, including signs and markings 

• Obstacle clearance protection in the approach and missed approach, including the obstacle-
free zone 

• Airport surface traffic control 

• Terminal area air traffic control 

• Procedures for regulating the ground movement of aircraft and vehicles during CAT III 
operations. 

E. Authorizing Foreign CAT III Runways.  All CAT III operations conducted in foreign countries 
must be conducted in accordance with the operator’s CAT III OpSpecs.  The only means of approving 
these operations is through the issuance of OpSpecs, which specify the foreign runways and minima 
authorized for each aircraft used by the operator.  Paragraphs C60 and H109 of the OpSpecs specify the 
CAT III instrument approach procedures, runways, operating minima, limitations, and aircraft authorized 
for CAT III operations for a particular operator.  These paragraphs also specify the CAT III airborne 
equipment, RVR equipment, pilot qualification, and missed approach requirements, which apply to the 
operator’s CAT III operation.  If the flightcrew is properly qualified and the aircraft is properly equipped 
and maintained, an operator can, in general, be authorized to conduct CAT III AWTA operations to any 
foreign runway approved for CAT III operations in Order 8400.8.  The exception to this are those 
runways specified as restricted CAT III runways.  The criteria in AC 120-28 and this handbook establish 
the lowest approach and landing minima that can be authorized, under any circumstances, for CAT III 
operations.  The lowest minima for each kind of CAT III operation for a particular operator are specified 
in paragraphs C60 and H109 of the OpSpecs, as appropriate.  FAA inspectors shall not authorize an 
operator to use minima lower than these values.  Additionally, inspectors shall not authorize the use of 
CAT III minima for any foreign runway unless the provision of this handbook, Order 8400.8 and 
Order 8260.31 are met. 

152. FOREIGN FLAG CAT III OPERATIONS IN THE U.S. 

A. Although it is recognized that the airborne equipment, pilot training, and pilot qualification 
standards required by foreign civil aviation authorities for CAT III operations may not be exactly in 
accordance with U.S. standards, it is essential for foreign flag operators to conduct CAT III operations in 
the U.S. in a manner consistent with the intent of U.S. CAT III standards.  When operating in the U.S., a 
particular foreign flag operator’s foreign civil aviation authority (State of that operator) has the primary 
responsibility for determining that the operator complies with the special requirements it specifies for 
CAT III operations at any airport.  The State of the operator also has the primary responsibility for 
authorizing and/or restricting operating minima for any operation by that foreign flag operator.  
Therefore, the FAA inspector’s primary responsibility related to foreign flag CAT III operations is to 
ensure that these operations are conducted in the U.S. in a manner compatible with the intent of U.S. 
standards and procedures and the authorizations and restrictions imposed by that particular operator’s 
State. 

B. General Principles.  When evaluating a request by a foreign flag operator to conduct CAT III 
operations within the U.S., the inspector must use a special criterion, which accommodates several 
general principles associated with the unique nature of these operations and the responsibilities of the 
State of the operator.  These general principles include at least the following Flight Standards policies: 
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(1) A foreign flag operator will not be authorized to conduct CAT III operations in the U.S. 
unless that operator is authorized by its foreign aviation authority to conduct CAT III operations. 

(2) A foreign flag operator will not be authorized for CAT III operating minima in the U.S. that 
are lower than the CAT III operating minima authorized by its foreign aviation authority for CAT III 
operations. 

(3) A foreign flag operator will not be authorized for CAT III operating minima in the U.S. that 
are lower than the lowest minima authorized to a comparably equipped U.S. operator. 

(4) A foreign flag operator must provide documentation from its foreign aviation authority 
confirming that the State of the operator has determined that the operator’s CAT III program is equivalent 
to the program required by AC 120-28 for U.S. operators. 

(5) The confirmation by the State of the operator that the foreign flag operator is authorized for 
CAT III operations with a particular aircraft type and that the operator’s flight operations and 
maintenance programs are equivalent to U.S. standards normally satisfies one of the inspector’s 
responsibilities.  This responsibility is to ensure that the operator’s aircraft are properly equipped and 
maintained and that the flightcrews are properly trained and qualified for CAT III operations. 

(6) All CAT III operations by foreign flag operators in the U.S. must be conducted in accordance 
with a Part 97 CAT III instrument approach procedure unless that operator’s foreign aviation authority 
specifically authorizes that operator to conduct CAT III operations at those U.S. Type II ILS facilities, 
which are approved for CAT III operations in accordance with FAA Order 8400.8.  If the foreign flag 
operator is not authorized by its foreign authority to conduct CAT III operations on CAT III approved 
U.S. Type II ILS facilities, that operator shall not be authorized CAT III operations at any airport that 
does not have a published Part 97 CAT III instrument approach procedure.  If a particular foreign flag 
operator is specifically authorized by its foreign aviation authority to conduct CAT III operations on U.S. 
Type II facilities that are approved for CAT III operations, that operator can be authorized to conduct 
CAT III operations to any runway approved for unrestricted CAT III operations in Order 8400.8.  
Requests by foreign flag operators to conduct CAT III operations to restricted CAT III runways will be 
evaluated and approved by AFS-400 on a case-by-case basis.  All foreign flag requests to conduct 
CAT III operations on these restricted runways must be forwarded to AFS-400 through the RFSD. 

C. CAT III Approach and Landing Minima (Foreign Flag).  AC 120-28 and this handbook establish 
the lowest approach and landing minima, which can be authorized, under any circumstances, for foreign 
flag CAT III operations in the U.S. These minima are equivalent to the minima authorized for a 
comparably equipped U.S. operator.  The CAT III operating minima authorized for a particular foreign 
flag operator are specified in paragraph C60 (H109 for rotorcraft) of the OpSpecs, and in a manner similar 
to minima specified for U.S. operators.  Inspectors SHALL NOT authorize a foreign flag operator to use 
CAT III minima lower than the values authorized by the State of the operator.  The airborne equipment 
required by AC 120-28 and any additional equipment required by the State of the operator for CAT III 
operations must also be specified in this paragraph in the OpSpecs. 

(1) Standard CAT III Operating Minima.  If a foreign flag operator has at least 6 months of 
satisfactory experience conducting CAT III operations with a particular aircraft type, and at least 6 
months of satisfactory experience conducting autoland or HUD operations at an appropriate U.S. facility, 
that operator can be authorized to conduct standard CAT IIIa operations with minima of RVR 700 or 
CAT IIIb minima, and if suitably equipped, with minima as low as RVR 300. 

(2) Higher Than Standard CAT III Operating Minima.  If a foreign flag operator does not have at 
least 6 months of satisfactory experience in conducting CAT III operations (in any country) and at least 6 
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months of autoland or HUD experience using U.S. facilities, that operator must be restricted to higher 
than standard CAT IIIa operating minima (RVR 1000) until it completes a 6 month demonstration 
program.  This demonstration program is equivalent to the program required for U.S. operators except 
that the foreign flag operator does not have to submit the documentation required in AC 120-28 if the 
State of the operator confirms that the demonstration was satisfactorily completed.  Following successful 
completion of this demonstration program, the operator can be authorized for standard CAT IIIa minima 
and, if suitably equipped, for standard CAT IIIb minima (see AC 120-28 for further guidance). 

153. CAT III EVALUATION AND APPROVAL PROCESS. 

A. The approval process for CAT III AWTA operations is generally the same as the generic 
approval process for approval or acceptance. The CAT III approval process also closely parallels the 
CAT II process.  The discussion in this paragraph contains specific criteria and direction related to the 
evaluation and approval of CAT III AWTA operations. An indepth discussion of the evaluation and 
approval process for CAT II/III operator qualification is contained in Section 7 of this Chapter. 

B. General.  Conceptually, CAT III AWTA operations are based on the “building block” approach 
using the foundation provided by the CAT I and CAT II building blocks.  Therefore, the discussion to 
follow includes only those factors that are unique to CAT III operations.  When evaluating an operator’s 
request to conduct CAT III operations, the inspector must evaluate the factors addressed in this paragraph 
and make a judgment related to the operator’s ability and competence to conduct these operations.  The 
inspector shall ensure that the operator specifies the conditions necessary to safely and competently 
conduct the proposed operations, and that those conditions ensure that the following criteria are met: 

• Operations are restricted to those aircraft that are properly equipped and airworthy for the 
CAT III operation being conducted 

• Compliance with the regulatory requirements for those operations 

• Compliance with the CAT III requirements of Part C (Part H if appropriate) of the OpSpecs 

• Compliance with the CAT III requirements of this handbook 

• Compliance with the CAT III criteria of AC 120-28 

• Accepted, safe CAT III operating practices are provided 

• The use of the stabilized approach concept in all CAT III operations is required (see section 4 
of this chapter) 

• CAT III operations are restricted to those pilots who are properly trained, experienced, 
qualified, and proficient for CAT III operations 

• CAT III operations are restricted to those airports and runways that are approved for CAT III 
operations in Order 8400.8 

• CAT III operations are restricted and authorized at foreign airports and runways in 
accordance with Order 8400.8 and Order 8260.31 

• Fail passive CAT III operations are restricted to those aircraft approved for these operations 
by AFS-400 
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• CAT IIIb operations are restricted to those aircraft that meet the CAT IIIb requirements of 
AC 120-28 

• CAT IIIb RVR 300 operations are restricted to those airports specifically approved for these 
operations in Order 8400.8 

• CAT III operations at runways designated as restricted CAT III runways in Order 8400.8 are 
restricted to only those aircraft approved for these operations in that Order 

• Airport/Runway and ground-based equipment requirements. 

C. General.  The adequacy and suitability of the airport/runway and the ground based electronic and 
visual aids for the type of aircraft and the kind of operation being conducted are an integral Part of 
evaluating and approving CAT III AWTA operations. 

D. Ground-Based Visual Aids.  One of the primary factors in achieving CAT III operations is related 
to ground-based lighting aids.  All CAT III operations are based on the use of serviceable high intensity 
approach lighting systems (Order 6850.21); high intensity runway edge lights (AC 150/5340-24); high 
intensity touchdown zone lights (AC 150.5340-4); high intensity runway centerline lights (AC 150.5340-
4); and runway markings (AC 150/5349-1).  Sequenced flashing lights must be installed but do not have 
to be operational for CAT III operations in the U.S. ICAO Annex 14, however, does not require 
sequenced flashing lights for CAT III operations.  CAT III operations can be conducted at foreign airports 
that do not have sequenced flashing lights provided that the FAA controlling region has determined that 
the approach lighting system provides adequate guidance and the runway is approved for CAT III 
operations in Order 8400.8.  For CAT IIIb operations with operating minima below RVR 600, high 
intensity taxiway centerline lights are required for the taxi routings used in CAT IIIb weather conditions 
(see AC 150.5340-19). 

E. ILS/MLS Performance Requirements.  The safety of CAT III operations is heavily influenced by 
several characteristics of the ground based electronic guidance system, which include: the course structure 
(ILS/MLS signal quality); the integrity (the degree of trust that can be placed on the precision of the 
guidance signals); and continuity of service (protection from loss of the guidance signals) of the system.  
CAT IIIa operations can only be conducted at locations where the ground based ILS/MLS provides 
acceptable glidepath angles, threshold crossing heights (TCHs), and acceptable lateral and vertical course 
structure down to touchdown.  CAT IIIb operations can only be conducted if these requirements are met 
through rollout.  The course structure, integrity, and continuity of service required for U.S. CAT III 
operations are specified in Order 6750.24.  The TCHs required for CAT III operations are specified in 
Order 8260.24. 

F. ILS/MLS Critical Areas.  The operation of vehicles and aircraft on or near the runway or the 
ILS/MLS antennas can significantly disturb the course structure of the electronic signal radiated by these 
systems.  Critical areas have been established to eliminate these undesirable disturbances.  Vehicles and 
aircraft must not be permitted within these critical areas when an aircraft on approach is critically 
dependent on ILS or MLS guidance.  The critical areas which must be protected during CAT III 
operations in the U.S. are specified in Order 6750.16.  The ATC procedures for providing critical area 
protection are specified in Order 7110.65.  The signing and marking requirements for the critical areas are 
specified in AC 150/5340-1 and AC 150/5340-18. 

G. RVR Reporting Equipment.  The restricted seeing-conditions and the short term variability in the 
weather conditions associated with CAT III operations require the use of RVR reporting systems to 
provide meaningful seeing condition reports to pilots.  Three RVR reporting systems must be installed at 
all runways used for CAT III operations.  The touchdown zone and mid RVR reports are controlling for 
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all CAT IIIa operations.  In CAT IIIa operations, the rollout RVR report provides advisory information to 
pilots.  For CAT IIIb operations, the touchdown zone, mid, and rollout RVR reports are controlling.  
Although three RVR reporting systems must be installed at all runways used for CAT III operations, for 
CAT IIIb operations using fail operational landing systems that incorporate a serviceable fail operational 
rollout control system, CAT III operations may continue to be conducted in the event any one of these 
RVR reporting systems is unserviceable.  In this case, both of the remaining RVR reports are controlling.  
Additional information on RVR systems can be found in AC 120-28 and AC 97-1. 

H. Obstacle Clearance Limitations.  Standard CAT III operations can only be conducted to runways, 
which provide adequate obstacle clearance protection in the final approach area, the approach light area, 
the touchdown area, and the missed approach area.  Obstacle protection must also be provided within the 
obstacle-free zone (OFZ) and the runway safety area, which encompasses and surrounds the CAT III 
runway.  These areas are identified in AC 120-29, U.S. TERPS, and AC 150/5300-13. 

I. Before authorizing an operator to conduct CAT III operations with a particular aircraft, the 
inspector must ensure that the operator fully understands CAT III operational requirements and provides 
the policies, guidance, training, and procedures necessary to address these criteria in company manuals 
and training programs.  The inspector must also determine that the operator’s overall CAT III program 
ensures that the following criteria will be met during the conduct of these operations. 

(1) Operations must be restricted to only those airports and runways approved for CAT III 
operations in Order 8400.8.  CAT III operations to runways specified in Order 8400.8 as restricted 
CAT III runways shall be restricted to only those aircraft approved by AFS-400 for operations at that 
particular runway. 

(2) CAT III operations must not be conducted at any airport or runway unless the airport 
facilities and services meet the following criteria for CAT III operations for the particular aircraft. 

(3) The runways used must provide an effective runway field length of at least 1.15 (1.3 for 
certain CAT IIIb operations) times the landing field length required by CFR 121.195(b) or CFR 
135.385(b) for the aircraft being used.  These field lengths are necessary to account for the tendency to 
“land long” due to the characteristics of CAT III landing systems, and also to the pilot’s increased 
difficulty in determining vertical height and in precisely assessing the flare and touchdown point in the 
reduced seeing-conditions associated with CAT III operations. 

(4) The runways must be equipped with serviceable approach, runway, touchdown zone, runway 
centerline and taxiway centerline lighting systems as required by this handbook, AC 120-28, and the 
standard CAT III OpSpecs. 

(5) The runway safety areas, obstacle-free zones, and ILS/MLS critical areas must be adequately 
protected for CAT III operations. 

(6) The ATC facilities and services must be compatible with the CAT III requirements. 

(7) The safety facilities and services (crash, fire, and rescue) must be adequate to support 
CAT III operations with that particular aircraft (see AC 150/5210-9). 

(8) The weather reporting systems must support these operations and the required RVR reporting 
systems must be serviceable. 
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(9) The aeronautical information system must be adequate for CAT III operations (NOTAMs and 
ATIS, as well as the status of the airfield, runways, NAVAIDs, lighting systems, and RVR reporting 
systems). 

J. Approval of Airports and Runways.  The airports and runways approved for CAT III operations 
for a particular operator and aircraft are authorized in paragraph C60 or H109, of the standard OpSpecs, 
as applicable.  Any restrictions or limitations related to the operation of a particular aircraft at a particular 
runway must also be specified in these paragraphs.  Inspectors shall not authorize CAT III operations to 
any runway unless that runway is approved for CAT III operations for that aircraft type in Order 8400.8.  
When evaluating and approving an operator’s overall CAT III program, an inspector must consider the 
program’s ability to account for at least the following factors in designating airports and runways to 
support its CAT III operations. 

• The suitability of the runways, runway field lengths, taxiways, and other maneuvering areas 
on the airport considering the seeing-conditions associated with these operations 

• The CAT III instrument approach procedures authorized, and the NAVAIDs required for 
these operations 

• Procedures for CAT III protection of the runway safety areas, obstacle-free zones, obstacle 
critical areas, ILS/MLS critical areas, and the runway/taxiway incursion prevention 
procedures (This also includes procedures to control and regulate the ground movement of 
aircraft and vehicles in these restricted seeing-conditions.) 

• The ATC facilities and services required for CAT III operations 

• Safety facilities and services (for example, crash, fire, and rescue) required and any special 
procedures needed for these operations 

• RVR reporting and weather reporting/forecasting services required 

• Aeronautical information services (such as NOTAMs, ATIS) required for these operations 

• Adequacy of lighting, marking, and other visual aids necessary to support these operations 

• Necessity of prohibiting CAT III operations at airports and runways which are not approved 
for CAT III operations in Order 8400.8. 

K. Airborne Equipment Required for CAT III Operations. 

(1) Background.  The airborne equipment required for CAT III operations is based on the 
“building block” approach.  The CAT III equipment requirements are based on the foundation provided 
by the basic CAT I and CAT II equipment requirements.  This subparagraph C only addresses the 
additional equipment, which must be serviceable for CAT III operations.  The only acceptable means of 
obtaining airworthiness approval for CAT III operations is type design approval, which is usually 
obtained during aircraft certification testing. 

(2) Type Design Approval.  The only aircraft, which are currently authorized to conduct CAT III 
operations, have been evaluated and approved for these operations during aircraft certification testing.  
These aircraft have received type design approval for CAT III operations and further operational 
demonstration of airworthiness is unnecessary.  The equipment required to conduct CAT III operations 
with these aircraft is determined by comparing the equipment specified by the FAA approved aircraft 
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flight manual for CAT III operations with the equipment specified in AC 120-28 for these operations.  All 
of the CAT III equipment specified in the aircraft flight manual is required.  Any additional equipment 
specified in AC 120-28 is also required for these operations.  Therefore, both the approved aircraft flight 
manual and AC 120-28 must be considered in determining the required equipment.   

L. CAT III Pilot Training Program.  The operator’s approved training and qualification program 
must provide the flightcrews with the CAT III skills, knowledge, proficiency, and qualification necessary 
to safely conduct CAT III operations.  The use of the “stabilized approach” concept is mandatory for all 
CAT III operations.  It is national policy and direction that all operators should be encouraged to use the 
“Standard Approach Procedures” for all CAT III operations  The training and qualification curriculum 
changes necessary for CAT III operations are directly related to the need for increased precision in 
flightpath control due to the reduced seeing-conditions encountered in these operations. 

(1) Initial and Recurrent Ground Training.  The CAT III ground training curriculum segments 
must include the following: 

• Required ground based visual aids 

• Required ground based electronic aids 

• TCH requirements for that particular aircraft 

• Required airborne equipment 

• Authorized minima 

• Controlling RVR requirements 

• Limitations and use of RVR information 

• CAT III critical areas and the critical need to protect these areas 

• Required crew duties and responsibilities 

• Seeing-conditions associated with the transition from instrument to visual flight 

• Essential nature of maintaining a full-time instrument reference by one pilot throughout the 
approach and landing 

• Critical nature of proper “eye reference position” (proper sitting height) 

• Required pilot training and qualifications 

• Methods for determining that the aircraft is airworthy for CAT III operations 

• Dispatch/flight release requirements. 

(2) Initial and Recurrent Flight Training.  The flight training requirements depend on the 
equipment installed (autoland or HUD), the operating procedures used, and the kinds of CAT III 
operation authorized (fail passive or fail operational).  The primary objective of the flight training is to 
ensure that the flightcrew has the skills, knowledge, proficiency, and qualifications necessary to meet the 
operational concepts and criteria for CAT III operations.  The flightcrews must also be able to 
demonstrate in flight, or through an acceptable simulation, the competence necessary to safely conduct 
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these operations.  To satisfactorily demonstrate competence, the pilot must successfully accomplish the 
required maneuvers in accordance with the policies, criteria, procedures and crew duties specified in this 
handbook, AC 120-28, and the specific operator’s operating manuals and approved qualification program.  
The CAT III flight training curriculum segment must include sufficient flight training to permit pilots to 
acquire the knowledge and develop the skills and abilities necessary to demonstrate competence in the 
following areas (see AC 120-28 for additional guidance): 

• Determination of AH and/or DH, including the use of radio altimeters and, if appropriate, the 
inner markers. 

• Recognition of, and proper reaction to, significant CAT III system failures before passing the 
AH or DH, as appropriate. 

• Proper missed approach techniques and the expected height loss as it relates to manual or 
automatic go-around and the go-around initiation altitude. 

• The use and limitations of RVR information, including determination of controlling RVR and 
the number and locations of the RVR reporting systems required. 

• The availability and limitations of external visual cues during the latter stages of the approach, 
flare, and landing.  This includes at least the following factors: 

• Proper procedures to be used for unexpected deterioration of seeing-conditions 
(to less than the authorized RVR) during approach, flare, and rollout 

• Achieving the proper eye reference position (proper sitting height) and the 
expected external visual references with the weather at authorized minima 

• The appearance and expected sequence of visual cues during approaches and 
landings at the authorized minima 

• The effects of vertical and horizontal wind-shear (in CAT III weather conditions) 
on system performance, the proper procedures to be used in these wind-shear 
encounters, and the wind limitations for these operations 

• The proper procedures for transitioning from instrument to visual flight 

• Recognition of the limits of acceptable aircraft position and flightpath tracking in 
the approach, flare, and landing with special emphasis on tracking performance 
in the decision region 

• Recognition of, and reaction to, significant airborne or ground system faults or 
abnormalities during the approach, flare, and landing 

(3) Initial and Recurrent Qualification.  Each PIC and SIC used in CAT III operations must 
satisfactorily demonstrate the ability to safely conduct CAT III operations to either a company check pilot 
or an FAA inspector during initial and recurrent CAT III qualification.  The events and/or maneuvers 
which must be demonstrated depend on the airborne equipment installed, the kinds of CAT III operations 
authorized, and the crew duties and responsibilities used by that operator.  See AC 120-28 for a more 
detailed description of these requirements. 

M. Operations Manuals, Crew Duties, and Responsibilities.  The operator’s manuals must contain 
clear and concise policy, criteria, guidance, and direction to its flightcrews and other persons involved in 
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its CAT III operations.  To be acceptable, these manuals must meet the criteria of the CFRs, this 
handbook, and the appropriate CAT III advisory circulars.  These manuals must adequately address the 
following: 

• Airport and runway requirements, including the additional runway field length required 

• Airborne and ground based equipment required for the various minima 

• Methods for determining that the aircraft is airworthy for the intended operation, including 
MEL/CDL requirements 

• Flightcrew procedures, crew duties and responsibilities 

• Instrument approach procedures and minima authorized 

• Pilot training and pilot qualifications 

• Any operating restrictions or limitations necessary to safely conduct these operations (see 
AC 120-28 for further guidance). 

N. Maintenance Program.  Before approving the operator’s proposal, the inspector must ensure that 
the operator’s CAT III continued airworthiness program includes the special airborne equipment and 
procedures required for CAT III operations.  Close coordination with the PMI and the PAI is essential 
before granting operational approval.  The inspector shall not issue OpSpecs that authorize CAT III 
operations until all requirements are met.  This includes approval of the operator’s CAT III maintenance 
program for the particular aircraft involved. 

O. RFSD Review and Concurrence.  Due to the specialized technical nature of CAT III operations 
and the need to standardize these operations on a national and international basis, each make, model and 
series of aircraft used for CAT III operations must be individually approved for each operator.  All initial 
proposals for CAT III operations for each make, model, and series used by each operator must be 
forwarded to the RFSD, for their review and concurrence before the OpSpecs can be issued authorizing 
the operation.  Any modifications required for approval of the proposal will be specified in the RFSD 
response to the proposal.  Subsequent proposals for reductions in CAT III operating minima for that 
particular make, model, and series of aircraft used by the particular operator also require RFSD review 
and concurrence before the reduction can be authorized (see AC 120-28 for further guidance).  All 
approvals of new CAT III ILS/MLS facilities and CAT III runways require AFS-400 review and 
concurrence.  AFS-400 will also provide policy, direction, and guidance for all approvals based on 
technology other than ILS/MLS and is the final approval authority for those operations. 

154. OPERATIONS SPECIFICATIONS FOR CAT III OPERATIONS.  CAT III AWTA 
operations approvals are granted by issuance or amendments to OpSpecs.  The authorizations, limitations, 
and provisions applicable to CAT III operations for a particular aircraft’s use by an operator must be 
specified in Part C, paragraph C060 or H109, as appropriate, of the OpSpecs.  Inspectors shall not, under 
any circumstances, issue OpSpecs approving any particular CAT III operation until all requirements are 
met (including the PAI’s approval of the operator’s CAT III maintenance program for that aircraft) and 
until the operator is currently capable of commencing safe CAT III operations. 

[155. THROUGH 164. RESERVED.] 
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CHAPTER 2. ALL WEATHER TERMINAL AREA OPERATIONS 

SECTION 7:  AIRMAN AND AIRCRAFT CERTIFICATION FOR REDUCED 
VISIBILITY FLIGHT OPERATIONS, INCLUDING CATEGORY II/III OPERATIONS 

165.  PROGRAM TRACKING AND REPORTING SUBSYSTEM (PTRS) ACTIVITY CODES.  
POIs shall make a PTRS entry to record the actions directed by this chapter.  The PTRS entry shall be 
listed according to the applicable phase as annotated below.  POI's should use the comments section to 
record comments of interaction with the operators. The applicable PTRS codes for this task are as 
follows: 

• Category II/III ILS OPS Phase I approval for an Operator:    1430 

• Category II/III ILS OPS Phase II approval for an Operator:   1431 

• Category II/III ILS OPS Phase III approval for an Operator:  1432 

• Category II/III ILS OPS Phase IV approval for an Operator:  1433 

• Category II/III ILS OPS Phase V approval for an Operator:   1434. 

166.  OBJECTIVE.  The objective of this task is to evaluate an operator’s ability to conduct ILS 
Category I,II and/or III approach operations, as applicable. Note: The approval process for Category I 
operations is contained in FAA Orders 8400.10 and 8700.1 respectively. 

167.  DEFINITIONS.  Definitions of ILS Category I, II and III terms, procedures and criteria are 
contained in Advisory Circular AC 120-29A, “Criteria for Approval of Category I and Category II 
Weather Minima for Approach,” Appendix I, and AC 120-28D, “Criteria for Approval of Category III 
Weather Minima for Takeoff, Landing, and Rollout,” Appendix I.  

168.  APPLICABILITY. 

A.  Purpose.  The purpose of this task is to provide operational system safety oversight, analysis, and 
guidance to PIs and All Weather Operations Program Managers (AWOPMs) on the authorization of 
operators to conduct ILS approach operations.  The POI authorizes the ILS CAT I operation via the 
issuance of an OpSpec. ILS CAT II and III approval, also through OpSpecs, additionally require 
concurrence by the Regional AWOPM.  This includes ILS CAT II on Type I Facilities. This process 
applies to all US Operators  who pursue FAA CAT II/III operational approval.   

B. Background. The general process of approval or acceptance of certain operations, programs, 
documents, procedures, methods, or systems is an Orderly method used by Flight Standards inspectors to 
ensure that such items meet regulatory standards and provide for safe operating practices. It is a modular, 
generic process that is ideally suited for the approval of CAT II/III programs that are solicited by 
operators from the FAA. The process consists of five distinct yet related phases and can result in 
approving or not approving an operator's CAT II and/or CAT III application. It is important for an 
inspector to understand that the process described in this section is not all-inclusive, but rather a tool to be 
used with good judgment in conducting day-to-day duties and responsibilities. A flow diagram of the 
process is found in Appendix 4. 

C. Phase One.  The first phase starts when an operator inquires about the requirements necessary for 
achieving CAT II and/or III certification. During initial inquiries, it is important for the operator to 
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become familiar with the subject matter.  An excellent means of accomplishing this is for the Operator to 
be required to submit a “Compliance Statement” that addresses every pertinent section of the appropriate 
CAT II or CAT III Advisory Circular. The contents and structure of the compliance statement will be 
specifically covered in Appendix 1 of this chapter.  Other documents required for submission can be 
found in the CAT II/III Inspector JOB AID contained on the AFS-410 Web site at: 
http://www.FAA.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs410/

NOTE: It is essential (particularly in Phase One) for the operator to have a clear 
understanding that although the inspector may provide advice and guidance to the 
operator, the development of the final product submitted to the FAA is solely the 
responsibility of the operator. 

(1) In Phase One, the inspector must ensure that the operator clearly understands the form, 
content, and documents required for the CAT II and/or CAT III submission to be acceptable to the FAA. 
The operator must be informed of the need and benefits of submitting required documents as early as 
possible and of its responsibility to advise the FAA, in a timely manner, of any significant changes in the 
proposal.  

(2) Phase One of the process is illustrated as follows:    

• Operator makes inquiry or request to FAA about CAT II and/or CAT III certification  

• FAA advises operator of required CAT II and/or CAT III application requirements and 
documentation; also, Regional AWOPM is advised of operator’s intent 

• FAA and operator develop understanding of subject area 

• Operator understands form, content, and documents required for acceptable CAT II and/or 
CATIII submission. 

D. Phase Two.  Phase Two begins when the operator formally submits a CAT II and/or III application 
for FAA evaluation.  

(1) The inspector's first action, in Phase Two, is to evaluate  the operator's submission to ensure 
that the proposal is clearly defined, and the documentation specified in phase one has been provided. This 
examination should be accomplished in conjunction with the Regional AWOPM.  The required 
information must be complete and detailed enough to permit a thorough evaluation of the operator's 
capability and competence to fully satisfy the applicable regulations, national policy, and safe operating 
practices required to conduct CAT II/III operations. 

(2)  Phase Two does not include a detailed operational and technical evaluation or analysis of the 
submitted information (see Phase Three). However, in Phase Two the submission must be examined in 
sufficient detail to assess the completeness of the required information. If the operator's submission is not 
complete or the quality is obviously unacceptable, it must be returned immediately with an explanation of 
the deficiencies, before any further review and evaluation is conducted. Normally, unacceptable 
submissions should be returned with a written explanation of the reasons for its return. 

(3)  In complex cases, a meeting with the operator and its key personnel may be necessary to 
resolve issues and agree on a mutually acceptable solution. If mutual agreements cannot be reached, the 
inspector must terminate the meeting, inform the operator that the submission is unacceptable, and return 
the submission. If all Parties are able to reach agreement on measures to correct omissions or deficiencies, 
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and the principal inspectors (operations, airworthiness, and avionics, if applicable) determine that the 
submission is acceptable, the operator will be so informed, and Phase Three begins.  

(4) Phase Two of the process is illustrated as follows:  

• Operator submits application 

• FAA makes initial examination of the documents for completeness with respect to requirements 
established in Phase One 

• FAA returns submitted application 

- OR - 

• FAA accepts submitted application. 

NOTE:  It is important for the inspector involved to keep the operator advised of 
the status of its proposal. If the inspector takes no other action, or if the submission 
is deficient and not returned in a timely manner, the applicant may assume that the 
FAA has tacitly accepted the submission and is continuing with the process. 

E. Phase Three.  Phase Three is the FAA's detailed analysis, review, and evaluation of the operator's 
proposal. These actions may take place within a field office, at the Regional Office, at the Operator’s 
facilities, or at a combination of all these locations.  

(1)  In Phase Three the FAA evaluation is focused on the form, content, and technical quality of 
the submitted application to determine that the information in the proposal meets the following criteria:  

• Is not contrary to any applicable 14 CFR 

• Is not contrary to the direction provided in this document or other safety-related documents 

• Provides for safe operating practices. 

(2) Criteria for evaluating the formal application is found in Section 2, Procedures, of this 
chapter, and follows the general guidance contained in the CAT II/III Job Aid. The inspector must ensure 
that the documents adequately establish the operator's capability and competence to safely conduct CAT 
II/III operations in accordance with the submitted application. 

(3)  During Phase Three the FAA inspector must, in a timely manner, address any deficiencies in 
the submitted material before proceeding to subsequent phases. Discussion with the operator may be 
sufficient to resolve certain discrepancies or questions or to obtain additional information. It may be 
necessary to return certain sections of the submission to the operator for specific changes. However, when 
an inspector determines that, for specific reasons, the material is grossly deficient or unacceptable, the 
inspector must return the entire submission to the operator with an appropriate explanation and 
immediately terminate this phase. 

(4) An important aspect of Phase Three is for FAA inspectors to begin planning the conduct of 
Phase Four. While evaluating the operator's formal submission, inspectors should begin to formulate 
plans to observe and evaluate the operator's ability to demonstrate their ability to conduct CAT II/II 
operations. These plans must be finalized before the actual demonstrations. Phase Three shall require that 
the FAA approve certain programs before conducting actual line operations in Phase Four.  For example, 

 Page 161 



N 8000.340 12/12/06 
Appendix 2 

in Phase Three the operator initiates FAA approved Category II/III training and must have the avionics 
and airworthiness programs approved before conducting actual line operations. 

NOTE:  Most of the submitted materials evaluated during Phase Three (Training 
Programs, Manuals, etc) shall be evaluated in accordance with the policy and guidance 
contained in the applicable sections of Order 8400.10, The Air Transportation Operations 
Inspector’s Handbook. 

(5) Phase Three is illustrated as follows:  

• FAA evaluates the formal submission for compliance with 14 CFR, compliance with the 
direction provided in this document, other safety-related documents and safe operating practices 

• When results of FAA evaluation are unsatisfactory, return submission to the operator for 
correction and/or terminate the phase 

• Begin planning Phase Four (if required) 

• FAA approves necessary CAT II/III training, avionics programs, manual revisions, etc. 

• When results of FAA evaluation are satisfactory, proceed with Phase Four and if appropriate, 
grant conditional approval or acceptance as required. 

F. Phase Four.  Phase Four is referred to as the “Operator Use Suitability Demonstration”  (OUSD) 
in AC-28D and 120-29A, respectively.  In the generic five phase operational approval process it replaces 
the term “Validation Test.”  Phase four is the “line” operational evaluation of the operator's ability to 
conduct CAT II/III operations in accordance with the application evaluated in Phase Three. 

(1) Criteria and procedures for evaluating the “OUSD” are described in Appendix 2 of this 
Chapter.  The inspector responsible for overseeing the demonstration must evaluate any discrepancies in 
terms of its overall impact on the operator's ability and competency to conduct the proposed operation. 
The inspector must stop the demonstration in phase four when gross deficiencies or unacceptable levels of 
performance are observed. The inspector must identify the phase of the general process for approval or 
acceptance to which the applicant must return, or decide to terminate the process entirely when it is clear 
that continuation would not result in approval or acceptance. For example if the demonstration is 
unacceptable because crewmembers were unable to perform their assigned duties, it may be appropriate 
to advise the operator that the process is terminated pending review and evaluation of the operator's CAT 
II/III training program, and that the operator may need to reenter the process at phase two (that is, submit 
a new proposal). 

(2)  If the FAA evaluation of the operator's demonstrated ability is acceptable, the process 
continues. Phase Four of the process is illustrated as follows: 

• FAA plans for the conduct and observation of the demonstration 

• Operator demonstrates ability 

• Demonstration unsatisfactory 

- OR - 

• Demonstration satisfactory 
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NOTE:  An operator shall not, under any circumstances, be authorized or otherwise 
approved to conduct any particular operation until all airworthiness and operations 
requirements are met and the operator is clearly capable of conducting a safe 
operation in compliance with FAA regulations and safe operating practices. 

G. Phase Five.  In Phase Five the FAA approves the operator's ILS program proposal. If the proposal 
is not approved or accepted, the operator is notified in Phase Three or Four.  Approval is granted by 
issuance of operations specifications, management specifications, or a Letter of Authorization (LOA) as 
applicable.  

169.  PREREQUISITES AND COORDINATION REQUIREMENTS. 

A. Prerequisites.  This task requires knowledge of NAS operational requirements, knowledge of FAA 
certification rules, policies, operational system requirements, knowledge of reduced visibility flight 
operations, aircraft systems, certification requirements, skill in applying system safety principles, and the 
ability to link local issues with the broader regional, national, and international concerns. 

B.  Coordination. This task may require coordination with the operator, training vendors, and 
aircraft/avionics manufacturers. 

170.  REFERENCES, FORMS, AND JOB AIDS.  

A.  References.   

(1) Laws; Title 49 of the United States Code (49 USC): 

§40101(a) 

§40113(a) 

§41103(b)(2) 

§44709(a) 

§46105(a) 

§46106 

§40103(e) 

§41101(c) §44505(a)(A)(b) 

§44702(f)(4) 

§44721 

§41101(a)(b) 

§41102 

§41701 

§41702 

(2)  Regulations; Title 14 of the Code of Federal Regulation (14 CFR): 

Part 91 

Part 97 
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Part 119 

Part 121 

Part129 

Part135 

 (3)  FAA Orders: 

FAAO 1050.1 

FAAO 7110.65 

FAAO 7110.98 

FAAO 8200.XX(TBD) 

FAAO 8260.39 

FAAO 8300.10 

FAAO 8400.10 

FAAO 8400.13 

FAAO 8260.45 

FAAO 8260.49 

FAAO 8260.51 

FAAO 8400.8 

FAAO 8260.50 

FAAO 8400.14 

FAAO 8400.13B 

(4)  FAA Advisory Circulars (AC): 

AC 97-1A – Runway Visual Range (RVR);  

AC 120-28D – Criteria for Approval of Category III Weather Minima for Takeoff, 
Landing and Rollout;  

AC 120-29A – Criteria for Approving Category I and Category II Landing Minima 
for 14 CFR  

Part 121 Operators;  

AC 120-57A, Surface Movement Guidance and Control System;  

AC 120-71A – Standard Operating Procedures for Flight Deck Crewmembers;  

AC 23.1309-1 

AC 25.1309-1 

AC 25-7 

AC 91-15 

AC 91-16 

AC 120-67 
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AC 121.445-1 

(5)  General Guidance: 

OC charts 

OEP 

TSOs 

U.S. FLIPs 

B.  Forms: 

• Figure 2.1 

• Figure 2.2 

• Figure 2.3. 

C.  Job Aid.  An Example of the CAT II/III Job Aid is included below.  For the most recent version of 
both the Operations and Airworthiness Job Aids refer to the AFS-410 web site at:  
http://www.FAA.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs410/

FIGURE 2.7.1  CATEGORY II/III APPROVAL JOB AID (OPERATIONS) 

 

       CAT II/III APPROVAL JOB AID 

  OPERATOR NAME: 

  CFR PART: 121 ο 125 ο  135 ο 91K ο 91 "small category A" ο 91F ο 

  Previous CAT II: Yes ο No ο CAT III: Yes ο No ο 

 
 FLIGHT OPERATIONS 

 1 OPERATOR PROCEDURES 

 1.A    Type of Operation  

 1.B    CAT II and CAT III Instrument Approach Procedures 

 1.C    AFM/FOM/POH/QRH Provisions, as applicable 

 1.D    Crew Coordination and Monitoring Procedures 

 1.E    Callouts 

 1.F    Use of DA (H) and MDA (H)[Fail Passive])  

 

 
Seeking Authorization for: 
 

Date: 

 

Operator’s 
Reference 
Document 
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AC Ref
29A/10.9/10.10/10.10.3

AC Ref
Autoflight/autolandAutoflight/manual landHGS/manual land//29A/5.8//28D/5.8

AC Ref
29A6.2/6.2.2//28D/6.2/6.2.2

AC Ref
29A/6.1.1/ 10.1/Appendix 2, sec 9/Appendix 3,sec 9//28D/6.1.1/10.1

AC Ref
29A/6.1.2/6.1.3/AC 120-71A, Appendix 19//28D/6.1.2/6.1.3

AC Ref
29A/6.1.5/AC120-71A: Appendix 19//28D/6.1.5

AC Ref
29A/4.3.4/4.3.4.3/4.3.8.2/4.3.8.4/6.1.4
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 1.G    Use of Alert Height (AH)[Fail Active]  

 1.H    Crew Briefings  

 1.I    Configurations  

 1.J    Non-Normal Operations and Procedures  

 1.K    Special Environmental Considerations (as applicable)  

 1.L    Continuing CAT II/ III Approaches in deteriorating Weather C   

 1.M    Dispatch Planning and MEL/CDL Requirements  

 1.N    Aircraft System Suitability Demonstration (as required)  

 1.O     “Operator Use Suitability” Demonstration  

 1.P    Data Collection/Analysis for Airborne System Demonstrations  

 1.Q    Operational Procedure for “Return to Service”  

 2 TRAINING AND CREW QUALIFICATION  

 2.A   Initial Training  

 2.B   Recurrent Training/Qualification  

 2.C   Upgrade Training  

 2.D   Requalification Training  

 2.E   Recency of Experience  

 2.F   Differences Training  

 2.G   Simultaneous Training and Qualification for Cat II and III  

 2.H   Ground Training Curriculum Segment  

 2.I   SMGCS Training  

 2.J   Flight Training Curriculum Segment  

 2.K   Maneuvers and Procedures Document  

 2.L   Initial Qualification  

 2.M   Low Visibility Takeoff Qualification  

 2.N   Multiple Aircraft Type or Variant Qualification (as applicable)  
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 2.O   Special Qualification Airports (as applicable)  

 2.P   “High Limit Captain” Procedures  

 2.Q   Line Checks  

 2.R   Crew Records and Notification System  

 2.S   AQP and “Single Visit” Training Program exemptions  

 3 AIRPLANE AND EQUIPMENT  

 3.A   Airborne Systems for Cat II  

 3.B   Airborne Systems for Cat III  

 3.C   Automatic Flight control and Landing Systems  

 3.D   Flight Director Systems  

 3.E   Head up Display Systems  

 3.F   Enhanced/Synthetic Vision Systems  

 3.G   Hybrid Displays  

 3.H   Required Navigation Performance (RNP)  

 4 OPERATIONS SPECIFICATIONS  

 4.A   Approval of CAT II/III Minima and Issuance of Operations Specifications  

 4.B   Operations Specifications Amendments  

 5 OPERATOR’S DOCUMENT APPLICATION PACKAGE  

 5.A    Aircraft Operations Manual (Pertinent Parts)  

 5.B    Flight Operations Manual (Pertinent Parts)  

 5.C    Compliance Documents  

 5.D    Flight Operations Training Manual  

 5.E    Requested Operations Specifications  

 5.F    Implementation Timetable  

 5.G    Minimum Equipment List (MEL)  

 5.H   “Operator Use Suitability Demonstration” (OUSD) Plan  
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 5.I    Application Letter  

    

 

NOTE:  Most of the submitted materials evaluated during Phase Three (Training 
Programs, Manuals, etc) shall be evaluated in accordance with the policy and 
guidance contained in the applicable sections of Order 8400.10, Air Transportation 
Operations Inspector’s Handbook). 

171.  INSPECTOR PROCEDURES. 

A.  POI Authorize issuance of Part 97 ILS CAT I operations via issuance of OpSpec or LOA as 
appropriate.  The purpose of this task is for a PI to authorize ILS CAT I operations. 

(1)  For CAT I, unless a CHDO otherwise specifies that approach demonstrations are necessary due to 
unusual circumstances or special situations for special systems such as “Autoland,” operators may 
conduct CAT I operations without need for special demonstrations, if the aircraft type AFM does not 
preclude the intended operation. This task is usually performed in a FSDO/CMO.  

(2) The acceptable task performance is that applicants are issued the OpSpec (or a letter of disapproval of 
application for the OpSpec) in a timely manner, as appropriate to the content of the application and the 
qualifications of the applicant. 

B. POI Authorize issuance of appropriate OpSpec for operators to conduct ILS CAT II and III procedures 
(after concurrence from the AWOPM).  The purpose of this task is for the POI to authorize issuance of 
the appropriate OpSpec (or a letter of disapproval of application for the OpSpec) for operators to conduct 
ILS CAT II and III operations (after concurrence from the AWOPM).   

(1) This task is usually performed in the RO, FSDO/CMO, or operator’s facility.  It must be emphasized 
that the principal points of contact with the operator are the POI, PMI and PAI.  Any errors or corrections 
discovered during the evaluation, by the AWOPM for example, must be channeled through those 
Principal Inspectors back to the applicant.  This process will ensure consistency and continuity.  

(2) The acceptable task performance standard is that the CAT II/III OpSpecs, as applicable, are issued in a 
timely manner. 

C. Initial Inquiry (Phase One) 

(1) Upon initial inquiry, determine the type of operation proposed by the applicant and which of the 
following apply:  

(a.) Type of operator: Part 121, 125, 135, 91K, 91 “small category A”, 91F 

(b) CAT II operations.  

(c) CAT IIIa, CATIIIb operations. 

(d) Type of Operation (Autoflight/Autoland, HGS, etc) 

(e)Previous CAT III experience (yes/no). 
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(2) Advise the applicant to submit a letter of intent (Figure 2-1).  The letter of intent should be submitted 
before the formal application so the FAA can dedicate appropriate resources for the evaluation of the 
application.  Once the letter of intent is received the POI should notify the Regional All Weather 
Operations Program Manager (AWOPM).  

(3) Provide the applicant with a copy of AC(s) 120-29A (for CAT II applicants), 120-28d (for CAT III 
applicants), or advise the applicant on how to obtain a copy of these ACs.  

(4) Provide the applicant with copies of the latest versions of CAT II/III Job Aids and advise of the 
information contained on the AFS 410 web site at: 
http://www.FAA.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs410/

Explain the Job Aid to the applicant with particular emphasis on what the contents of the application 
include, what a compliance statement consists of (see Appendix 1), and what the Operator Use Suitability 
Demonstration (OUSD) entails (Appendix 2). Advise the applicant that the application package should be 
distinctly divided into an airworthiness section and an operations section for evaluation purposes. 

(5)  Advise the applicant of the importance of committing resources in developing the application 
package and that, even if a “perfect” package is submitted, the time line requirement (after package 
approval) will be a minimum of six months for CAT II and an additional six months for CAT III 
OPSPECS issuance due to the “OUSD” requirements. 

Note: The time line may be significantly compressed for Operators with CAT II/III experience if 
they are requesting approval of a different Series aircraft of a Model that has previously been 
approved for the Operator. 

Advise the applicant to name the company's central point of contact, and provide telephone and fax 
contact numbers as early as possible.  

(6)  PTRS. Make appropriate PTRS entries. Note the date the letter of intent (if applicable) was sent for 
review.  

D. Receipt of Application (Phase Two). 

(1) Upon receipt of the formal application, the first task is to inventory the contents of the package by 
referencing the respective operations and airworthiness job aids sections entitled, “Operator’s Document 
Application Package.” If any of the documentation is missing or appears incomplete, the evaluation 
process may begin on the remaining documents. 

(2) Timely notification to the operator on the documents that or missing or incomplete should be made as 
soon as practical.  

E. Evaluating the Formal Application Package (Phase Three). 

(1). Begin the evaluation of the applicant's package by entering the operator's name and applicable FAR 
type of operation on the Job Aid.  

(2). Then following the Job Aid line by line, enter the appropriate page or section from the operator's 
documents into the "Operator's Reference Document" column.  Note the Job Aid has linked references to 
ACs, regulations, and Orders that will provide additional guidance during the conduct of the evaluation.  
What follows is a representative section of the Flight Operations Job Aid Illustrating how entries are 
made by the reviewing inspector: 
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FIGURE 2.7.2.  FLIGHT OPERATIONS JOB AID 

 
 FLIGHT OPERATIONS Operator’s Reference 

Document 

 1 OPERATOR PROCEDURES OM = Operations 
Manual 

 1.A    Type of Operation  OM, 1.1.0 & 1.2.0 

 1.B    CAT II and CAT IIIA Instrument Approach Procedures OM, 1.4, 1.5 and 1.6 

 ? 1.C    AFM/FOM/POH/QRH Provisions, as applicable Need pertinent portions 

 1.D    Crew Coordination and Monitoring Procedures OM Chapter 1 

 1.E    Callouts OM Chapter 1 

 1.F    Use of DA (H) and MDA (H)[Fail Passive])  OM Chapter 1 

 1.G    Use of Alert Height (AH)[Fail Active] Not applicable 

 1.H    Crew Briefings OM Chapter 1 

 1.I    Configurations OM Chapter 1 

 1.J    Non-Normal Operations and Procedures OM Chapter 1 

 1.K    Special Environmental Considerations (as applicable)) Not covered 

 1.L    Continuing CAT II/ IIIA Approaches in deteriorating Weather C  OM Chapter 1 

 ? 1.M    Dispatch Planning and MEL/CDL Requirements No CAT II list (OM 
3.1.3) 

 1.N    Aircraft System Suitability Demonstration (as required) Not applicable 

 ? 1.O     “Operator Use Suitability” Demonstration Need OUSD plan 

 ? 1.Q    Operational Procedure for “Return to Service” No clear procedure 
found 

 ? 1.P    Data Collection/Analysis for Airborne System Demonstrations Need OUSD plan 

 
(3)  While the Job Aids provide a systematic, standardized approach to conducting the evaluation, they do 
not provide sufficient depth and scope to capture areas that are identified as needing additional work. 
These areas may be complex and need further clarification, or be as simple as typographical errors that 
require correction.  
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(4)  Therefore, the inspector should initiate and maintain a separate "comment document list" of findings 
while conducting the evaluation. The following is an example of what such a list may look like, and 
illustrates the depth and scope of what the evaluation should consist of: 

FIGURE 2.7.3.  COMMENT DOCUMENT LIST: EXAMPLE  

A. ABC Air Transport has submitted a “Category II/IIIA Operations Manual” (hereafter referred 
to as “OM”) containing nine tabbed sections, named as follows: 

1. Table of Contents 
2. Preface 
3. Log of Revisions 
4. List of Effective Pages 
5. Chapter 1 
6. Chapter 2 
7. Chapter 3 
8. Chapter 4 
9. Appendix 
B. It is noted that the List of Effective Pages, pages 1 and 2, have been marked “FAA    
Approved” with an effective date of 6/28/0;  however, the FAA has not yet approved this OM. 

C. The following is a list of concerns after review by the Regional AWOPM: 

1.  The Table of Contents for Chapter 1 does not list or refer in any way to CAT II procedures 
and instructions, while in fact the OM purports to apply to CAT II/IIIA procedures and 
instructions. 

2.  Section 1.2.0, line 1, refers to “This Category IIIA Manual” when in fact the OM is labeled 
“Category II/IIIA Operating Manual.” 

3.  The second full paragraph in Section 1.2.0 states:  “The airplane to which this Manual 
applies may be used to conduct CAT IIIA operations provided the instruments and items of 
equipment listed herein that are required for a particular Category IIIa operation are:” but does 
not state it can be used to conduct Category II operations. 

4.  Throughout the OM CAT II and CAT IIIA procedures and instructions are not clearly 
separated resulting in some confusion to the reader.  Paragraph 6.1.7 in AC 120-28D states “The 
operator should ensure that to the greatest extent possible, procedures for Category IIIA are 
consistent with the procedures for that operator for Category II and Category I to minimize 
confusion about which procedure should be used or to preclude procedural errors. 

5.  In the section “Pitch Modes” in the “ALT ACQ” item, there is a typo in the word “V?S”.  

 

(5) During the evaluation, if any documents or other relevant Parts of the application require correction, 
are missing, or are incomplete, the applicant should be notified immediately.  Normally documents should 
not be returned to the applicant unless so requested.  This facilitates the ability to compare newly revised 
material with its earlier version. A log should be kept by the reviewing inspector to maintain a historical 
record of telephone conversations, e-mails, or other forms of correspondence that occur during the 
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evaluation period.  However if the majority of the application package is deemed to be unacceptable to 
the inspector, it should be returned with a letter of disapproval (Fig 2-2). 

F. The Demonstration Phase (Phase Four).  Phase Four is referred to as the “Operator Use Suitability 
Demonstration” (OUSD). This Phase begins after the POI has received concurrence from the AWOPM 
that the Operator's application package is in Order and has been approved.  The OUSD plan submitted 
with the application is the primary vehicle used for conducting this phase.  Guidance for the OUSD, and 
an example of an acceptable OUSD plan, are contained in Appendix 2 of this chapter. 

G. The Approval Phase (Phase Five).  OpSpecs/MSpecs authorizations are issued in accordance with 
the guidance, direction and procedures found in FAA Order 8400.10, Volume 3, Section 5: Part C 
Operations Specifications-Airplane Terminal Instrument Procedures and Airport Authorizations and 
Limitations. LOAs are issued in accordance with the guidance, direction and procedures found in FAA 
Order 8700.1, Volume 2, Section 59. 

 

[172-184 RESERVED] 
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FIGURE 2.7.4.  SAMPLE LETTER OF INTENT TO CONDUCT CAT II OR III 
OPERATIONS  

[date] 
 
 
 
 
The ABC Airlines (proposed CAT II/IIIA operator)  
127 North Street 
Chardon, OH 44024 
 
Dear Inspector:  
 
ABC Airlines operates 26 B-737-800 aircraft as a U.S. domestic Part 121 Operator with our Operational 
Headquarters located in Cleveland, Ohio. We conduct scheduled operations throughout the North East 
U.S. Because of the predominant inclement weather (fog) during certain months of the year, we find it 
necessary to conduct Instrument Landing System (ILS) approaches at many of our North East stations. 
 
During our last 2 years of operations, we have experienced an unacceptable rate of missed approaches 
especially during the fall and winter months. 
 
Our aircraft are equipped with state of the art avionics system that is certified by the OEM (Boeing) to 
conduct CAT II/IIIa operations.  
 
Please consider this ABC's letter of intent to apply for unrestricted CAT II and CAT IIIa flight operations. 
We look forward to your advice and guidance on this very important endeavor.  
 
Sincerely,  
 
Captain Boe Sharp, 
Director of Operations 
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FIGURE 2.7.5.  SAMPLE LETTER OF APPROVAL OF A CAT II/IIIA APPLICATION 
 

MEMO 

 

To: ABC Airlines 

Subject: ABC Airlines Inc. B-737-800, Category II/IIIa Operations 

From:  POI 

 

This is to inform you that the Category II/IIIA application package submitted on [indicate date] has been 
disapproved for the following reasons:  

[list reasons for disapproval]  

The application package is being returned in its entirety.  Please make the corrections noted and resubmit 
to this office within 15 days of receipt of this letter.   If you have any questions please feel free to contact 
this office during regular business hours at the following telephone number [indicate number].  

If you have any further questions concerning this matter please contact Primary Operations Inspector 
[name] at [phone number]. 

Sincerely, 

[POI’s signature]  
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FIGURE 2.7.6.  SAMPLE LETTER OF DISAPPROVAL OF A CAT II/IIIA 
APPLICATION PACKAGE  

 

MEMO 

 

Subj:  INFORMATION:  ABC Airlines Inc. B-737-800, Category II/IIIa Operations 

From:  All Weather Operations Program Manager, AGL-230 

To:  ABC Airlines, Inc POI 

 

We have completed our operational/Airworthiness review of the ABC Airlines Inc. application for “fail 
passive” Category II/IIIa approval for their B-737-800 aircraft and find they meet all the provisions set 
forth in the applicable Advisory Circulars and FAA Orders.  

We recommend approval be granted to initiate ABC's “Operational Use Suitability Demonstration. 
(OUSD)” as soon as practical.  After successful completion of the OUSD, Category II minima (100 
DH/RVR 1200 RVR) may be authorized.  Thence, minima may be further reduced according to the 
following timetable: 

AUTHORIZATION DH/AH//RVR DEMONSTRATION PERIOD (OUSD) # LANDINGS* 

CATEGORY II 100’DH/1200 6 MONTHS 50 

CATEGORY IIIb 100’AH /600 6 MONTHS 50 

 

Upon successful completion of their “OUSD”, ABC airlines aircraft will be added to our CAT II/III status 
list available at the following website address: 
http://www.FAA.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs410/

If you have any further questions concerning this matter, please contact Inspector (name). AWOPM in 
AGL-230 at (847) 294-4670. 

Sincerely, 
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FIGURE 2.7.7.  COMPLIANCE STATEMENT 

 

A. Compliance Statement.  Any operator that has no previous experience with ILS  CAT II/III operations 
shall prepare a "Compliance Statement.”  operators with previous CAT II/III approved programs are not 
required, but are encouraged to submit a compliance statement or an amendment to a previously 
submitted compliance statement.. 

(1) Preparation of the compliance statement benefits the applicant by systematically ensuring that all 
applicable areas are appropriately addressed during the evaluation process. The compliance statement 
shall be in the form of a complete listing of all appropriate Advisory Circular (AC 120-29A and or AC 
120-28D) sections pertinent to the operation the applicant is proposing.   

(2) Next to each listing, the applicant must provide a specific reference to a manual, or other document in 
the application package, and may provide a brief narrative description that describes how the applicant 
will comply with each section. The compliance statement also serves as a master index to the applicant's 
manual system to expedite the FAA's review and approval of the operation and manual system. The 
compliance statement is an important source document during the evaluation process.  

(3) After the evaluation process is completed, the compliance statement should be kept current as changes 
are incorporated in the applicant's system. Compliance statements should be prepared as a two-volume 
application.  Volume I should contain the AC reference by section (ie, AC 120-29A Section 6.1.8) and 
provide the location in the operator's "source document" (ie, AFM, Sec 2.4, pg 36).  Volume II should 
contain all the relevant operator documents pertaining to the operator's application package. 

 (4) Examples of the compliance statement format are provided below: 
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FIGURE 2.7.7. (Continued) 

EXAMPLE 1. COMPLIANCE STATEMENT.  TABLE OF CONTENTS 

 

NOTE:  The table of contents in the operator's application package should mirror the 
table of contents contained in AC 120-29A and AC 120-28D as follows. 

 

Lower Minimum Program (LMP) Application 

 

Category II and Category IIIa Automatic Landing Operations 

 

TABLE OF CONTENTS 

 

Volume I 

 

1. General 
2. Related References and Definitions 
3. Background 
4. Operational Concepts 
5. Airborne System Requirements 
6. Procedures 
7. Training and Crew Qualifications 
8. Airports, Navigation Facilities and Meteorological Criteria 
9. Continuing Airworthiness/Maintenance 
10. Approval of United States Operators 
11. Foreign Air Carrier Category IIIa at United States Airports (Part 129 Operations 

Specifications) 
12. Operator Reporting, and Taking Corrective Actions 
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FIGURE 2.7.7. (Continued) 

Example 2. Compliance statement: Section 1 (above), General 

 

ABC Airlines, Inc. Lower Minimum Program (LMP) Application 

 

Category II and Category IIIa Automatic Landing Operations 

 

GENERAL 

 

1. The ABC Airlines, Inc. Lower Minimum Program (LMP) Application Volumes I and II, are 
prepared, and hereby submitted to demonstrate compliance with the FAA directives pertaining 
to Category II, IIIa and Autoland operations for the purposes of receiving FAA approval via 
Operations Specifications. 

2. Per the requirements contained in AC 120-28D and AC 120-29A, ABC Airlines, Inc. requests 
the issuance of Operations Specifications (OpSpecs) C059, C060, and C061 for the B-737-800. 
Samples of these OpSpecs are included at the end of this General section. These Operations 
Specifications are necessary to authorize automatic landings and Category II operations to a 
decision height (DH) of 100 feet and a corresponding RVR of 1200. Category IlIa operations to 
a DH of 50 feet and RVR of 700 feet are simultaneously applied for and here incorporated. 
Advisory Circular 120-28D section 10.12, page 81, "Initiating New Combined Category II and 
Category IIIA programs", sets forth the acceptable provisions for the ABC Airlines combined 
LMP application methodology. 

3. The Compliance Table (Section 1, Page 2, Table 1) sets forth each prerequisite on the 
following pages. Moreover, FAA Order 8200.XX, Flight Technologies Handbook for Flight 
Standards Inspectors, Volume 2 Chapter 4 (TBD),AC 120-29A and AC 120-280 are referenced 
throughout. 

4. This application is constructed in a manner that demonstrates compliance with each 
applicable paragraph of AC 120-29A and section of AC 120-28D. ABC Airlines, Inc. compliance 
statements begin in Volume 1, Section 2, and page 1 of this application. Paragraphs/sections 
listed under the "Advisory Circular Reference" column describe how ABC Airlines, Inc. has 
achieved compliance with AC 120-29A and AC 120-28D. A "Source Document" column lists the 
reference document title, section/chapter and page numbers.  
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FIGURE 2.7.7. (Continued) 

Example 2 (Continued) 

 

WEATHER MINIMA OBJECTIVES 

 
1. ABC Airlines, Inc. seeks an initial automatic landing authorization with Category I landing 
weather minima or better and decision height. After a satisfactory number of autolands have 
been demonstrated, Category II minima (100 DH/RVR 1200) can be authorized, as set forth in 
FAA Order 8200.XX (TBD).    

2. After a minimum of 6 months and 100 landing demonstrations, ABC Airlines, Inc. seeks 
Provisional Category IIIA minima of not less than 100 feet above the touchdown zone and not 
less than RVR 1000. 

3. Pending completion of the Provisional Category IIIa demonstration period (minimum 6 
months / 100 landing demonstrations) ABC seeks Category IIIA landing weather minima of not 
less than 50 feet above the touchdown zone and not less than RVR 700.  

4. For Category II, Provisional Category IIIa, and Category IIIa a reduction in the required 
number of landing demonstrations may be requested in accordance with AC 120-28D, Section 
10.5.2. 
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FIGURE 2.7.7. (CONTINUED) 

Example 3. Compliance statement: Compliance Statement Format (Operations) 

SECTION 3.  BACKGROUND (Operations) 

ADVISORY CIRCULAR REFERENCE SOURCE 
DOCUMENT FAA COMMENTS 

Major Changes Addressed in this Revision (AC 120-29A & AC 
120-28D) 

 

ABC Airlines, Inc. does not seek approval for low visibility 
approaches using: Head-up Displays, Use of Required 
Navigation Performance (RNP), Satellite based Navigation, 
"Engine Inoperative" Category II or IIIA approaches, or Wide-
body Fail Passive operations. 

AC 120-29A,  Par. 3.1, 
page 2 

 

AC 120-28D, Section 
3.1,  page 2 

 

B-737-800 FOTM, 
page 4.19 

 

Relationships of Operational Authorizations for Category I, II 
or IIIa and Airborne System Demonstrations (AC 120-29A & 
AC 120-28D) 

 

The B737-800 is Type Certified (TC) by the Original 
Equipment Manufacturer (OEM) as a Category IIIA aircraft. 
No initial airworthiness demonstrations of airborne equipment 
and systems is required. 

AFM, Section 1, page 
15 

 

AFM, Section 3, pages 
4A, 5, 5A, 6 

 

Applicable Criteria (AC 120-29A & AC 120-28D) 

 

Current AC 120-29A and AC 120-28D has been used to 
establish Category II/IIIA operations. ABC Airlines, Inc. will 
comply with AC 120-29A and AC 120-28D criteria. 

AC 120-29A,  Par. 3.3, 
page 2 

 

AC 120-28D, Section 
3.3,  

page 3 

 

Category I, II. and IIIa Terminology (AC 120-29A) 

 

ABC Airlines, Inc. Category I, II, and IIIA definitions are 
consistent with U.S. Standard Operations Specifications, AC 
120-29A. 

AC 120-29A, Appendix 
1, pages 1-18 
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Example 3 (Continued) 

SECTION 4.  OPERATIONAL CONCEPTS (Operations) 

ADVISORY CIRCULAR R EFERENCE SOURCE 
DOCUMENT 

FAA 
COMMENTS 

Classification and Applicability of Minima 

(AC 120-29A & AC 120-28D) 

 

ABC Airlines, Inc. is seeking Category IlIa operations. ABC 
Airlines, Inc. will be conducting operations using approved 
autoland systems and procedures. There is no Proof of Concept 
(POC) required. The airplane and its associated systems have 
demonstrated the necessary level of accuracy, integrity, and 
availability. This was shown initially during the Original 
Equipment Manufacture Type Certificate (OEMTC) 
airworthiness demonstrations. Compliance will be confirmed 
during the Operator Use Suitability Demonstration (OUSD) and 
will be monitored by ABC Airlines, Inc. on a continuing basis. 

AFM, Section 1, 

Page 18 

 

AFM, Section 4, pages 
4A, 5, 5A, 6, 7 

 

Takeoff Minima (AC 120-29A & AC 120-28D) 

 

ABC Airlines, Inc. takeoff minima are in accordance with 
Operations Specifications C056 and C078 - "IFR Takeoff 
Minima, Part 121 Airplane Operations - All Airports" and "IFR 
Lower Than Standard Takeoff Minima, 14CFR Part 121 
Airplane Operations - All Airports" respectively. 

Ops Spec CO 56 

 

 

Ops Spec C078 

 

Landing (AC 120-29A & AC 120-28D) 

 

Approach and Landing Concepts and Objectives (AC 120-29A) 

 

ABC Airlines, Inc. is currently a Category I operator. By this 
application and approval process, ABC Airlines, Inc. is seeking 
authorization for Category II approaches to a Decision Height 
(DH) of not less than 100 feet with a Runway Visual Range 
(RVR) of not less than 1200 feet. 

AC120-29A, 

Par. 4.3.1, 

pages 4-5 

 

AC 120-28D, Section 
10.9, pages 79-80. 

AC 120-28D, Section 
10.12, page 81. 
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Example 4. Compliance statement:  Format  (Maintenance) 

 

SECTION 9. Continuing Airworthiness/Maintenance (Avionics) 

Advisory Circular Reference Source Document FAA Comments 

 

(15) Land Verify Test is required every 30 days to 
remain in CAT llla operational status 

 

LLMCMP, page 5, Par. 
E.1.b.3 

 

LLMCMP, pages 10-11, 
Par.F.1.b 

 

9.3 Initial and Recurrent Maintenance Training (AC 
120-29A) 

  

(a) ABC's CAT ll/llla Personnel Maintenance Training 
program defines the LLMCMP policies and procedures 
for low visibility and lower landing minima operations. 
Personnel qualifications, syllabi, and recurrent training 
are outlined in the Maintenance Training Manual. 

LLMCMP, page 9-10, 
Par. E.1.j 

 

TSAA Maintenance 
Training Manual, Section 
6-02,  
page 22 

TSAA maintenance 
Training Manual, Section 
7-02,  
page 37 

 

 

NOTE: A Detailed Explanation Of Evaluating Maintenance And Inspection 
Programs For Low Approach Landing Minima Is Found In Appendix 4 Of 
This Document. 
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1.  Introduction. 

  
A. Purpose. The purpose of the Operator Use Suitability Demonstration (OUSD) is to 
demonstrate and validate the reliability and performance of lower minimum programs (LMP) in 
line operations consistent with the operational concepts specified in AC 120-29A and AC-28D as 
applicable.  Demonstration requirements are established considering any applicable FAA FSB 
criteria, applicability of previous operator service experience, experience with a specific aircraft 
type by other operators, experience of crews of that operator and other such factors.  The 
demonstration period is six months long for each phase (CAT II and CAT III) to permit the FAA 
to evaluate the ability of the operator to maintain and operate its proposed LMP system.  During 
the demonstration period at least 10 percent of the required number of landings should be 
observed by an appropriately qualified FAA Operations Inspector. For this purpose, an 
appropriately qualified Operations Inspector is: 

• For small piston and turboprop airplanes, or helicopters, qualified in the appropriate category and 
class 

• For large helicopters, qualified in a helicopter over 12,500 pounds 
• For large piston or turboprop airplanes, qualified in an airplane over 12,500 pounds 
• For small turbojets, qualified in the appropriate category and class 
• For large turbojets, qualified in a turbojet airplane over 12,500 pounds. 

 

B. Category II Demonstrations. For CAT II, at least 100 landings should be accomplished, at 
least a 95 percent success rate, in line operations using the CAT II or CAT III system installed in 
each aircraft type, unless fewer approaches are determined to be appropriate by the CHDO. 
Examples of situations where fewer approaches than 100 may be authorized by the CHDO 
include credit for an operator also experienced in CAT II or III operations, addition of a different 
or new aircraft type for an operator when that aircraft type already has successful Category II or 
III experience with a similar operator, or where the CHDO has consulted with the Regional 
AWOPM and that person has determined that fewer approaches may apply (e.g., certain long 
range aircraft using CAT III procedures and training, but with interim limitations to use CAT II 
minima). The demonstration period should not be less than 6 months for operators seeking CAT 
II authorization. Experienced Category II operators may operate new or upgraded aircraft 
types/systems, or derivative types, using reduced length demonstration periods (e.g., less than 6 
months/100 landings) when concurrence is received by the POI from the Regional AWOPM. 

C. Category III Demonstrations.  For CAT III, at least 100  successful landings should be 
accomplished in line operations using the low visibility landing system installed in each aircraft 
type applicable to the CAT III authorization. Demonstrations may be conducted in line 
operations, during training flights, or during aircraft type or route proving runs. The 
demonstration period should run for six months.  Therefore, if an operator seeks CAT II initially 
and then CAT III subsequently, the total demonstration period will be 12 months.  
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D. Combined Programs.  CAT II and CAT III programs may be initiated simultaneously for new 
operators or for existing operators currently approved for CAT I. Appropriate provisions of both AC 120-
29, as amended, and AC 120-28D are used. Operational Suitability Demonstration programs may be 
simultaneously conducted as long as procedures and systems applicable to both CAT II and CAT III 
minima are assessed (e.g., use of CAT II DH vs. CAT III AH). The total demonstration period in this case 
should be no less than six months for the operator to gain CAT II and CAT III authorization. 

E. If an excessive number of failures (e.g., unsatisfactory landings, system disconnects) occur during the 
landing demonstration program, a determination should be made for the need for additional demonstration 
landings, or for consideration of other remedial action (e.g., procedures adjustment, wind constraints, or 
system modifications). 

F. During the period following the issuance of new or revised operations specifications for CAT III 
(typically 6 months), the operator must successfully complete a suitable operations demonstration and 
data collection program in "line service" for each type aircraft, as the final Part of the approval process. 

 

2. A Sample OUSD PLAN.  What follows is an example of an OUSD plan that is acceptable to the FAA: 

 

A. General 

 This Operator Use Suitability Demonstration (OUSD) Plan contains direction, and guidance to be 
utilized by ABC Airlines, Inc personnel responsible for conducting and managing demonstration ILS 
coupled approach and automatic landings required for FAA issuance of Operations Specification C059, 
Category II Instrument Approach and Landing Operations. It shall also provide applicable guidance and 
direction for required follow-on demonstration landings to be required for FAA issuance of OpSpec 
C060, Category III Instrument Approach and Landing Operations. 

(1). Responsibility and Authority. The Director of Operations is responsible for implementation of all 
operational procedures required by this OUSD plan. The Director of Maintenance is responsible for 
implementation of all maintenance procedures required by this OUSD plan. They are jointly responsible 
for providing routine and regular updates and feedback to ABC’s POI, PMI, and PAI. 
Operational/Airworthiness Demonstrations,  "Aircraft System Suitability" and "Operational Use 
Suitability" demonstrations must be completed as described in AC 120-29A: Criteria for Approving 
Category I and Category II Landing Minima for Approach, para 10.5.1 and 10.5.2, unless otherwise 
specified by the CHDO. AC 120-28D:  Criteria for Approval of Category III Weather Minima for 
Takeoff, Landing and Rollout, specifies similar OUSD requirements for Category III approval. Once ABC 
is approved for Category II operations this plan will be updated with the appropriate Category III OUSD 
requirements. The purpose of these operational demonstrations is to determine or validate the use and 
effectiveness of the applicable aircraft flight guidance systems, training, flightcrew procedures, 
maintenance program, and manuals applicable to the program being approved. ABC’s B-737-800 FAA-
approved AFM references both ACs as the criteria used as the basis for both Category II and Category III 
airworthiness demonstrations, therefore our B-737-800 fleet is already considered to meet the provisions 
of 10.5.1. This OUSD Plan is designed to address provisions of 10.5.2., requiring verification of 
operational use suitability for initial Category II approval.  

Page 184 



12/12/06 N 8000.340 
 Appendix 2 

FIGURE 2.7.8. (Continued) 

 (2).  Requirements.  For Category II authorization, at least one hundred (100) successful landings will 
be accomplished in line operations using the autoland system.  

It is a good practice to conduct at least one approach using the autoland system to each runway intended 
for Category II operations in weather better than that requiring use of Category II minima.  Such 
demonstrations may be conducted in line operations, or during training or ferry flights. In any case every 
demonstration autoland must be conducted in weather equal to or greater than ABC’s current CAT I 
operating minima; 200 ft DA, RVR 1800. 

(a.) If an excessive number of failures (e.g., unsatisfactory landings, system disconnects) occur 
during the landing demonstration program, a determination will be made for the need for additional 
demonstration landings, or for consideration of other remedial action (e.g., procedures adjustment, wind 
constraints, system modifications).  

  (b.) The system must demonstrate reliability and performance in line operations 
consistent with the operational concepts specified in and required by OpSpec paragraph C059.  

  (c.) Landing demonstrations will generally be accomplished on U.S. facilities or 
international facilities acceptable to the FAA. International facilities acceptable to the FAA are 
published at the AFS-410 web site: 

http://www.FAA.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs410/

  (d).  At ABC’s discretion, demonstrations may be made on other runways and facilities if 
sufficient information is collected to determine the cause of any unsatisfactory performance (e.g., 
critical area was not protected). No more than 50 percent of the demonstrations may be made on 
such facilities. 

  (e). U.S. Facilities Approved for Category II and Category III Operations (For 
Information Purposes Only). These U.S. ILS facilities are APPROVED for operators 
conducting CAT II or CAT III operations. The lowest CAT II minima is 1200 or 1000 
RVR and the lowest CAT III minima is 600 RVR except where noted in this list and in 
the operators’ Operations Specifications (OpSpec) or Letter of Authorization (LOA). All 
facilities have published 14 CFR Part 97 CAT II or CAT III instrument approach 
procedures.  
  (f). Foreign Facilities Approved for Category II and Category III Operations (For 
Information Purposes Only/Requires prior AFS-400 approval). These foreign ILS facilities, 
listed by country, are APPROVED for U.S. air carriers to conduct CAT II and/or CAT III 
operations, where indicated. Facility locations are determined according to the city and country 
of their physical location. Additional facilities may be approved by AFS-400 as provided in 
Order 8260.31, current edition.  

NOTE 1: Every demonstration autoland must be conducted in weather equal to or 
greater than ABC’s current CAT I operating minima; 200 ft DH, RVR 1800. 

NOTE 2: For takeoff or landing operations less than 1200 RVR, air carriers must have 
low visibility training in accordance with AC 120-57 – Surface Movement Guidance and 
Control System (SMGCS), current edition. 
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3. Documentation. 
 
  (a). Tracking Autoland Approaches. ABC monitors aircraft maintenance performance 
trends through the Continuous Analysis and Surveillance Program (CASP). CASP is designed to 
assist in detection and correction of recurring problems in the B-737-800 fleet. CASP action is 
predicated on the Inbound Boeing ATA codes entered in the logbook. Should any ATA code be 
entered in the logbook three times or more in any 20-day period, the item will be flagged and 
analyzed for systemic corrective action by the Engineering department. Therefore it is extremely 
important for crewmembers to enter the correct ATA code when making logbook entries, 
particularly when related to the aircraft Autoflight system and Autoland performance. Flight 
crews will use form ABC OUSD-1 (sample below) to record all unsatisfactory Autoland 
approaches. A logbook entry is also required for any unsatisfactory Autoland. Forms ABC 
OUSD-1 will be left with the aircraft logbook for scanning into the maintenance tracking system 
(retained for one year). This information will also be retrieved by the CASP and published 
monthly in the Fleet Maintenance CASP Report. All Autoflight system history is also available 
in the maintenance tracking system  by the applicable ATA chapter.  

The crew is responsible to notify dispatch of all Autolands by ACARS message at the end of each 
flight. Dispatch will ensure that Maintenance Control is notified of all Autolands in a timely 
manner so that appropriate record-keeping and maintenance action can be taken.  

(b). Autoland Messages. Autoland messages are accessed through ACARS page 2 of the FLT 
SUMMARY page, AUTOMATIC APPROACH as follows: 

FLIGHT SUMMARY page 2 : AUTOMATIC APPROACH 

(1) Enter required information as follows:  

1. Select YES;  

2. Enter RUNWAY used;  

3. Enter reported RVR visibility in feet 

4. Enter SAT or UNSAT as appropriate for the Autoland;  

5. Enter DISC ALT disconnect altitude in feet or enter 0 (zero) for full Autoland;  

6. SEND when all required fields are filled. 

(2) Reporting Requirements. Upon receipt of an ACARS, FLIGHT SUMMARY, AUTOMATIC 
APPROACH message in dispatch, Maintenance Control will enter all data on a Category II OUSD 
tracking spreadsheet and forward the message to the following management personnel:  

1. Director of Operations, Captain Boe Sharp 

2. Director of Maintenance, Ken Johnson  
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(c). Maintenance Control.  During each Morning Meeting for the duration of this OUSD, 
Maintenance Control will brief all attendees as to the current status of OUSD landings including the 
following statistics:  

1. Autolands attempted: previous 24 hours; 

2. Satisfactory autolands previous 24 hours;  

3. Unsatisfactory autolands with preliminary reasons;  

4. Total satisfactory autolands to date;  

5. Total unsatisfactory autolands to date;  

6. FAA feedback if any.  

(1) Should there be any unsatisfactory autolands reported, the Director of Maintenance and the Director of 
Operations are jointly responsible to determine whether maintenance factors, operational factors, or some 
combination thereof are responsible for the unsatisfactory autoland and to develop appropriate remedial 
procedures. 

(2) Additionally, Maintenance Control is responsible for maintaining a current and inspectable OUSD file 
of all relevant email messages and B-737-800 Autoland Discrepancy Forms. This file may be maintained 
in electronic format  or by the maintenance tracking system with scanned B-737-800 Autoland 
Discrepancy Forms. 

(d). Form ABC OUSD-1– B-737-800 Autoland Discrepancy Form.   Flight crews will use form 
ABC OUSD-1 to record all unsatisfactory Autoland approaches. An unsuccessful autoland is defined as 
follows:  

1. Aircraft fails to maintain runway track satisfactorily;  

2. Drift rate is excessive;  

3. Aircraft does not touch down within the touchdown zone;  

4. Auto Flight system does not maintain the aircraft within required performance parameters when within 
the Decision Region;  

5. Any other performance abnormality, e.g., early Auto Flight disconnect, failure to ALIGN, failure to 
FLARE, failure to RETARD autothrottles, or failure to ROLLOUT properly.  

(1) A logbook entry is required for any unsatisfactory Autoland. Forms ABC OUSD-1– B-737-800 will 
be left with the aircraft logbook for scanning into the maintenance tracking system (retained for one year). 
This information will also be retrieved by the CASP and published monthly in the Fleet Maintenance 
CASP Report.  

(2) All Auto flight system history is also available in the maintenance tracking system by the applicable 
ATA chapter. The crew is responsible to notify dispatch of all Autolands by ACARS message at the end 
of each flight.  
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 (3) Figure 1. below constitutes Form ABC OUSD-1– B-737-800 Autoland Discrepancy Form.  

Figure 1 

SAMPLE Autoland Discrepancy Form: 

ABC OUSD-1– B-737-800 Autoland Discrepancy Form. 

This form will be completed whenever an approach is attempted using the airborne low approach system, regardless 
of whether the approach is abandoned or concluded successfully.  

CAT II/IIIA APPROACH EVALUATION 
CAT II ο CAT IIIa ο  Autoland Yes ο No ο  
Pilot-in-Command (PIC) ________________________  
Second-in-Command (SIC) ______________________ 
Date _________ Registration No. _________________________ Airport ID_____ Rwy____________ Wx 
__________ Wind ________________  
APPROACH EVALUATION:  
Was the approach successful? Yes ______ No _____ 
Flight control guidance system used:  
Auto-coupler ________  
Flight director _______  
Airspeed at middle marker ± at ______ 100' ± _______ from programmed speed?  
If unable to initiate ______ or complete _______ approach (indicate which), indicate the cause:  
Airborne equipment _______ Identify and describe nature of 
deficiency.____________________________________________________________________________________
_____________________________________________________________________________________________
________________________________________________Ground equipment _______ Identify and describe nature 
of 
deficiency.____________________________________________________________________________________
_____________________________________________________________________________________________
________________________________________________  
ATC ________________________________________________________________________ .  
Other _______ State reason:  

------See Criteria on rear of this form----- 
 

 

Page 188 



12/12/06 N 8000.340 
 Appendix 2 

FIGURE 2.7.8. (Continued) 

 
 

__________________________________________________________________ 
ABC OUSD-1– B-737-800 Autoland Discrepancy Form 

(Rear) 

AUTOLAND CRITERIA 

 

An unsuccessful autoland is defined as follows:  

1. Aircraft fails to maintain runway track within +/- 22 feet of centerline; 

2. Drift rate exceeds 2 feet per second; 

3. Aircraft does not touch down within the touchdown zone;  

4. Auto Flight system does not maintain the aircraft within required performance parameters when within 
the Decision Region; 

5. Any other performance abnormality, e.g., early Auto Flight disconnect, failure to ALIGN, failure to 
FLARE, failure to RETARD autothrottles, or failure to ROLLOUT properly.  

A logbook entry is required for any unsatisfactory Autoland. 

 

 

(e). Data Collection Requirements and Miscellaneous Considerations. Form ABC OUSD-1– B-
737-800 Autoland Discrepancy Form was developed to allow the flightcrew to record unsatisfactory 
approach and landing performance. The resulting data and a summary of the demonstration data will be 
made available to the FSDO for evaluation. The data provided by ABC OUSD-1– B-737-800 forms 
include the following information:  

(1). Information regarding the inability to initiate an approach or identify deficiencies related to airborne 
equipment.  

(2). Information regarding abandoned approaches, stating the reasons the approach was abandoned and 
the altitude above the runway at which the approach was discontinued or the automatic landing system 
was disengaged. 

(3). Information regarding any system abnormalities, which required manual intervention by the pilot to 
ensure a safe touchdown or touchdown and rollout, as appropriate  
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 (4). Data Analysis. Unsatisfactory approaches using facilities approved for Category II or Category III 
where landing system signal protection was provided should be fully documented. The following factors 
should be considered:  

(a). ATC Factors. ATC factors that result in unsuccessful approaches should be reported. 
Examples include situations in which a flight is vectored too close to the final approach fix/point for 
adequate localizer and glide slope capture, lack of protection of ILS critical areas, or ATC requests for the 
flight to discontinue the approach. 

(b). Faulty NAVAID Signals. NAVAID (e.g., ILS localizer) irregularities, such as those caused 
by other aircraft taxiing, over-flying the NAVAID (antenna), or where a pattern of such faulty 
performance can be established should be reported.  

(c). Other Factors. Any other specific factors affecting the success of Category II operations that 
are clearly discernible to the flightcrew should be reported. An evaluation of reports discussed above will 
be made to determine system suitability for authorization for Category II operations.  

(5). Use of Autoland at U.S. Type I Facilities or Equivalent. For Category I, Autoland may typically be 
used at runways with facilities other than those with published Category II or III Instrument approach 
procedures. This is to aid pilots in achieving stabilized approaches and reliable touchdown performance to 
improve landing safety in adverse weather; for Category II or III training; to exercise the airborne system 
to ensure suitable performance; for maintenance checks; or for other such reasons. Use of this capability 
may be particularly important for: pilot workload relief in stressful conditions of fatigue after long 
international flights; night approaches; cross winds or turbulence; when there may be other aircraft non-
normal conditions being addressed; or to aid safe landing performance in otherwise adverse weather, 
restricted visibility, or with cluttered runways. This is true even though reported visibility may be well 
above minima (e.g., heavy rain distorting view out the windshield, snow covered runways where 
markings are not easily visible). 

(6). The following precautions must be observed when conducting autolands:  

(a). The runway and associated instrument procedure should have no outstanding NOTAMs or 
other applicable "Notes" concerning the procedure precluding the use of the autoland system (e.g., it 
should not have notes such as "Localizer unusable inside the threshold," or "Glide Slope unusable below 
xxx ft.");  

(b). Suitable ILS "Critical Area protection" (or equivalent) should be requested from ATC, if 
applicable. Similar to precautions for a Category II or III procedure, the crew should remain alert to detect 
any evidence of unsuitable system performance, whether or not critical protection is being provided;  

(c). The published ILS glide slope threshold crossing height (or equivalent) should be at least 
equal to or greater than 47 feet; and  

(d). The particular runway or procedure should not be precluded for "Autoland operations" by the 
operator due to known performance anomalies (e.g., not on a list of runways ineligible for or precluded 
from autoland operations as determined by ABC). 
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 (7). Eligible Airports and Runways. For Category II, an assessment of eligible airports, runways, and 
aircraft systems must be made in Order to list appropriate runways on OpSpecs. For Category II, runways 
authorized for particular aircraft IAW existing operations listed on the AFS-400 Category II status 
checklist may be directly incorporated in OpSpecs, or incorporated by reference if published Part 97 
SIAPS are available. Aircraft type/runway combinations not shown should be verified by aircraft system 
use in line operations at Category I or better minima, prior to authorization for Category II. 
Airports/aircraft types restricted due to special conditions (e.g., irregular underlying terrain) must be 
evaluated prior to OpSpec authorization. A status checklist for facilities that have special Category I and 
II provisions and published Category II or III procedures, FAA Category II/ III Status List, is available at 
the AFS-410 web site at the following address:  

http://www.FAA.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs410/

 Irregular Pre-Threshold Terrain and Other Restricted Runways. Airports/runways with irregular 
prethreshold terrain, or runways restricted due to NAVAID or facility characteristics (see FAA Category 
II/Category III Status Checklist) may require special evaluation, or limitations. Should ABC intend to use 
Category II or autoland procedures at these specified runways, prior coordination and approval is 
required. 

(8).  Restricted U.S. Facilities Approved for Category III Operations. (Requires prior AFS-400 approval) 
These U.S. ILS facilities are APPROVED ONLY for certain aircraft to conduct CAT III operations. The 
characteristics of the pre-threshold terrain at these facilities may cause abnormal performance in flight 
control systems. Additional analysis or flight demonstrations are required for each aircraft type prior to 
approval of CAT III minima. Publication of a 14 CFR PART 97 standard instrument approach procedure 
or additional air carriers and their aircraft may be approved by AFS-400 as provided in AC 120-28, 
appendix 8, current edition. Approved aircraft are equipped with either autoland or HGS equipment. 

NOTE: Every demonstration autoland must be conducted in weather equal to or greater than 
ABC’s current CAT I operating minima; 200 ft DA, RVR 1800.  
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1.  For the "OUSD" Phase:  Validation of CAT II/III Maintenance Programs. 
 

A.  General.  The OUSD phase consists of two sub phases: 

 (1)  The first sub phase is referred to as the "OUSD landing phase." During this period the 
operator conducts the number of landings (normally 100) using the CAT II or CAT III systems approved 
in the previously submitted OUSD plan.  The weather minima used by the operator is prescribed as one 
"step" higher than the CAT II/III authorization being applied for.  In other words a CAT II applicant must 
conduct 100 landings in CAT I (or better) weather conditions.  A CAT III applicant must conduct 100 
landings in CAT II or better weather. A success rate of 90 percent is required. 

 (2) The first sub phase is completed after a success rate of 90 percent has been  achieved during 
the “OUSD landing phase.”  The  second phase, the "OUSD Demonstration" phase, begins after 
completion of the first sub phase when the POI issues the appropriate OpSpecs/Mspecs/LOA with the 
appropriate restricted lower minima and any other required restrictions. After successful completion of 
the OUSD demonstration sub-phase unrestricted minima are issued by the POI. 

 The second sub-phase, referred to as the "OUSD Demonstration" phase commences from the date of the 
first OUSD landing concurrently for a period of 6 months.  To initiate this phase, the POI/Program 
Manager issues the appropriate OpSpecs/Mspecs/LOA with the appropriate lower minima and any other 
required restrictions. After successful completion of the OUSD demonstration sub phase unrestricted 
minima are issued by the POI with concurrence from the Regional AWOPM. 

B. Achieving Lower Minima. Special design requirements and special maintenance programs are 
necessary to achieve the airborne system reliability required for the conduct of CAT II/III operations. The 
special maintenance programs necessary for CAT II/III operations are extensive and expensive and are 
usually the largest factors affecting an operator's decision of whether to conduct these operations.  

 (1) When an operator/program manager requests authorization to conduct operations with aircraft 
equipped with standard CAT II equipment, and that operator is new to CAT II operations, CAT II 
operations are usually restricted (for at least 6 months) to higher-than-standard operating minima (DH 100 
and RVR 1600). These are the minima issued after successful completion of the “OUSD landing phase” 
outlined above. This restriction must remain in place until the operator has successfully validated its 
maintenance program (the “OUSD Demonstration” phase outlined above) in accordance with AC 120-29 
(as amended) and the lower landing minima (LLM) maintenance program outlined in this Section. 
However, if an aircraft has a type design approval for CAT III operations, it may be possible for the 
operator to be initially authorized for standard CAT II minima (DH 100 and RVR 1200) with those 
aircraft if certain equipment restrictions and operating procedures are specified in the operator/program 
manager’s OpSpecs/Mspecs/LOA.  
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 (2) If the operator requests to eliminate the 6 months restriction (DH 100 and RVR 1600) based on 
operational credit for the use of CAT III systems to conduct CAT II operations, the operator 
OpSpecs/Mspecs/LOA must include a limitation that specifies all CAT II operations using DH 100 and 
RVR 1200 for U.S. ILS Type II facilities and DH 100 and RVR 1000 at foreign airports and U.S. ILS 
Type III facilities must be conducted with the airborne equipment operating to CAT III standards. This 
limitation should read “fail passive autoland only,” or “fail passive/fail operational autoland only,” as 
appropriate, for aircraft equipped with CAT III automatic landing systems, or “fail passive HGS only” for 
aircraft equipped with CAT III HGSs. For DH 100 and RVR 1200 operations, these restrictions must 
remain in the operator OpSpecs/Mspecs/LOA until the CAT II maintenance program for that aircraft is 
successfully validated.  These restrictions must remain in the OpSpecs/Mspecs/LOA for DH 100 and 
RVR 1000 operations at foreign airports and U.S. ILS Type III facilities, even after the maintenance 
program is validated. 

 (3) When the operator has successfully validated its maintenance program, the restriction that 
requires the airborne equipment to be operated to CAT III standards can be removed by amending the 
operator/program manager’s OpSpecs/Mspecs/LOA to authorize the use of DH 100/RVR 1200 minima 
with standard CAT II equipment (e.g., “single channel” autopilot, or manually flown (HGS) operations).  
The CAT III equipment would still be required to conduct any operations with operating minima of DH 
100 and RVR 1000 for CAT II operations at foreign airports and U.S. ILS Type III facilities. In standard 
CAT II operations, the objective of the requirement for an operator/program manager to validate the CAT 
II maintenance program for at least 6 months with minima restricted to DH 100 and RVR 1600 is to 
ensure that the required level of airborne equipment reliability is achieved. This is to ensure that frequent 
malfunctions will not occur in standard CAT II operations (DH 100 and RVR 1200). The design features 
of CAT III airborne equipment significantly reduce the potential for failures that could adversely affect 
standard CAT II operations. As a result, validation of the CAT II maintenance program before conducting 
operations to DH 100/RVR 1200 is not necessary if these operations are conducted under a restriction that 
requires the airborne equipment to operate to CAT III standards (e.g., fail passive or fail operational 
automatic landing). This permits the operator/program manager to conduct operations with standard CAT 
II minima during the 6-month period used to validate its maintenance program. 

C.  Authorizing DH 100 and RVR 1000 for Certain CAT II Operations. CAT II operations with DH of 
100 feet and RVR 1000 can only be authorized at specific foreign airports and at U.S. ILS Type III 
facilities.  These operations can only be authorized when conducting an autoland approach or using an 
HGS to touchdown. The limitation in the OpSpecs/Mspecs/LOA should read “fail passive autoland only,” 
or “fail passive/fail operational autoland only,” as appropriate, for aircraft equipped with CAT III 
automatic landing systems, or “fail passive HGS only” for aircraft equipped with CAT III HGSs. 

D.  New Category II Operators. 

New Operators should follow the demonstration period provisions (normally 6 months) in the approved 
OUSD plan. Additionally, typical acceptable minima step down provisions approvable by FAA are as 
follows: 

(1) Starting from Category I to Category II: First DH 100/RVR1600, then DH 100 and RVR 1200 (AC 
120-29A, Section 10.9, Page 132) 
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E.  Experienced  Operators Seeking Category II/III Authorization. 

(1) The the 6-month initial higher than standard CAT II minima described above, and in AC 120-
29, Criteria for Approving Category I and Category II Landing Minima for FAR 121 Operators 
applies to domestic airport  CAT II operations by U.S. air carriers and foreign operators, and 
foreign airport CAT II operations by U.S. air carriers. 
 
(2)  Higher than standard CAT II minima were established as a validation of the operator's CAT 
II maintenance program. Experience has indicated that the validity of approved  CAT II 
maintenance programs is high, particularly with established operators and applying higher than 
standard minima for 6months to experienced CAT II operators is not warranted in all cases.  
 
(3)  Aviation safety inspectors (ASIs) issuing OpSpecs authorizing CAT II operations to U.S. air 
carriers, shall continue to use the guidance provided in this section and AC 120-29.  However, 
the 6month initial higher than standard minima validation period described  in this chapter and in 
AC 120-29, paragraph 14, may be reduced for experienced operators. DH 100/RVR 1600 shall 
be applied as the initial minima for new operators.  
 
(4)  Experienced operators are those having current OpSpecs or Mspecs for a minimum of 3 
years or foreign authority approval from an ICAO member State, authorizing use of lowest 
applicable or intended CAT II minima. 
 
Examples of typical minima step down approvals for new operators  
follow: 
 
Starting from CAT I  For CAT II - First DH-100/RVR-1600, then  
     RVR-1200 
   
Starting from CAT I  For CAT IIIa - First DH 100/RVR-1200,   
     then RVR-700 
   
 
Starting from CAT I  For CAT IIIb - First RVR-1000, then   
     RVR-600 or 300 as applicable. 
 
 NOTE:  Each runway procedure used must be successfully demonstrated by a line service 
or an evaluation landing using the CAT III system and procedures, in CAT II or better 
conditions, for each CAT III aircraft/system type (e.g., B-777, A-330, etc.)  In addition, the 
operator must address special airports/runways as noted in the CAT II/CAT III status 
checklist. 
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 (5)  ASI’s issuing OpSpecs authorizing 14 CFR Part 129 foreign operators to conduct CAT II 
operations in the United States, shall continue to use the guidance provided in this Chapter and 
AC 120-29 with the exception of the 6-month initial higher than standard minima validation 
period. However, in no case shall the minima authorized in OpSpecs paragraphs C059 be lower 
than those authorized by the foreign operators civil aviation authority. 
 
F.  New Category III Operators. New operators should follow demonstration period (6 month) provisions 
provided for in the approved OUSD. Additionally, typical acceptable minima step down provisions 
approvable by FAA are as follows: 

(1) Starting from Category I 

Fail - Passive Landing System 100 ft. DH/RVR1000 then 50 ft. DH/RVR600 

Fail - Operational Landing System 100 ft. DH/RVR1000 then RVR600, then RVR300 

(2) Starting from Category II: 

Fail - Passive Landing System 50 ft. DH/RVR600 

Fail - Operational Landing System RVR600 then RVR300 (AC 120-28D, Section 10.9, Page 77) 

G.  Experienced Category II Operators Seeking Category III Authorization.  Operators with previous 
Category II experience may warrant a reduction in the OUSD requirements based on their previous 
experience.  All  approach/autolands should be conducted using the operator’s approved CAT III 
procedures.  

If the operator is seeking CAT III approval on the same make/model aircraft it was previously authorized 
CAT II approval, the OUSD should require a minimum of 50 approach/autolands (OUSD landing sub-
phase) at CAT II or better minima.  Then the CAT III minima are issued as follows: 

Fail – Passive Landing System 50 ft. DH/RVR600 

Fail – Operational Landing System RVR300  

Note:  The operator is still required to report their CAT III approach/landing information (“OUSD 
Demonstration” sub-phase) for a 6 month period commencing with the first CAT III 
approach/autoland. 

If the operator is seeking CAT III approval on a different make/model series aircraft than it was 
previously authorized  CAT II approval, the OUSD should require a minimum of 50 approach/autolands 
(OUSD Landing sub-phase) at CAT I or better minima.  Then the CAT II minima are issued as follows:  

Fail - Passive Landing System 100 ft. DH/RVR1200  

Fail - Operational Landing System 100 ft. DH/RVR1000  
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Following successful completion of  the “OUSD Demonstration” sub-phase, which commences for a 6 
month period  with the first CAT III approach/autoland, the Operator is issued the CAT III minima as 
follows: 

Fail – Passive Landing System 50 ft. DH/RVR600 

Fail – Operational Landing System RVR300  

NOTE:  The Operator is still required to report their CAT III approach/landing information 
(“OUSD Demonstration” sub-phase) for an additional 6 month period (for a total of 12 months) 
commencing with the first CAT III approach/autoland. 

2. After the “OUSD” Phase: 

A.  Approval of Landing Minima. When the data from the operational demonstration has been analyzed 
and found acceptable, an applicant may be authorized the lowest requested minima consistent with this 
Order and applicable OpSpecs/MSpecs/LOA. Several examples are provided below: 

(1) For Category III, fail passive operations where the operator was initially authorized RVR1000 
to begin a demonstration program, following successful demonstration that operator may be 
authorized to operate to minima of RVR600. 

(2) For Category III fail operational operations, where the operator was initially authorized 
RVR1000 to begin a demonstration program, following successful demonstration that operator 
may be authorized to operate to minima of RVR600 or RVR300 as applicable. 

(3) If the Category III rollout control system has been shown to meet the appropriate provisions 
of Appendix 3 of AC-120-28D, and the airborne and ground systems including applicable ILS, 
GLS or MLS, Surface Movement Guidance and Control (SMGCS), and weather reporting (e.g., 
RVR) are each suitable, then operational approvals for operations below RVR300 may be 
authorized. Such authorizations are considered only for specific facilities on a case-by-case basis. 

B. Ops Specs/MSpecs/LOAs 

(1) All standard CAT II/III operations are restricted to airports and runways that meet the special 
safety requirements necessary for CAT II/III operations. Within the United States, all approved 
CAT II/III airport and runway operations are conducted in accordance with approved CAT II/III 
IAPs published in Part 97. U.S. CAT II/III operations shall only be conducted in accordance with 
an approved Part 97, CAT II/III IAP. In foreign countries, CAT II/III operations conducted by 
U.S. operators/program managers are restricted to those runways approved in accordance with 
Order 8400.8 (CAT II/III status list). Even though a particular runway is approved for CAT II/III 
operations, an operator/program manager cannot be authorized to conduct CAT II/II operations 
at that location until that particular CAT II/III operation is authorized in the operator/program 
manager’s OpSpecs/Mspecs/LOAs. 
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 (2) OpSpecs/MSpecs authorizations are issued in accordance with the guidance, direction and procedures 
found in FAA Order 8400.10, Volume 3, Section 5: Part C Operations Specifications-Airplane Terminal 
Instrument Procedures and Airport Authorizations and Limitations. LOAs are issued in accordance with 
the guidance, direction and procedures found in FAA Order 8700.1, Volume 2, Section 59. Upon final 
issuance of Ops Specs/MSpecs the AWOPM shall notify AFS-410 so the operator my be placed on the 
AFS-410 wed site, entitled: “U.S. Air Carriers Approved for Category II and Category III 
Operations,” located at: 

http://www.FAA.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs410/
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SECTION 1. BACKGROUND 

1. PROGRAM TRACKING AND REPORTING SUBSYSTEM (PTRS) ACTIVITY CODES. 

A. Maintenance: 3435 

B. Avionics: 5435 

2. OBJECTIVE. This Appendix provides guidance for evaluating applications for lower approach and 
landing minima in respect to the appropriate support program. 

3. GENERAL. 

A. Responsibilities. 

(1) The Avionics aviation safety inspector’s (ASI) primary responsibility is to provide technical support to 
the Operations ASI and the applicant. The responsibility for monitoring all applicants during the 
evaluation period should be coordinated between the Avionics and Operations ASIs, to include: 

Approvals 
In-flight evaluation observations 
Surveillance. 

 
(2) The applicant is responsible for obtaining and submitting all documents that establish the eligibility of its 

aircraft, such as: 

The required maintenance/inspection program necessary for continued eligibility The applicant’s 
Minimum Equipment List (MEL), with the limitations for Category I operations, if applicable 

An acceptable means for maintaining the reliability of the flight guidance control and associated 
systems. 
B.Qualifications for Low Approach Landing Minima. Low approach and landing minima are issued to 
qualified operators operating under Title 14 of the Code of Federal Regulations (14 CFR) Part 91, 121, 
125, 129, or 135. While the operating rules for each of these authorizations may vary significantly, the 
approval guidelines do not. Approval for low or minimum approaches in all categories will require 
regulatory compliance in the following three major areas: 

• Airborne equipment and systems 
• Flightcrew and maintenance personnel qualifications 
• Lowered minimum procedures, including a maintenance/inspection program. 
C. Deviations. Deviations will not be made without coordination between the Avionics and Operations ASIs. 

All requests for deviations must be forwarded to the Regional Flight Standards Division All Weather 
Operations Program Manager (AWOPM) by the Principal Inspector. The applicant will be advised not to 
proceed in operating under its lower minimum proposal until the deviation request is resolved. 

4. CAT I OPERATIONS. The Avionics ASI’s responsibilities for CAT I authorizations are to evaluate the 
flight director and/or autopilot systems.  The principal operations inspector (POI) is responsible for 
determining the overall suitability of an operator’s CAT I capabilities. 
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5. CATEGORY II EQUIPMENT APPROVAL UNDER PARTS 91 AND/OR 135 (9 OR LESS). 

A. Lower Approach Minimum Approval. An application for lower approach minimum authority will 
specify the basis for the aircraft approval to conduct lower minimum approaches. This authority will 
be based on: 

• Type certification and the Airplane/Rotorcraft Flight Manual 
• Supplemental type certification 
• Operational evaluation (OUSD) 
• Any acceptable combination of the above.  

 
B. Requirements for Category II Approval. 
 

(1) Requirements for Category II approval for general aviation operators have been established in 
Part 91, §§ 91.189, 91.191, 91.193, 91.205, and appendix A (see the note below). These sections 
specify: 
• Required instruments and items of equipment 
• Methods of approval 
• Evaluation program conduct 
• Calibration standards 
• Maintenance/inspection programs. 

 

NOTE: Part 91, appendix A is not referenced in the appropriate sections of §§ 91.189, 91.191, and 
91.193. This has created some doubt on whether or not the provisions of appendix A are binding for 
Category II/III operations.  Appendix A is mentioned in § 91.205(f)(2); however, that provision applies 
only to the required equipment. Without specific reference in the regulations to maintenance provisions 
in appendix A, there is no regulatory requirement to use appendix A.  

(2) AC 91-16, Category II Operations—General Aviation Airplanes, as amended, is available to assist 
operators in developing and obtaining approval of CAT II equipment installations and 
maintenance/inspection programs. 

 C.  Operational Evaluation Programs. Engineering coordination should be requested when necessary, 
particularly for those aircraft in which the functions and limitations of the automated systems are 
significant factors for safe operation.   

 D.  Flight Director Systems. Avionics ASIs will be aware that single flight director systems with dual 
displays in which the second display repeats only the Instrument Landing System (ILS) information on 
the pilot’s display will not meet the requirements for two ILS receiving systems. 

 E.  Optional Avionics Equipment. Optional avionics equipment installed by the operator will either be 
approved in the field or referred to the Aircraft Certification Office (ACO) for an engineering evaluation. 
The evaluation can assist in determining if flight testing is required, what limitations may apply, and 
whether or not the installation may require a Supplemental Type Certificate (STC). If an STC is required, 
Avionics ASIs will assist in the accomplishment of a compliance and conformity inspection, as necessary, 
when requested by the ACO.  Optional equipment that may be installed and require approval includes the 
following: 
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• Flight director systems 
• Automatic throttle control systems 
• Autopilot and approach coupler systems 
• Speed control command systems 
• System fault detection and warning systems 
• Radio altimeters   

 F. Alterations. ASIs should carefully review proposals to alter installed avionics equipment required for a 
particular category of operation and handle them in accordance with established procedures. Each 
proposal should be evaluated for its affect on system performance, compatibility with the original 
standard, and compliance with Category II criteria. 

(1) When manufacturer-proposed alterations to existing avionics equipment appear to be major, the ASI will 
verify the approval status before sanctioning incorporation of the change by the operator. If Federal 
Aviation Administration (FAA) approval of the alteration is not clearly indicated in the manufacturer’s 
instructions, the operator will obtain such approval before performing the alteration. 

(2) An Avionics ASI will exercise caution with respect to the field approval of alterations. The Avionics ASI 
must verify that the alteration is being made in accordance with approved technical data and that the 
technical evaluation is clearly within the scope of the Avionics ASI’s training, experience, and approval 
authority. 

 (3)  ASIs will also carefully examine alterations originating in an operator’s engineering      department 
and, when necessary, refer them to the appropriate ACO. 

6. CATEGORY II/III EQUIPMENT APPROVAL UNDER PART 121/135 (10 OR MORE). 

A. Large Aircraft Criteria. Operators using large aircraft operating under Part 121 shall meet the 
requirements in this Notice. 

NOTE: AC 120-28, Criteria for Approval of Category III Weather Minima for Takeoff, Landing, 
and Rollout, or AC 120-29, Criteria for Approval of Category I and Category II Weather Minima 
for Approach, as amended, are available to assist operators in developing and obtaining approval 
of Category II/III equipment installations and maintenance/ inspections programs. References to 
the AC Parts are contained in the Job Aid included at the end of this appendix.  

B. Turbojet Criteria. All operators using turbojet aircraft must comply with the aircraft systems evaluation 
criteria that apply to Part 121 operators.  Applicants certificated under Part 135 using turbojet aircraft will 
also use the aircraft equipment evaluation standards.  

C. Systems Evaluation Approval. Systems evaluation approval should be accomplished in accordance with 
AC 91-16, 120-28, or 120-29, as applicable. 

D. CAT  II/III . 

(1) The aircraft requirements for lower landing minima (LLM) include requirements for the total 
aircraft performance and associated systems. The acceptance of an aircraft in either category must be 
completely based on performance and approved FAA data. 
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 (2)  Upon receiving an operator’s request for LLM authorization, the assigned Avionics ASI should 
immediately contact the type certificating office. This action is to determine whether the aircraft has 
been approved for such operation and what equipment and systems have been approved. If the aircraft 
has not been LLM certified, the ASI should request assistance from the appropriate ACO so that an 
application for an STC can be properly consolidated. 

7. CONTINUOUS AIRWORTHINESS PROGRAM FOR LOWER LANDING MINIMA 
(LLM). 

A. This Appendix outlines the requirements for the continuous airworthiness program. This type of 
operation will need a detailed evaluation supported by well-defined maintenance, training, and 
reliability programs. All maintenance and reliability supporting documents become part of the 
accepted program. A monthly utilization/reliability summary will be established for the applicable 
aircraft and is given to the FAA for the initial data collection/demonstration period of 1 year. 
Quarterly reporting after the initial period will be accomplished in accordance with the certificate 
holder’s reliability. 

B. The initial program should also include appropriate programs identified in the Maintenance Review 
Board (MRB) document. The frequency of maintenance actions may be revised when sufficient 
experience has been gained to justify a change and when there is no conflict with the certification 
requirements. MRB-specified tasks and/or other approved maintenance procedures may be revised to 
ensure the required airborne equipment will continue to meet total system performance, accuracy, 
availability, reliability, and integrity for the operation.   

C. The reliability of systems and/or components set forth as substantiation for the LLM certification becomes 
the performance criteria for the program.   

 (1) Controlled monitoring of the LLM system reliability will require that the operator, after initial 
evaluation, incorporate the pertinent systems and components into the approved reliability program. If the 
LLM system reliability does not meet the approved program, the operator will be allowed a reasonable 
time period in which to improve the reliability.    

 (2) The ACO responsible for the type certification should be advised when the monthly removal rate is 
exceeded and informed of the probable cause. The reliability reporting is necessary, when operational 
approval was based on probability analysis. 

D.  The maintenance manual will identify all special techniques, maintenance/inspection frequencies, and 
test equipment requirements to support the program. It will also specify the method of controlling the 
operational status of the aircraft. Those technicians qualified to release an aircraft for LLM must be 
identified. 

E.  The operator’s procedures must include a method for manual distribution to ensure availability to the 
appropriate maintenance facility. 

F.  Operators will show the method of approval of required equipment as listed in the   maintenance 
portion of the manual. 
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G. The operator must provide an approved training and recurrent training program. The list of personnel 
must be current. All maintenance personnel authorized to carry out this approved maintenance program 
must have training on the applicable aircraft systems and the approved policy and procedures of the 
certificate holder’s approved LLM aircraft maintenance program authorization. Only those persons 
trained and qualified should be permitted to perform LLM maintenance/ inspections. 

H.The operational demand for LLM airborne systems with exposure to numerous hidden functions 
requires that the aircraft be either periodically exercised or functionally checked. This is to ensure that all 
systems are operational and that no dormant failure has occurred. The initial program will provide either a 
periodic LLM approach or periodic system functional check. 

I.  Until sufficient experience and data are available (excluding the 6-month demonstration), it is 
recommended that the aircraft status period not exceed 35 days. Failure to exercise the system by 
simulated LLM approach or functionally checking the system within 35 days should automatically place 
the aircraft in a non-LLM status. The aircraft must maintain this status until the required functional check 
is made. 

8. PROGRAM DEVELOPMENT. 

A. Initial Development. At the time of formal application, the Avionics ASI will begin to monitor 
development activity. Participation in all meetings with an applicant will usually require coordination 
with the Operations ASI. It is important for the operator to include all key personnel in any meetings. 

B. The Operator’s Lower Minima Program. The operator’s lower minima program must be developed 
and the procedures used during the evaluation period. Part D operations specifications must reflect all 
special LLM maintenance requirements that were developed to support repetitive evaluation of LLM 
systems and equipment.  

9. MAINTENANCE/ INSPECTION PROGRAMS.. The proposed maintenance/ inspection 
programs must be tailored to the applicant’s operations and maintenance organization. All 
maintenance and reliability supporting documents become part of the accepted program. 

A. Requirements for Maintenance/Inspection Programs. Maintenance/inspection programs will provide 
for the proper maintenance and inspection of equipment and aircraft systems. 

B. Control and Accountability. Emphasis will be placed on control and accountability of all areas 
associated with LLM approvals. These areas primarily encompass the following: 

• Initial and recurrent training on flight guidance control systems 
• The use of test equipment 
• The differences in aircraft systems between aircraft in an operator’s fleet 
• Special procedures for airworthiness release and control of the aircraft 

approach status 
• Initial and recurrent training in all areas of the lower minima program 
• Training for new personnel and equipment types. 
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C. Operational Status of the Aircraft. The method for controlling the operational status of the aircraft lower 
minimum required equipment must ensure that flight, dispatch, and maintenance personnel are kept aware 
of the current status. 

D. Purchase of Avionics Equipment “Package” Installations. Some manufacturers and repair stations 
may develop general aviation maintenance/inspection programs in conjunction with their Category II 
avionics equipment installation “package.” The contents of such programs should be thoroughly 
evaluated for compliance and maintainability with LLM regulations.  

E. Requalification Procedures. The program must include procedures for requalification of an aircraft for 
lower minima following maintenance on any required system. This must include tests after replacements, 
resetting in rack, and interchange of components. 

F. Approval. The Avionics ASI will indicate approval of the maintenance program portion of the operator’s 
Category II/III manual by signing and dating each page of the program. 

G. Maintenance training programs. Avionics ASIs, during the course of normal surveillance, 
will evaluate the maintenance facilities performing Category II/III equipment maintenance to 
ensure that the training provided meets the requirements of lower minimum standards. 

11. EXISTING CONTINUOUS AIRWORTHINESS PROGRAMS. 

A.  Programs can be developed to be compatible with the existing maintenance/inspection program, 
provided there is a clear distinction between normal and lower minimum requirements. 

B.  When an operator’s proposal is based on an existing maintenance/inspection program, the ASI must 
ensure that all procedures will provide for the lower minima program requirements. Caution will be 
exercised when an applicant has used a program approved for use by another operator for developing its 
own. 

C.  The following areas of the proposal and or existing programs will be closely reviewed: 
 

• The existing maintenance or inspection program 
• The existing reliability program 
• The training program 
• The initial evaluation checks for existing aircraft and for new aircraft 
• The existing parts pool, borrowed parts procedure, and control of spare parts.  

 
D. An operator’s existing reliability program may be accepted when shown to be adequate for its 
lower minimum operations. 

12. TEST EQUIPMENT AND STANDARDS. 

A.  Performance Standards, Tolerances, and Calibration Procedures. 
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(1) Performance standards, tolerances, and calibration procedures applicable to ILS equipment have 
been adequately covered by: 

• Technical Standard Orders (TSO) 
• Radio Technical Commission of Aeronautics (RTCA) documents 
• Manufacturers’ instruction manuals 

(2) These standards or their equivalent are generally considered acceptable for inclusion in 
maintenance/inspection programs for equipment operated to landing minima of Category I. Such 
standards may not be adequate for CAT II/III.  Those, which will not provide category system 
performance, will be revised to provide the required level of performance. 

B.  LLM Tolerances. In many cases, the tolerances for CAT II/III airborne equipment are more rigid 
than those for CAT I. Therefore, the equipment used to inspect, test, and bench check Category 
II/III equipment may require more frequent test and calibration. 

C. Established Standards and Tolerances. Standards and tolerance established in the maintenance/inspection 
program for testing and calibrating airborne equipment and systems that are required for CAT II/III 
operations will not be relaxed following program approval without adequate substantiation that system 
performance will not be degraded. 

D. Built-In Test Equipment (BITE) Test and Return to Service. 

(1) The BITE test is a maintenance tool that can be used for return to service if certified by the 
aircraft manufacturer. The proper procedure for return to service is to perform an operational 
ground or functional flight check. The procedures in the manufacturer’s maintenance manual, 
including the provisions of BITE, the fault isolation manual, the aircraft maintenance manual, and 
the operator’s FAA approved minimum equipment list are all essential portions in the process for 
an aircraft to be returned to service. 

(2) For those aircraft for which BITE is minimal or non-existent or that have a mix of digital and 
analog equipment, then a more comprehensive functional test using test procedures and 
equipment prescribed in the manufacturer’s maintenance manual will need to be accomplished 
before approval to return to service. On repeat discrepancies, the functional test must consist of 
the most comprehensive test in the maintenance manual for aircraft that have different levels of 
test complexities. 

(3) The Category II/III maintenance manual will address the procedures for return to service. 

13. MAINTENANCE PERIOD EXTENSIONS:  GENERAL AVIATION. 

A. Applications for Extensions. 

(1) The Flight Standards District Office (FSDO) will consider applications for extensions of 
maintenance periods for general aviation operators at the completion of one maintenance cycle of at 
least 12 calendar months. Operators should apply to the FSDO having jurisdiction of the area in 
which the operator is located. 
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  (2) The FSDO will consider the following factors in granting an extension: 

• Records of Category II approaches due to malfunctioning equipment 
• Number of Category II approaches (actual and simulated) 
• Maintenance records of Category II equipment failures 
• Service history of known trends toward malfunctioning 
• Unit mean time between failures 
• Records of functional flight checks 

B. Check, Test, and Inspection Extensions.  Extensions to the check, test, and inspection periods may be 
granted if factors indicate that the performance and reliability of the Category II/III instruments and 
equipment will not be adversely affected. General aviation extension periods, in most cases, would be 
one calendar month for tests, inspections, and functional flight checks, and four calendar months for 
bench checks. The operator’s program should include procedures for obtaining the extensions. 

C. Increased Extension Periods. The extension periods suggested in paragraph 13B may be 
increased at the discretion of the Avionics ASI. 

14. FUNCTIONAL FLIGHT CHECKS. Some operators have submitted programs 
that provide for functional flight checks. This procedure must not be approved 
unless all airworthiness requirements have been satisfied before dispatch. In no 
instance can a functional flight check be substituted for the certification of complete 
systems or equipment operation. 

15.  REPORTS AND RECORDS. 

A. Responsibilities of Recordkeeping. The owner/operator’s organization will provide training to 
persons responsible for these reports in appropriate parts of the proposed LLM program. 

B. CAT  III or Any Autoland Category. Operators authorized for any Autoland category will provide 
reports of airborne equipment malfunctions during actual approaches. They will submit the 
reports on a yearly basis to the FAA or at any time the malfunctions significantly affect the 
Autoland capability. 

SECTION 2. PROCEDURES 

1. PREREQUISITES AND COORDINATION REQUIREMENTS. 

A. Prerequisites: 

• Knowledge of the regulatory requirements of Parts 91, 121, 125, 129, and 135, as 
applicable 

• Successful completion of the Airworthiness Inspector Indoctrination course(s), or 
previous equivalent 
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B. Coordination. This task requires coordination with the Avionics and Operations ASIs, 
the applicant, and ACO, if necessary. 

2. REFERENCES, FORMS, AND JOB AIDS. 

A. References (current editions): 

14 CFR Parts 23, 25, and 61 
AC 91-16, Category II Operations—General 
Aviation Airplanes 

AC 120-28, Criteria for Approval of Category III Weather Minima for Takeoff, 
Landing, and Rollout 

AC 120-29, Criteria for Approval of Category I and Category II Weather Minima for 
Approach  

B. Forms. None. 
C. Job Aids: 

Figure 1 (this section) 
 
3. PROCEDURES. 

A.  Review the Maintenance/Inspection Program. Review the applicant’s maintenance/inspection 
program to ensure that it contains control and accountability over the following: 

(1) All maintenance accomplished on lower minimum required systems and equipment. 

(2) All alterations to systems and equipment. 

(3) Approach status of each aircraft at all times. 

(4) Return to service procedures to upgrade aircraft to Category II/III status. 

(5) Spare equipment. 

(6) Maintenance calibration, use of test equipment, records/reporting requirements.   

(7) Repetitive and chronic discrepancies to ensure the affected aircraft remains out of lower minima 
approach status until positive corrective actions is made. 

(8) All aircraft in the fleet that have not been evaluated for lower minima approaches. 

B. Review the Existing Maintenance/Inspection Programs. Ensure that the existing maintenance/ 
 inspection program has procedures for the following: 
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 (1) Identifying chronic discrepancies and corrective action follow-up. 

(2) Keeping aircraft with chronic and/or repetitive discrepancies out of a lower minimum status until 
positive corrective action is taken. 

(3) Training maintenance personnel assigned to reliability analysis. 

(4) Conducting initial evaluation checks for existing aircraft and for new aircraft to the fleet before 
inclusion in the operator’s lower minimum operations.  

(5) A means for identifying all Category II/III components used in the applicable aircraft systems in the 
existing parts pool, parts borrowing procedure, and control of spare parts. 

(6) Ensuring that calibration standards for all test equipment used for maintaining lower minimum 
systems and equipment are met. 

(7) Ensuring that each flightcrew and persons with operational dispatch authority are aware of any 
equipment malfunction that may restrict lower minimum operations. 

(8)  Submitting any changes to the LLM maintenance program to the FAA for acceptance and 
approval by the principal avionics inspector (PAI) before any changes are adopted. 

C. Review the Functional Flight Checks. If a functional flight check has been submitted, 
ensure that the following information is included: 

(1) Maintenance clearance and/or concurrence before an aircraft is returned to a lower minimum 
status, even if the functional flight check was found to be satisfactory. 

(2)  Request for a flight check by maintenance in the aircraft log. 

(3) Maintenance entry acknowledging the results and the action taken. 

D. Evaluate the Supporting Data. Unless the applicant provides supporting approval data, 
the Avionics ASI will coordinate with the Operations ASI and the ACO responsible for the 
type certificate to determine the acceptability of each aircraft for the authorizations 
requested. 

E. Review the Minimum Equipment List (MEL). Appropriate sections of the MEL must be 
revised to identify Category II/III required systems and special procedures, if applicable. 

F. Review the Personnel Training Requirements. Ensure there are procedures for the following: 

(1)  All maintenance personnel involved and authorized to carry out this approved maintenance 
program must have initial and recurrent specialized training on the applicable aircraft systems and 
the approved policy and procedures of the certificate holder’s approved LLM aircraft maintenance 
program authorization. 

(2)  Ensuring personnel contracted to perform Category II/III related maintenance are qualified and 
the program requirements are made available to these persons. 
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 (3)  Personnel not qualified to perform maintenance on Category II systems and equipment, 
including flightcrew and dispatch, will be trained in the airworthiness release requirements of the 
lower minima program. 

 4. TASK OUTCOMES. 

A. Complete PTRS. 

B.  Complete the Task. The POI has the primary responsibility to grant the operator approval 
for lower minima after concurrence from the RFSD AWOPM. It is the Avionics ASI’s 
primary responsibility to evaluate and approve the Category II/III maintenance requirements 
and associated support programs after concurrence with the RFSD. Successful completion of 
this task will therefore consist of coordination with the Operations ASI for sending all 
original Category II and III documentation to the RFSD for review and concurrence. 

5. FUTURE ACTIVITIES.  None. 

 

Figure 1.   An Example of the CAT II/III (Avionics/Airworthiness) 

Job Aid is included below.  For the most recent version of both the Operations and 
Airworthiness Job Aids refer to the AFS-410 web site at:   

http://www.FAA.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs410/

(2)  Category II/III Approval Job Aid (Avionics/Airworthiness) 

 

       CAT II/III APPROVAL JOB AID  

  OPERATOR NAME:  

  FAR PART: 121 ο 135 ο 91K ο 91 "small category A" ο 91F  ο Date: 

  Previous CAT II: Yes ο No ο CAT III: Yes ο No ο  

 
 

Doc 

Ref 

AVIONICS/AIRWORTHINESS Operator’s Refererence 
Document 

 1 OPERATOR CAMP  

 1.A    Type of Operation :  

 1.B    Integrated Program o      Specific Program o          

Seeking Authorization for: 

CAT II o CATIIIA o CATIIIB o
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 1.C    LLM Specific Procedures in GMM  

 1.D    Revision and Update LLM GMM Procedures  

 1.E    LLM Personnel Records System  

 1.F    LLM system and configuration status/compliance for each aircraft  

 1.G    LLM mods, additions and changes  

 1.H    Mx Requirements/log entries necessary to change LLM status  

 1.I    Specific LLM discrepancy reporting procedures (MEL)  

 1.J    LLM Quality Control and Analysis (QA) Program  

 1.K    Procedures to ensure Non-LLM Qual Aircraft remain off status  

 1.L    Placarding/Logbook Procedures  

 1.M    LLM Downgrade Procedures if Mx performed by unqualified personell  

 1.N    Return to Service Procedures  

 1.O    LLM continued status procedures   

 1.P    Periodic Performance Sampling Procedures  

 1.Q    LLM Parts Identification procedures  

 1.R   

 1.S      

 1.T   

 1.U   

 1.V   

 1.W   

 2 INITIAL AND RECURRENT MAINTENANCE TRAINING  

 2.A   LLM Initial Training Curriculum Document  

 2.B   LLM Certification/Qualification requirements  
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 2.C   Training Records System for LLM Personnel  

 2.D   Training Equipment Description  

 2.E   Curriculum subject areas  

 2.F   Vendor or Vendor’s outside Parts procedures and LLM program 
compatibility 

 

 2.G    Component Tracking and Control procedures  

 2.H    Component mods and changes (ADs,EOs,etc) tracking procedures  

 2.I    LLM recording and reporting procedures for system malfunctions  

 2.J    LLM software install, test, update, evaluate, control procedures  

 2.K     MEL procedures (remarks section, limitations, upgrade/downgrade)  

 2.L     LMM RII components, systems and software  

 2.M   

 2.N   

 2.O   

 2.P   

 2.Q   

 3 TEST EQUIPMENT/CALIBRATION STANDARDS  

 3.A     Required accuracy and reliability primary/secondary standards  

 3.B     Contract Maintenance or Vendor Test Equipment Reliability procedures  

 3.C     Dedicated LMM test equipment listing  

 3.H   

 4 RETURN TO SERVICE (RTS) PROCEDURES  

 4.A      LMM Upgrade/Downgrade Procedures  

 4.B       Interdepartmental LLM aircraft status notification procedure  

 4.C     Component/System Testing Level requirements  
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 4.D     BITE Procedures  

 4.E     Contractor/Vendor Training and Authorization for RTS  

 4.F   

 4.G   

 4.H   

 5 PERIODIC AIRCRAFT SYSTEM EVALUATIONS  

 5.A     Logbook entry procedures  

 5.B     Recordkeeping procedures  

 5.C     Avionics/Airframe manufactures procedures   

 5.D     Engineering Analysis Procedures  

    

 6 RELIABILITY REPORTING AND QUALITY CONTROL  

 6.A     “Operator Use Suitability” (OUSD) Report  

 6.B      Monthly Summary Report (following OUSD to CHDO) Format  

 6.C     Reliability and Reporting Requirements after one year Period (6.B above)  

    

  OPERATOR’S DOCUMENT APPLICATION PACKAGE  

 7 GMM-Pertinent Parts  

 7.A LLM Initial/Recurrent Training Program  

 7.B LLM Personnel Records System  

 7.C MEL procedures  

 7.D LLM Quality Control and Analysis (QA) Program  

 7.E Return to Service Procedures  

    

         Updated November 2005  
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DIAGRAM 

PHASE ONE
FAA advises Operator of required CAT II and/or CAT III application 
requirements and documentation
Regional AWOPM is advised of Operator’s intent
FAA and Operator develop understanding of subject area
Phase complete when operator understands form, content, and documents 
required for acceptable CAT II and/or CAT III submission

PHASE FOUR
FAA plans for the conduct and observation of the OUSD
Operator demonstrates ability
Phase complete when FAA evaluation of the operator’s demonstrated 
ability is acceptable

PHASE THREE
FAA evaluates the formal submission for compliance with 14 CFR, N8200, etc.
Begin planning Phase Four (if required)
FAA approves necessary CAT II/III training, avionics programs, manual 
revisions, etc.
Phase complete when results of FAA evaluation are satisfactory.  
If appropriate, FAA grants conditional approval or acceptance as required

PHASE TWO
FAA makes initial examination of the documents for completeness 
with respect to requirements established in Phase One
Phase complete when FAA accepts submitted application

PHASE FIVE
FAA approves the operator’s ILS program proposal by issuance of 
operations specifications, management specifications or a Letter of 

Authorization as applicable.

                Operator makes inquiry or request to FAA
            about CAT II and/or CAT III certification

Operator prepares and formally submits 
a (new or revised) Category II and/or III 

application for FAA evaluationSubmission not 
complete or not 

acceptable

If evaluation is 
unsatisfactory, return 

submission to the 
operator for correction 
and/or terminate the 

phase

Is a 
demonstration

required?

YES

NO Do results 
require another 

demonstration or a       
new proposal?

Another
demonstration

New
    proposal

                    

Demonstration
unsatisfactory
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FIGURE 2.7.12.  OPSPEC/MSPEC C059 - CATEGORY II INSTRUMENT APPROACH 
AND LANDING OPERATIONS 

A.  CAT II operations are approved by issuance of OpSpec C059 to certificate holders/operators and 
MSpec MC059 to program managers for Part 91K fractional ownership operations.  

B.  All initial CAT II operations for each operator/ program manager and each airplane type used by 
that operator/program manager require Regional Flight Standards Division and AFS-400 review and 
concurrence before issuing OpSpec/MSpec C059. Category II (CAT II) operations are evaluated for 
approval in accordance with the following:  

(1)  Advisory Circular (AC) 120-29  (as amended), “Criteria for Approval of Category I and 
Category II Weather Minima for Approach.”  

(2)  Order 8400.10, volume 4, chapter 2, All-Weather Terminal Operations.  

(3)  An acceptable lower landing minima (LLM) maintenance program in accordance with Order 
8300.10, Airworthiness Inspector’s Handbook, volume 2, chapter 3, in coordination with the principal 
avionics and maintenance inspectors.  

(4)  Concurrence of the Regional Flight Standards Division and AFS-400 is also required before 
amending OpSpec/MSpec C059 to include an airplane make/model/ series new to the operator/program 
manager.  

C.  Detailed guidance for helicopter CAT II/III operations can be found in Order 8700.1, General 
Aviation Operations Inspector’s Handbook, volume 2, chapter 59, Approve/Authorize Category 
I/Category II/Category III Operation. 

D.  In addition to the standard CAT II operations authorized by OpSpec/Mspec C059, nonstandard 
domestic CAT II operations can be authorized to qualifying runways that do not meet the performance or 
equipment requirements normally associated with a compliant CAT II operation (e.g., touchdown zone 
lighting (TDZ), centerline lighting (CL), or Approach Lighting System with Sequenced Flashing Lights 
(ALSF)-1 & 2) by issuing the nonstandard OpSpec/Mspec C359. Specific guidance for this nonstandard 
VAT II authorization is found in:  

(1)  Order 8400.10, volume 3, chapter 1, section 5, Part C, OpSpec C359, Special Authorization for 
Certain Category II Operations at Specifically Approved Facilities, and  

(2)  Order 8400.13, Procedures for the Approval of Special Authorization Category II and Lowest 
Standard Category I Operations.rocedures for the Approval of Special Authorization Category II and 
Lowest Standard Category I Operations.  

E.  Each airplane type (make/model/series) used in CAT II operations must be listed in Table 1 of 
C059 and have an acceptable LLM maintenance program. The lowest decision height (DH) and lowest 
runway visual range (RVR) authorized for each airplane type must also be specified. The following 
example illustrates the method for authorizing each airplane in OpSpec/MSpec C059:  
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Table 1. CAT II Approach and Landing Minima 

Airplane (Make/Model/Series) DH Not less Than Lowest Authorized RVR 

AIRBUS 300 A300B4103 100 Ft 1200 

BOEING 727 217 100 Ft 1600 

DOUG DC9 31 100 Ft 1600 

DOUG DC9 32 100 Ft 1600 

DOUG DC9 51 100 Ft 1600 

DOUG DC9 81 100 Ft 1200 

LKHEED 1011 385114 100 Ft 1200 

BOEING 777-200 100 Ft 1000 

   

F.  CAT II operations, with a decision height of 100 feet and RVR 1000 (300m) (lower than standard) 
may be authorized at certain foreign airports and domestic type III facilities when:  

(1)  An autoland approach or head-up guidance system (HGS) is used to touchdown;  

(2)  The airplane and its automatic flight control guidance system, or manually flown guidance 
system, are approved for approach and landing operations as specified by paragraph C060, C061, or C062 
of these OpSpecs/ MSpecs;  

(3)  The autopilot and approach coupler, or HGS system, is listed in the required CAT II airborne 
equipment (Table 2) of this OpSpec/MSpec;  

(4)  Equipment is flown in the HGS CAT III mode(s) of operation or autoland to touchdown, as 
appropriate;  

(5)  The flightcrew has been trained at the lower visibilities before they can be authorized. If the 
flightcrew is currently authorized CAT III operations, no further training is required for this authorization 
in C059.  

(6)  The authorization for RVR 1000 is selected as subparagraph j in OpSpec/MSpec C059 and 
listed in Table 1 of OpSpec/MSpec C059.  

(7)  The notation of HGS CAT III mode(s) of operation or autoland, as appropriate, is listed in the 
“Additional Equipment and Special Provisions” column of Table 2.  

Page 214 



12/12/06 N 8000.340 
 Appendix 2 

FIGURE 2.7.12. (Continued) 

G.  The equipment required to conduct manually flown or automatically flown CAT II operations is 
specified in Table 2 of OpSpec/MSpec C059 for each airplane make/model/ series. The equipment 
required is established in accordance with the applicable regulations, the approved Aircraft Flight Manual 
(AFM) (if applicable), and AC 120-29, as amended. There are two acceptable methods of demonstrating 
that an airplane is airworthy for CAT II operations. These acceptable methods are “type design approval,” 
obtained by a manufacturer or STC holder, or an “operational demonstration,” conducted by an operator/ 
program manager.  

(1)  Type Design Approval. The approved AFM (or flight manual supplement), for airplanes that 
have CAT II type design approval, contains a statement that the airborne systems have demonstrated the 
reliability and redundancy necessary for CAT II operations in accordance with AC 120-29 (or previous 
versions). Approved flight manuals also specify that certain equipment is required for airworthiness 
approval of the various kinds of CAT II operations. Some of the approved flight manuals also indicate 
that acceptable CAT II performance was demonstrated both with, and without, certain equipment (e.g., 
“autothrottles w/wo”). AC 120-29, as amended, also specifies that certain types of equipment are required 
for operational approval of the various kinds of CAT II operations (manual/autopilot). Therefore, both the 
approved AFM and AC 120-29, as amended, must be considered in determining if the additional 
equipment requirement must be listed (specified) in Table 2 of OpSpec/MSpec C059. The illustration 
below shows how the additional or required equipment should be listed in Table 2 of  
OpSpec/MSpec C059.  

(a)  Equipment that is explicitly required by the airplane certification regulations (Title 14 of 
the Code of Federal Regulations (14 CFR) Parts 23 and 25)), the operating regulations (14 CFR Parts 91, 
91K, 121, 125, and 135)) and/or the approved AFM SHOULD NOT BE LISTED in Table 2. The 
standard text of C059 requires this equipment to be functional.Therefore, the additional equipment or 
operational requirement that must be listed (specified) in OpSpec/MSpec C059 is determined by cross-
checking the type of equipment required by AC 120-29, as amended, for the kinds of CAT II operations 
proposed, against the equipment required by regulations and the approved AFM.  

i.  The equipment listed in Table 2 of OpSpec/MSpec C059 as additional equipment is 
only that equipment required by AC 120-29, as amended, a Supplemental Type Certificate (STC), an 
Aircraft Flight Manual Supplement (AFMS), etc., and/or Order 8400.13, as applicable, for the kind(s) of 
CAT II operations to be authorized that is not explicitly required by regulations and/or the AFM. This 
would include equipment such as autoland for B-747 operations below RVR 1600.s applicable, for the 
kind(s) of CAT II operations to be authorized that is not explicitly required by regulations and/or the 
AFM. This would include equipment such as autoland for B-747 operations below RVR 1600.  

ii.  RVR 1000 authorization at certain foreign airports and domestic CAT III facilities 
must be noted in the listing (Table 2) of the additional equipment for CAT II and it must be noted in the 
remarks column of Table 2 that the equipment is to be flown in the autoland or HGS CAT III mode(s) of 
operation. Precision CAT II landing minima are authorized only for autoland or HGS-equipped aircraft 
when operated by a properly qualified flightcrew and flown in the HGS CAT III mode(s) of operation. 
Additional guidance may be found in AC 120-29, as amended.  
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 (b)  When the AFM indicates acceptable performance both with and without (w/wo) certain 
items of equipment (which are not explicitly required by AC 120-29, as amended), it must be determined 
how the operator/ program manager intends to conduct CAT II operations and train flightcrews with those 
items of equipment. If the operator/program manager proposes to conduct operations both with and 
without certain items of equipment (such as autothrottle, autopilot), flightcrews must be trained for both 
situations and the item of equipment does not need to be listed in Table 2 of OpSpec/MSpec C059.  

            (2)  Equipment Eligibility that is Not Stated in the AFM, the AFMS, or the Flight Standardization 
Board (FSB) Report. The operational demonstration method of demonstrating the airworthiness of CAT II 
equipment is only appropriate for airplanes and equipment that do not have CAT II type design approval. 
The operational demonstration must be conducted in accordance with AC 120-29, as amended. A Part 
121, 125, 129, 135 operator or a Part 91K program manager should request that its Flight Standards 
District Office (FSDO) provide assistance in the eligibility assessment: 

(a)  The operator or program manager should provide the FSDO with the aircraft make, model 
and serial number, any evidence of instrument flight rules (IFR) approach approval, and pertinent 
information from flightcrew operating procedures.  

(b)  If the FSDO is unable to determine equipment eligibility from the approved documentation, 
it should forward the request and supporting data through its FAA Flight Standards Regional Division to 
the appropriate Aircraft Evaluation Group (AEG). The AEG will verify that the aircraft and its landing 
system meet the criteria for CAT II operations, and that the system can safely fly the CAT II approach 
procedures. The AEG will provide written documentation (e.g., amended FSB Report or other official 
documentation) to verify the eligibility of that equipment.  

H.  For CAT II authorization the operator or program manager must have an acceptable LLM 
maintenance program in accordance with Order 8300.10, volume 2, chapter 3. This LLM maintenance 
program should be coordinated with the principal airworthiness inspectors.  

I.  The kind of CAT II operation (manually-flown HGS and/or autopilot) must be specified for each 
item of equipment listed in Table 2 of OpSpec/MSpec C059. The following guidelines should be 
followed for filling out  
Table 2:  

• •   CAT II equipment required by the regulations or the approved AFM should NOT be listed.  

• •   The required Airborne Equipment table combines the manual and autopilot columns into one 
column for programming purposes. Instead of putting an X under the appropriate column, the 
principal operations inspector (POI) will select the appropriate phrase, manual, or autopilot.  

• •   If an item of equipment is applicable to a specific airplane’s Make/Model/Series (M/M/S) for 
both manual and autopilot CAT II operations, both manual and autopilot can be highlighted and 
selected for insertion into the column.  

• •   Please note the equipment required for RVR 1000 CAT II authorization is to be listed in the 
“Additional Equipment” column.  
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• •   See the sample of Table 2 below for examples of how the items of equipment should be 
specified for the kind of CAT II operation.  

EXAMPLE OF CAT II ITEMS OF EQUIPMENT  

Table 2 (sample) Kind of Category II Operation 

Airplane (Make/ 
Model/Series) 

Additional Equipment 

& Special Provisions 
MANUAL (HGS)/ 

Auto Pilot 

Boeing 767 219  1. Approach coupler and FD must be
operative  

  

Auto Pilot 

Boeing 757-232  1. An independent FD and display for each
pilot (L and R or C and R)  

  

Auto Pilot 

Boeing 737-200  None-AFM guidance  Manual (HGS) or 

Auto Pilot 

NIHON YSII A200  AFM Supplement dtd 3/26/2003  Auto Pilot 

NOTE: The following equipment is required by the AFM and SHOULD NOT be listed in 
table 2 of  OpSpec C059:  

• •   One engine inoperative with flaps 20 degrees and manual throttle or 2 engines operative  

• •   One Autopilot  

• •   Two Electronic Attitude Director Indicators (EADI)  

• •   Two Inertial Reference Units (IRU) in NAV mode  

• •   Two sources of electrical power  

J.  Authorized Airports and Runways.  
Airports and runways for which an operator is authorized to conduct CAT II instrument approach and 
landing operations are specified by Table 3 of OpSpec/MSpec C059.  
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 (1)  All foreign CAT II facilities approved for the program manager/operator’s use must be listed 
in Table 3 of OpSpec/MSpec C059.  

(2)  If the airport and runways are approved for CAT II operations in Part 97, they should not be 
routinely listed in Table 3 of OpSpec/MSpec C059 unless the POI determines there is a need to specify a 
special limitation for an operator at a particular airport.  

(a)  If the CAT II approach procedure is published in the National Aeronautical Charting Office 
Instrument Approach Procedures (IAP) flight information publication as a CAT II procedure, it is 
approved under Part 97.  

(b) The list of domestic- and foreign-approved CAT II/III facilities is based on Order 8400.8, 
Appendix 4, Procedures for Approval of Facilities for FAR Part 121 and Part 135 CAT III Operations, or 
the current version of Order 8400.13, Procedures for the Approval of Special Authorization Category II 
and Lowest Standard Category I Operations, can be found on the AFS-410 website. 

(c)  Once a facility has been approved, AFS-400 will put that facility on its Web site and notify 
the requesting air carrier, program manager, or their respective POIs of the approval.  

(3)  For RVR 1000 authorization, the foreign approved airports and runways for these operations 
must also be listed in Table 3.  

(4)  The following example of Table 3 illustrates a method for listing authorized airports and 
runways:  

Table 3 (sample)  

  Airport Ident Runways Special Limitations 

Mirabel, Canada 06   

Taipei -     

Chiang Kai Shek, Taiwan 056/23R 

Tokyo  Narita, Japan 16   

 

K.  Note that in the “Operating Limitations” subparagraph, the crosswind component on the runway of 
intended landing was increased from 10 knots to 15 knots (or in accordance with the AFM, whichever is 
more restrictive).  

L.  Pilots-in-command (PIC) who have not met the requirements of section 91.1039(c), section 121.652 
, or section 135.225(d) as appropriate, shall use the high minimum pilot RVR landing minimum 
equivalents as determined from the table in OpSpec/MSpec C054. For the PIC to conduct the Part 121 
CAT II operations at the lower authorized minima, he/she must have currently accumulated the hours 
required by section 121.652 , in the aircraft type that he/she is going to be flying for that carrier. The 
provision of Air Transportation Association (ATA) exemption 5549 for Part 121 air carriers may also 
apply.  
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M.  Foreign lighting systems are accepted but may not be technically equivalent to Approach Lighting 
System with Sequenced Flashing Lights (ALSF).  

N.  For landing minima not less than 1200 RVR, the touchdown zone sensor and the rollout sensor of 
an RVR system is required and must be used. The touchdown zone sensor RVR report is controlling for 
all operations and the rollout sensor RVR report provides advisory information to pilots. A mid-RVR 
sensor report, if available, provides advisory information to pilots and may be substituted for the rollout 
sensor RVR report if the rollout sensor RVR report is not available. Some RVR reporting systems contain 
four (4) sensors (e.g., touchdown zone, mid, rollout, and far end). In those cases, a far end sensor also 
provides advisory information to pilots and may be substituted for the rollout sensor RVR report if the 
rollout sensor RVR report is not available.  
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AND LANDING OPERATIONS. 

A.  Category (CAT) III is an optional authorization.  OpSpec/MSpec C060 issuance is required 
for authorizing Parts 121, 125, 135 and 91K Category III (CAT III) operations.   

(1)  CAT III operations are evaluated in accordance with the latest version of AC 120-28, 
Criteria for Approval of Category III Weather Minima for Takeoff, Landing, and Rollout.  

(2)  Initial CAT III authorization must be coordinated through the Regional Flight Standards 
Division (RFSD) All Weather Operations Program Manager (AWO) (see Order 8400.10, volume 
4, chapter 2, All-Weather Terminal Area Operations).  

(3)  RFSD (AWO) concurrence is also required before amending OpSpec/MSpec C060 to 
include an airplane make/model/series for an operator.  

(4)  All reductions in CAT III operating minima for each operator and aircraft also require RFSD 
(AWO) concurrence.  

(5)  Initial authorizations may require higher minima for a period of time or number of 
operations.  The POI should issue the authorization using the higher minima and re-issue the 
OpSpec/MSpec at the appropriate time to authorize the higher minima.  

B.  The authorization is applicable to operations conducted by:  
•   Part 91, subPart K, program managers  

•   Part 121 certificate holders  

•   Part 125 operators  

•   Part 129 foreign air carriers  

•   Part 135 certificate holders  

C.  Airplanes Approved for CAT III operations. Airplanes with an approved Airplane Flight 
Manual (AFM) entry authorizing CAT III may be approved for CAT III. In accordance with the 
AFM, CAT III operations may be conducted with either fail operational (FO) or fail passive (FP) 
systems.  Table 1 of OpSpec/MSpec C060 classifies all CAT III landing systems as either FP or 
FO and is specified in Table 1 for each airplane make/model/series.  

(1)  Each airplane type (make/model/series) and the equipment authorized to conduct CAT III 
operations must be listed in Table 1 of OpSpec/MSpec C060.  Aircraft, including wide body 
aircraft such as the DC-10, L-1011, and B-747, which are authorized for FO CAT III but have 
not been demonstrated to meet the FP provisions of Appendix 3 of AC 120-28, as amended, may 
be approved with landing minima of runway visual range (RVR) 1000.  

(2)  The equipment required to conduct CAT III operations is established in accordance 
with the applicable Parts of 14 CFR, the approved AFM, and AC 120-28, as amended.  

(a)  The only acceptable method of demonstrating that an airplane is airworthy for CAT 
III operations is through type design approval obtained by a manufacturer.  
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FIGURE 2.7.13. (Continued) 

 (b)  The approved AFM (or flight manual supplement) for airplanes which have CAT 
III type design approval contains a statement to the effect that the airborne systems have 
demonstrated the reliability and redundancy necessary for CAT III operations in accordance with 
AC 120-28 (or previous versions).  

(c)  These approved flight manuals also specify that certain equipment is required for 
airworthiness approval of the various kinds of CAT III operations.  

(d)  Some of the approved flight manuals also indicate that acceptable CAT III 
performance was demonstrated both with and without (w/wo) certain equipment (for example 
“autothrottles w/wo”). AC 120-28, as amended, also specifies that certain types of equipment are 
required for operational approval of the various kinds of CAT III operations.  Therefore, both the 
approved AFM and AC 120-28 must be considered in determining the additional equipment 
which must be listed (specified) in Table 1.  

(3)  Equipment which is explicitly required by the airplane certification regulations 
(Parts 23 and 25), the operating regulations (Parts 91, 121, 125, and 135)), and/or the approved 
AFM should not be listed in Table 1.  

(a)  The standard text of OpSpec/MSpec C060 requires this equipment to be functional.  
(b)  Therefore, only the additional equipment which must be listed (specified) in 

Table 1 of OpSpec/ MSpec C060 is determined by cross checking the types of equipment 
required by AC 120-28, as amended, for the kind(s) of CAT III operation proposed against the 
equipment required by the regulations and the approved AFM.  

(c)  The equipment to be listed in Table 1 as additional equipment is only that 
equipment which is not explicitly required by the regulations and/or the AFM, but is required by 
AC 120-28 and/or the guidance and direction in the AWOPM concurrence letter for the kind(s) of 
CAT III operations to be authorized.  

(4)  When the AFM indicates acceptable performance both with and without certain items 
of equipment (which are not explicitly required by AC 120-28, as amended, or the AWOPM 
AFS-400 concurrence letter), it must be determined how the operator intends to conduct CAT III 
operations and train flightcrews with those items of equipment.  

(a)  If the operator proposes to conduct operations both with and without certain 
equipment (such as autothrottle), the operator must train flightcrews for both situations and the 
item of equipment does not need to be listed in OpSpec/MSpec C060.  

(b)  If the operator proposes to conduct operations only when those items of equipment 
(w/wo) are functional, then those items of equipment must be listed in OpSpec/MSpec C060.  

(5)  The authorizations for a decision height (DH)/ Alert Height (AH), the lowest RVR 
(see also H below), the field length factor (see D below), and the FP/FO landing systems must be 
specific for each airplane type.  In general, the following summary applies:  

 Page 221 



N 8000.340 12/12/06 
Appendix 2 

FIGURE 2.7.13. (Continued) 

Fail Operational Landing Systems: 

Fail Operational Landing Systems-General  

1. Utilize an AH (typically 50 ft.)  

2.  Must go-around if any system failure occurs above AH.  

3.  Could land safely if a failure occurs after AH.  

Fail Operational without 
a rollout system:  

Fail Operational with 
any FAA-approved 

rollout system:  

  Fail Operational 
with a fail passive rollout 

system  

Fail Operational 
with a fail 
operational rollout 
system  

1. Lowest allowable RVR 
600/600/600  

   

2. Suitable visual prior 
to touchdown  

1. No visual necessary  

2. Any FAA approved
rollout system  

    

3. Lowest allowable 
RVR 600/400/400  

1. No visual necessary  

2. Lowest allowable
RVR 400/400/400  

 
2. Lowest allowable 
RVR 300/300/300  

1. No visual 
necessary  

   

Fail Passive Landing Systems:  

Fail Passive Landing Systems-General: 

1. Utilize a DH (no less than 50 ft)  

2. Must have visual references NLT DH to land, otherwise missed
approach  

3. System not capable of autoland if a failure occurs after DH.  

4. If lose visual references after DH or a failure after DH
(prior to touchdown), missed approach.  

   Fail Passive without a rollout system:  Fail Passive with any FAA approved rollout system  

   Lowest allowable RVR 600/600/600  Lowest allowable RVR 600/400/400  
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D.  The runway field length required for the various kinds of CAT III operations must be 
specified in Table 1 of OpSpec/MSpec C060 for each airplane m/m/s.  

(1)  For operations with a controlling RVR at or above RVR 600, the required field length 
is 1.15 times the field length required by:  

•   14 CFR section 121.195(b), or  

•   14 CFR section 135.385(b), or  

•   the AFM for Part 125  

•   14 CFR section 91.1037 and AFM  

(2)  For a precision instrument approach and landing with a controlling RVR 
below 600 feet, the required field length is either 1.15 or 1.3 times the field length required by the 
previously cited regulations depending on the operational procedures and/or additional equipment 
used by the operator.  

(3)  The “Special Operational Equipment and Limitations” column in Table 1 is provided 
for equipment that is IN ADDITION to that required by 14 CFR and not included in the AFM.  

(4)  For example, additional equipment may be required if a field length factor of 1.15 is 
used in operations below RVR 600 where a procedural means alone is not acceptable (see 
AC 120-28, as amended).  

E.  Operators currently authorized RVR 700 may be approved for RVR 600 operations as 
follows:  

(1)  When the operator has incorporated changes reflecting RVR 600 into the approved 
training program (when applicable), bulletins, aircraft placards, etc., as appropriate.  

(2)  When a check airman or an FAA inspector has certified the flightcrews to fly to these 
reduced minima.  

F.  An operator currently using RVR 600 or lower in its approved training for FP operations 
may be approved for RVR 600 without further checking when the operator has updated the 
approved training program (when applicable) and flightcrew bulletins to reflect RVR 600 
authorization.  

G.  The following is an example of Table 1 with data inserted.  If an operator is not authorized 
to conduct those kinds of CAT III operations with a p 

articular airplane, or if the operator does not need special operational equipment, put N/A under 
the appropriate column (do not delete or leave any cells blank).  

NOTE: Include only that equipment which is NOT explicitly required by the 
regulations and/or the AFM.  For new CAT III operators, inspectors must coordinate 
the operational equipment requirements with the AWOPM during normal review 
processing.  
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Table 1  CAT III Approach and Landing Minima  

  

Airplane 
M/M/S 

  

Type of 
HGS/ 

Autoland 
System* 

  

Type of 
Rollout 
System* 

  

DH/AH 

  

Lowest 
RVR 

  

Field 
Length 
Factor 

Special Operational 
Equipment and 

Limitations-- 

B-737-
232B-  

737-247B-  

FP N/A 50 DH 600 1.15  N/A   

  

B-737-35B  

B-737-3  

B7B-737-
3L9  

FP N/A 50 DH 600 1.15  Either Autoland or HGS 
must be operable  

B-737-832  FP N/A 50 DH 600 1.15  Either Autoland or HGS 
must be operable  

A-320-214  FO FO 100 AH 300 1.15  1.30 required if thrust 
reverser or antiskid 
inoperative below 600 
RVR  

B-747-47UF FO FO 100 AH 300 feet 

(75 meters)

1.15  Anti-skid and thrust 
reverser system must be 
fully operative for 
operations below RVR600. 

B-737-301  FP N/A 50 DH 600 1.15  N/A  

B-757-225  FO FO 50AH 300 1.15  1.30 required if thrust 
reverser or anti-skid 
inoperative below 600 
RVR  

B-727-277, 
B727-2D4  

FP N/A DH 50 600 1.15     

B-757-212, 
B-757-232, 
B-767-432  

FO FO 50 AH 300 1.15  N/A  
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B-767-222  FO FO 100 AH 300 1.15  Use 1.3 if autobrake is 
inoperative  

A319-112  FO FO 100 AH 300 1.15  1.30 required if thrust 
reverser or antiskid 
inoperative below 600 
RVR  

B-777-236  FO FO 50AH 700 1.15  N/A  

B-777-236  FO FO 50AH 300 1.3  N/A  

DC-10-10F  FO FO 100 AH 300 1.15  Ground speed indicating 
system  

MD-11F, 
MD-10-30F  

FO FO 100 AH 300 1.15  Ground speed indicating 
system  

Enter: *N/A = Not Applicable; FP = Fail-passive Landing or Rollout Control System;  FO = Fail-operational 
Landing or Rollout Control System; (i.e., FP/FO systems include autoland and head-up guidance systems 
(HGS));  

H.   Additional information.  

(1)  Some Joint Aviation Authorities (JAA) member States apply a DH (as opposed to an 
AH) to operations at or below RVR 600 because of instrument landing system (ILS) facility 
integrity concerns.  

(2)  As part of FAA/JAA harmonization, it was agreed that U.S. operators could continue to 
use AH when using an FO system in accordance with its OpSpec authorization.  

I.  Required RVR Reporting Equipment. The RVR reporting equipment authorizations were 
expanded to enable the use of new and more robust Joint Aviation Regulations and AC 120-28, as 
amended, certification criteria for autolight or guidance landing system(s) with FP rollout control or 
flight guidance landing systems.  

(1)  OpSpec/MSpec C060 allows touchdown RVR 600, mid-RVR 400, rollout RVR 400 
(600/400/400) for appropriate FP landing/rollout systems and 400/400/400 for FO landing systems 
with FP rollout control or flight guidance landing systems.  

(2)  Note that to use the touchdown RVR 600 with mid-/rollout RVR 400, published runway 
landing minima of RVR 400 or lower is required.  

(3)  Mid- and rollout RVR 400 cannot be used at runways where RVR 600 is the lowest 
published RVR minima.  

(4)  RVR 300/300/300 is allowed for FO landing systems with FO rollout control or flight 
guidance landing systems.  
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 (5)  The operator or program manager is not authorized to conduct operations using an RVR 
lower than the published minima at any runway (domestic or foreign) even if the operator or 
program manager is authorized to conduct CAT III operations at a lower RVR than is published for 
that approach.  

J.  The crosswind component allowed is either less than the AFM’s crosswind limitations, 
or 15 knots or less, whichever is more restrictive.  This should be reflected in the approved training 
program and flightcrew bulletins.  

K.  Authorized CAT III Airports and Runways. With the issuance of OpSpec/Mspec C060, the 
operator/program manager is authorized to conduct CAT III operations at airports and runways 
using an approved Part 97 CAT III instrument approach procedure unless a restrictive Notice to 
Airmen (NOTAM) is issued for that approach.  Domestic airports and runways (that have no 
restrictions) do not have to be individually listed in OpSpec/MSpec C060; only foreign airports and 
runways approved for CAT III operations need to be specifically identified and listed in OpSpec/ 
MSpec C060.   

(1)  Foreign Airports and Runways. CAT III operations may be authorized at the foreign 
airports and runways listed in Table 2 from the selection list provided for Table 2.  

(2)  U.S. Facilities with Restrictions or Conditions. The U.S. ILS facilities provided in Table 
3 of C060 are approved only for the specific aircraft to conduct CAT III operations.  The 
characteristics of the pre-threshold terrain at these facilities may cause abnormal performance in 
flight control systems.  Additional analysis or flight demonstrations are required for each aircraft 
type prior to approval of CAT III minima.  Publication of a 14 CFR Part 97 standard instrument 
approach procedure or additional operators and their aircraft may be approved by the regional all 
weather operations staff as provided in AC 120-28, appendix 8, current edition.  Approved aircraft 
are equipped with either autoland or HGS equipment  The restrictions at U.S. facilities for the 
certificate holder are provided as selectables for listing in Table 3 of OpSpec C060.  If applicable, 
Providence, RI, (KPVD) should be selected and listed with the following condition:  “CAT III 
authorized with TDZ and RO RVR sensors, both are controlling.  Mid RVR used from adjacent 
runway.”  

L.  Inoperative Lights. OpSpec/MSpec C359 authorizes specific minima for Part 97 CAT II and 
III approaches when the touchdown zone and centerline lights are inoperative.  

M.  Lower Landing Minima Maintenance Program. The operator/program manager must 
maintain the aircraft and equipment listed in Table   1 of OpSpec/MSpec C060 in accordance with 
its approved lower landing minima maintenance program or inspection program, as applicable.  

N.  Non-Standard Requests. All requests for operational non-standard OpSpec/MSpec 
authorizations must be submitted to the Air Transportation Division, AFS-200, using the non-
standard request policy outlined in Order 8400.10, volume 3, chapter 1, section 2, paragraph 41, 
Procedures for Requesting Nonstandard Authorizations.   

O.  For Part 129 Operations, Foreign Air Carriers and Foreign Operators of U.S.-Registered 
Aircraft Engaged in Common Carriage, see volume 2, chapter 6.  

 

Page 226 



12/12/06 N 8000.340 
 Appendix 2 

CHAPTER 2. ALL WEATHER TERMINAL AREA OPERATIONS 

SECTION 8.  LOWER THAN STANDARD TAKEOFF MINIMA 

185. GENERAL. 
This section contains information to be used by operations inspectors concerning lower than 
standard takeoff minima for air carrier operators.  The authority for lower than standard takeoff 
minima is contained in 14 CFR 135.225(h)(3) and 14 CFR 121.651(a)(1).  When appropriate, 
POIs will issue OpSpecs paragraph C056 and or C078 to Part 121 operators and OpSpecs 
paragraph C057 to Part 135 operators. These OpSpecs contain specific guidance regarding pilots, 
aircraft, and airports when lower than standard takeoff minima are used.  

186. TRAINING. 
POIs shall ensure that operators requesting lower than standard takeoff minima provide training 
to their personnel in all procedures contained in the OpSpecs.  In addition, the operator's training 
program must contain at least the following, as applicable: 

• Rejected takeoffs in a low visibility environment 
• Engine failure at V1 in low visibility 
• Taxiing in a low visibility environment with emphasis on preventing runway incursion 
• Critical areas 
• Crew coordination and planning 
• Dispatcher training 
• Procedures for operators not using dispatch systems 
• Required ground based visual aids (such as stop bars, taxi holding position lights) 
• Required ground based electronic aids (such as ILS/MLS transmissometers) 
• Determination of takeoff alternate airports, as applicable. 
 
NOTE: POIs should be aware that there may be additional limitations and guidance for 
specific airplanes in Flight Standardization Board (FSB) reports and air carrier 
information bulletins (ACOBs), such as SA 226/227. 

187. OPSPEC C056 

OPSPEC C056 - IFR TAKEOFF MINIMA, PART 121 OPERATIONS - ALL AIRPORTS.  
C056 is issued to all operators who conduct operations under Part 121.  

A.  C056 did not change in policy but was split into two paragraphs for programming purposes 
in the new OPSS: C056 “IFR Standard Takeoff Minima, 14 CFR Part 121 (125) Airplane 
Operations - All Airports” and C078, “IFR Lower Than Standard Takeoff Minima, 14 CFR 
Part 121 (125) Airplane Operations - All Airports.”  

B.  If an operator is not authorized to use lower than standard takeoff minima, C078 will not be 
issued. If an operator conducts operations under both Parts 121 and 135, C056 and C057 may 
need to be issued. For more information, see the following:  
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•   14 CFR § 121.649  

•   14 CFR § 121.651(a)(1)  

•   14 CFR § 91.175(f)  

•   Order 8400.10, volume 4, chapter 2, section 7, All Weather Operations  

•   Flight Standards Board (FSB) Report for specific aircraft . 

C.  This is not available or applicable to Part 91K program managers. See 14 CFR Part 91, § 
91.1039(e).  

188. OPSPEC C057 

OPSPEC C057 - IFR TAKEOFF MINIMA, PART 135 OPERATIONS - ALL AIRPORTS.  
C057 is issued to all Part 135 operators who conduct IFR airplane operations to authorize an 
operator to use takeoff minima equal to the lowest straight-in landing minima (14 CFR Part 135, 
Section 135.225(h).  

A.  C057 is issued for conducting IFR standard takeoff minima which are defined as 1 statute 
mile visibility or RVR 5000 for airplanes having two engines or less and 1/2 statute mile 
visibility or RVR 2400 for airplanes having more than two engines.  RVR reports, when 
available for a particular runway, shall be used for all takeoff operations on that runway.  All 
takeoff operations, based on RVR, must use RVR reports from the locations along the runway 
specified in this paragraph.   

B.  The POI, principal maintenance inspector (PMI), and principal avionics inspector (PAI) must 
coordinate the issuance of OpSpec paragraphs A046, Single-Engine IFR (SEIFR), C057, and 
D071, Additional Maintenance Requirements, once the operator has met the requirements for 
SEIFR operations.  All three OpSpec paragraphs must be issued for SEIFR authorization.   

(1)  OpSpec paragraph A046, Single Engine IFR (SEIFR) Passenger-Carrying Operations Under 
CFR Part 135, contains specific maintenance and operational limitations and provisions 
necessary for authority to operate under IFR while carrying passengers in a single-engine 
airplane.  

(2)  The standard OpSpec paragraph C079, 14 CFR Part 135 Operations Lower Than Standard 
Takeoff Minima, is not authorized for SEIFR operations.  Single-engine IFR Part 135 
passenger-carrying operations are not authorized lower than standard takeoff minima at any 
airport without concurrence and authorization from FAA headquarters.  Thus for SEIFR 
operations there is no automatic relief from the requirements of section 135.225(e).  

(3)  OpSpec paragraph D071, Additional Maintenance Requirements, contains requirements for 
airplanes operated in SEIFR operations.  

C.  The following subparagraph is a selectable for issuance in C057, if applicable:  

“c.  When takeoff minima are equal to or less than the applicable standard takeoff minimum, the 
certificate holder is authorized to use a takeoff minimum equal to the lowest authorized straight-in 
Category I IFR landing minimum applicable to the certificate holder for that particular airport.  
The Touchdown Zone RVR report, if available, is controlling.”  
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D.  The following subparagraph is selectable for issuance in C057 for turbine-powered singled engine 
airplanes only:  

“d.  Notwithstanding the requirements of the “NOTE” in subparagraph b above, the certificate holder 
is authorized lower than standard takeoff minima for its 14 CFR Part 135 single engine passenger-
carrying operations in its turbine-powered single engine airplanes only per the limitations and 
provisions of C057 including subparagraph c.”  

E.  For authorizing the Part 135 operator to use takeoff minima lower than ½ mile or RVR 1800, 
OpSpec C079 is applicable.  See AC 120-29, as amended, for information concerning requirements an 
operator must meet before being authorized to use lower than standard takeoff minima.  

F.  C057 is not applicable nor available for Part 91K program managers.  See 14 CFR section 
91.1039(e).  For helicopter authorizations, see OpSpecs H106 and H116.  

 

189. OPSPEC C078 

OPSPEC C078 - IFR LOWER THAN STANDARD TAKEOFF MINIMA, 14 CFR PART 121 
AIRPLANE OPERATIONS - ALL AIRPORTS.  

A.  C078 allows for takeoff visibility with the following exceptions:  
•   Takeoff operations without runway centerline lighting not less than RVR 1000; and  

•   Takeoff operations using visual references not less than RVR 500  

•   Two new subparagraphs added for the authorization of takeoff with lower than standard 
takeoff minima using takeoff guidance systems  

•   Further, a new subparagraph was added which contains provisions for pilot assessment of 
TDZ RVR for takeoff when the installed RVR is inoperative.  

B.  In subparagraph b(2), the touchdown zone RVR 1200 or RVR 1000 authorization can be 
selected, as applicable. Either the touchdown, mid, and rollout RVR 600 or touchdown zone 
RVR 500, mid RVR 500, and rollout RVR 500 can be selected for authorization.  

(1)  Air carriers currently authorized RVR 600 may be approved for RVR 500 operations when 
changes reflecting RVR 600 have been incorporated into the approved training program. 
(Training program not required in Part 125.) No additional flightcrew qualification, by a 
check airman or qualified FAA inspector, is required to fly to these reduced minima provided 
current flightcrew qualification for lower than standard minima for takeoff operations utilizes 
RVR 500 or lower. Both pilots of a two-pilot flightcrew must be qualified for takeoffs using 
RVR 500 before a flightcrew may conduct such takeoffs. Individual pilots must be trained 
(Part 121)) and checked (Parts 121 and 125)) in takeoffs using RVR 500, or lower, before 
conducting such takeoffs. Pilot qualification must include a flight check including at least one 
takeoff during each pilot’s recurrent qualification cycle in a flight simulator capable of 
replicating takeoff visibility of RVR 500; and the simulator must be set at RVR 500, or lower, 
during such takeoffs. (Additional pilot qualification involving a check airman or a qualified 
FAA inspector is not required.)  
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(2)  Operations below RVR 600 at U.S. airports require appropriate surface movement and 
guidance control procedures to be in place at the airport.  

C.  The authorized take off minima changed from touchdown, mid, and rollout RVR 175 meters 
to a reported touchdown zone RVR of 150 meters, mid RVR of 150 meters, and rollout RVR of 
150 meters.  

D.  Pilot Assessment of IFR Lower than Standard Takeoff Minima. Subparagraph c allows for 
pilots to make an assessment of RVR when the TDZ RVR is inoperative, is not reported, or the 
pilot determines that reported TDZ RVR is in error. This assessment, when equal to or greater 
than that required in the TDZ report for takeoffs made with only outside visual references, or 
for takeoffs using takeoff guidance systems, can be used for takeoff when the Mid and Rollout 
reports are available, and are equal to or greater than that required. To take advantage of this 
possibility, each certificate holder must:  

(1)  For each runway for which the assessment is allowed, have an FAA-approved procedure 
for assessing RVR that includes identification of an appropriate number and type of runway 
lights or markings of known spacing that must be visible to the pilot when viewed from the 
flight deck with the aircraft in the take-off position. This procedure must include variability of 
runway light intensity settings and ambient lighting (day or night).  

(2)  For each runway for which the assessment is allowed, have an FAA-approved procedure 
for describing the actions to be taken when local visibility conditions, as determined by the 
pilot, indicate that a significantly different visibility exists from that reported for the TDZ.  

(3)  For each runway for which the assessment is allowed, have an FAA-approved procedure 
for coordinating release with ATC and Dispatch.  

(4)  FAA-approved procedures for RVR assessment, for determining that TDZ RVR reports 
are in error, and for takeoff and flight release in operating manuals and in such materials 
thatare readily available to the flightcrew in the cockpit.  

(5)  An FAA-approved training and validation program of the FAA-approved procedures for 
all flightcrews authorized to participate. Validation of the procedures will be accomplished in 
an FAA-qualified and approved flight simulator. No flight crewmember may participate in 
these operations until this portion of the approved training program is accomplished 
satisfactorily.  

E.  Subparagraph c provides for the authorization for lower than standard take off minima using 
takeoff guidance systems with certain limitations and provisions. Although RVR 500 is the 
lowest authorized RVR when the takeoff is based upon outside visual references, RVR 300 is 
the lowest authorized RVR when using a takeoff guidance system.  

 

[190-209 RESERVED] 
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CHAPTER 2. ALL WEATHER TERMINAL AREA OPERATIONS 

SECTION 9. AUTHORIZATION AND USE OF SPECIAL INSTRUMENT 
PROCEDURES  

210.GENERAL. 

A. The FAA has the responsibility to establish instrument procedures used for terminal 
operations at civil airports within the United States and its possessions. Standard terminal 
instrument procedures, such as Title 14 of the Code of Federal Regulations (14 CFR), Part 97 
approach and departure procedures, are developed and published for all operators.  Title 14 CFR 
Parts 121, 135, and 91, subPart K (91K) operators are authorized to use standard published 
terminal instrument procedures by operations/management specifications (OpSpecs/MSpecs) 
C051, C052, and C053.  An air carrier/operator or fractional ownership program manager may 
have a requirement for terminal instrument arrival or departure procedures that cannot, or should 
not, be established as published procedures.  These special (non-Part 97) procedures would be 
requested for: 

• Use of unique terminal instrument procedures based on a specific aircraft 
type 

• To achieve operational minima that standard criteria does not support 

• For airports without any published procedures 

B. This section contains direction and guidance to be used by principal operations inspectors 
(POI) concerning the authorization of special terminal instrument approach or departure 
procedures for Part 121 and Part 135 air carriers/operators and Part 91K fractional ownership 
program managers. 

NOTE 1:  Guidance provided in this section applies to both Parts 121 and 135 air 
carriers/operators and Part 91K fractional ownership program managers. 

NOTE 2:  The development of published standard terminal instrument procedures is 
generally a higher priority than the development of special terminal instrument 
procedures.  POIs should be aware that a minimum of 1 year-lead time is recommended 
for any special terminal instrument procedure development.  Private firms are now 
beginning to do the development work for special instrument approach procedures, but 
they still require FAA flight inspection, an FAA quality control review, and Flight 
Technologies and Procedures Division, AFS-400, approval. 

211. BACKGROUND.  A discussion of special terminal instrument procedures would not be 
complete without a description of standard (published) Part 97 terminal instrument procedures.  
The development of standard terminal instrument procedures and special terminal instrument 
procedures are as follows: 
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A. Standard Instrument Procedure.  The FAA establishes published IAPs, takeoff and 
landing weather minima, and departure procedures under the provisions of Part 97.  The FAA 
determines the need to establish an instrument approach procedure at an airport.  Once the FAA 
determines a need to establish an approach, the FAA then evaluates departures from all runways, 
the approach(s) and missed approach(s), based on the obstacle clearance requirements for the 
procedures. For this evaluation, the FAA uses the current edition of Order 8260.3, The United 
States Standard for Terminal Instrument Procedures (TERPS), as the standard for the evaluation.  
The FAA then develops standard instrument procedures and publishes them with the appropriate 
landing and takeoff minima. 

B. Special Instrument Procedure. A special instrument procedure may be public or private; 
in either case, an operator must specifically request authorization to use these procedures.  A 
private special instrument procedure is not generally available to the public, but is developed 
solely for the requestor, who may be an operator or some other private entity (e.g., oil company 
or Government agency).  These special procedures are developed at an operator’s/proponent’s 
request, so that the operator may conduct scheduled or nonscheduled passenger or cargo 
operations in IFR conditions where published standard instrument procedures are inappropriate or 
unavailable. 

C. Regional Airspace and Procedures Team (RAPT).  FAA Order 8260.43, Flight 
Procedures Management Program,  current edition, establishes a RAPT as the point of contact for 
standardized consideration, prioritization, processing requests for public and special instrument 
and visual flight procedures and for approving or denying these requests, including RNAV 
procedures.  Following RAPT recommendation and all other required processing and 
development, AFS-400 approves special procedures and forwards them to the appropriate 
Regional Flight Standards Division (RFSD), All Weather Operations Programs Manager 
(AWOPM) for distribution to a Flight Standards District Office/Certificate Management Office 
(FSDO/CMO) for issuance to operators and/or program managers via OpSpecs/MSpecs, or 
issuance to noncommercial operators (Part 91) via letters of authorization (LOA).  The RAPT 
provides the single complete FAA response to customer requests and needs related to flight 
procedures. In addition, Order 8260.43 establishes a National Airspace and Procedures Team 
(NAPT) at Washington headquarters to provide direction and guidance for RAPT-related matters. 

212. INITIATING A REQUEST FOR SPECIAL INSTRUMENT PROCEDURES.  The 
process used to develop and obtain FAA approval for special instrument procedures is addressed 
in FAA Order 8260.19, Flight Procedures and Airspace, current edition.  An air carrier/operator 
desiring a special operation should review the FAA Web site, 
http://www.FAA.gov/ats/ata/ata100/iaps.htm, to determine if there are already special procedures 
serving the airport in question.  When an operator requests a special instrument procedure, the 
FAA will proceed with one of the following: 

A. If a procedure already exists: 

(1) In response to a proponent request, the RFSD AWOPM will provide a copy of 
the procedure to the appropriate POI for processing, if the AWOPM determines that the special 
procedure can be released and authorized for the use by additional carriers.  However, some 
special instrument procedures may be suitable for very limited distribution to one or two carriers 
based on specific reasons.  For example, a particular carrier may provide required maintenance of 
the procedure; the procedure was designed for a specific type of aircraft/avionics performance 
capability only available to one operator; or a particular operator provides some proprietary form 
of support required in the approval of the procedure, etc. 
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(2) The POI must verify that the procedure has been processed according to the 
approval process found in paragraph 4 of this chapter. 

B. If a procedure does not exist, the air carrier/operator may: 

(1) Via the FAA Web site: http://avn.FAA.gov/, complete and submit the “Request 
for IAP” form.  If it is deemed to be in the public’s interest, the National Flight Procedures Group 
(NFPG) will develop the approach at a cost to the Government. 

(2) If the air carrier/operator wants the IAP to be a private venture, then the NFPG 
will develop and maintain the approach at a cost to the air carrier/operator considering one of the 
two following  factors: 

(a) Internally, develop and maintain the procedure (at a cost to the air carrier/ 
operator); or 

(b) Contract with an outside vendor to develop and maintain the approach procedure 
(at a cost to the air carrier/ operator). 

213. SPECIAL TERMINAL INSTRUMENT PROCEDURE APPROVAL PROCESS. 

A. The FSDO/CMO.  The FSDO/CMO does the following: 

(1) Participate in RAPT meetings as an FAA participant at the request of the RFSD-
AWOPM and RAPT chairman. 

(2) Review operator’s approved training program and operations manual to verify 
that they contain any special training and/or procedural limitations that relate to the special 
terminal instrument procedure before the procedure is authorized. 

(3) Perform a preliminary assessment, based on the air carrier/operator’s package 
content, as to the operational acceptability of the proposed procedure for further action, and make 
recommendations to the RAPT through the RFSD-AWOPM. 

NOTE 1:  The FAA will accept military instrument procedures for civil use when they 
comply with all the requirements of TERPS, unless the note “Not for Civil Use” is 
annotated on the procedure by the military.  To ensure that a particular military 
instrument procedure is adequate for civil use, inspectors should request the AWOPM 
to confirm that the procedure is authorized for civil use. 

NOTE 2:  If applicable, before procedure approval, when the airport is equipped with a 
low-level wind shear alert system (LLWAS), the POI should verify that windshear and 
downdraft detection and avoidance information is available throughout the departure 
and missed approach areas where aircraft need to maintain a specific ground track to 
avoid obstacles.  In addition, the POI should make sure this information is made 
available to, and will be used by the flight crewmembers. 

(4) Forward the air carrier/operator’s package, along with any recommendations to 
the RFSD-AWOPM.  In doing this, the FSDO/CMO will perform the following: 

(a) When required, validate the operator’s documentation for special conditions that 
may be specified on the accompanying Form 8260-10, Standard Instrument Approach Procedure. 
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(b) Monitor any operator-conducted validation tests required for a special terminal 
instrument procedure. 

(c) Issue the approved procedure via OpSpec C081 (or LOA, if not an air 
carrier/operator).  If additional users wish to be authorized, they must apply to use the procedure 
through their POIs and the RFSD-AWOPM. 

(d) Forward a copy of the air carrier/operator’s approved charted procedure to the 
Flight Procedure Standards Branch, AFS-420, the originating RFSD-AWOPM, and the 
controlling Air Traffic Control (ATC) facility. 

B. The RFSD-AWOPM will: 

(1) Participate as core RAPT member; and 

(2) Complete the “Special Procedure Checklist,” found in Order 8260.19, Chapter 4, 
Section 4, Figure 4-2, prior to submitting the procedure to the Flight Procedures Office (FPO), 
who chairs the RAPT. 

NOTE:  The AWOPM may provide the special procedure checklist to the 
proponent/developer to have him/her verify that all the items have been completed prior 
to submission. 

(3) When special procedures are received that were developed by the air 
carrier/operator and/or contractor, verify that all applicable coordination with ATC, Airway 
Facilities, and/or FSDO has been completed in accordance with RAPT procedures. 

(4) Provide oversight for issuance of all special procedures within the region. 

(5) Participate as a member of the AFS-400 Procedures Review Board (PRB) to 
assist in determining that adequate OpSpecs and/or equivalent levels of safety have been 
determined. 

(6) Maintain a list by location, procedure, and operator(s), of all special procedures 
issued within the jurisdiction of the region. 

(7) Authorize issuance of approved special procedures to additional requesters 
through the FSDO/CMO. 

(8) Distribute the approved procedure.  If it is an air carrier special procedure, 
distribute to the Air Line Pilots Association (ALPA) and the Allied Pilots Association (APA). 

C. AFS-200/800 will: 

(1) Assist Flight Operations Branch, AFS-410, when requested, in evaluating 
procedure packages from an operational standpoint to determine actions required where 
special training or aircraft equipment and/or performance may exist. 

(2) Include in the operation evaluation of the procedure package’s flyability, 
regulatory compliance, complexity, specific crew qualifications, equipment and/or 
demonstrated performance requirements, recommendations for training, or other special 
operating requirements or considerations deemed necessary to execute the procedure. 
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NOTE:  The approval duties and responsibilities of the National Flight 
Procedures Group (NFPG) (AJW-32) and AFS-400 are addressed in 
Order 8260.19.  This Order may be accessed via the FAA Web site: 
http://www.airweb.FAA.gov/Regulatory_and_Guidance_Library/rgOrders.nsf/

214. SPECIAL INSTRUMENT APPROACH PROCEDURE PACKAGE 
CONTENT.  Special instrument procedures may be developed by the FAA, air 
carrier/operator or an agent hired by the air carrier/operator. A package without the required 
information will be returned to the submitter without action. In addition to the completion of 
applicable FAA 8260-series forms, certain levels of coordination, maintenance, protection, 
and periodic review are required. The air carrier/operator and/or the POI must ensure all 
documentation prescribed in Order 8260.19 (as amended), Chapter 4, Section 4, is prepared 
and submitted as specified. 

215. REVISIONS TO SPECIAL TERMINAL INSTRUMENT PROCEDURES. 
Standard terminal instrument procedures and special terminal instrument procedures are 
reviewed biennially; therefore, special terminal instrument procedures may be periodically 
revised.  Revisions to special instrument procedures go through the same process as new 
procedures. Once the amendment is approved by AFS-400, the RFSD-AWOPM will send the 
new FAA Form 8260-7, Special Instrument Approach Procedure, to the POI. The POI will 
sign the form, change the airport OpSpecs on the back of the 8260-7 to denote the new 
amendment number, and send both documents to the operator. The POI is also responsible for 
directing the RFSD-AWOPM to update the regional list of operators authorized to use special 
terminal instrument procedures. This list must be updated whenever an operator surrenders a 
certificate or informs the POI that the special terminal instrument procedure authorization is 
no longer required. CMO/FSDOs are responsible for advising the Regional AWOs of the 
change of POI for any operator authorized special instrument procedures. 

216. CANCELLATION OF SPECIAL PROCEDURES. In the event a special IAP is no 
longer needed or required, the FAA will do the following: 

(A) The RFSD-AWOPM will notify the National Flight Procedures Office (NFPO), (or the 
commercial organization that is maintaining the procedure) that the procedure is no longer 
required and should be cancelled 

(B) The NFPO (or the commercial organization that is maintaining the procedure) will 
prepare an original Form 8260-7, per Order 8260.19, Chapter 8, Section 9, completing only the 
type of procedure and the City and State lines, entering the required notation on the front of the 
form, leaving the “effective date” blank. The NFPO will then send the form to AFS-420 for 
processing and distribution. 

(C) AFS-420 will process the cancellation and forward it to AFS-400 for signature. AFS-400 
will then return the signed Form 8260-7 to AFS-420 for distribution and AFS-400 will retain the 
original copy. The RFSD-AWOPM will receive a copy for filing at the region and will distribute 
a copy to all POIs for operators authorized to use the procedure. 

(B) If one operator is no longer going to use a procedure which has multiple operators, the 
POI should remove the procedure from the operators OpSpecs and advise the RFSD-AWOPM 
that the operator is no longer authorized to use that special procedure. 

217. PRACTICES AND POLICIES FOR IFR DEPARTURE PROCEDURES. When 
required, the FAA publishes Part 97 IFR takeoff minima and departure procedures for airports 
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having published IAPs. Public Part 97 IFR takeoff minima or those minima authorized by 
OpSpecs will be used.  The FAA may develop special IFR departure procedures when requested 
and a proven need exists. The FAA does not publish Part 97 IFR takeoff minima and departure 
procedures unless a published approach procedure exists. The FAA does not encourage requests 
for special takeoff minima and departure procedures from airports without an approach 
procedure. 

NOTE:  FAA Form 7100-1 has been discontinued and departure procedures are now on 
FAA Form 8260-15, Departure Procedure/ Takeoff Minima. There may still be some 
FAA Forms 7100-1 and 7100-3 still being used to substantiate departure procedures, 
particularly if they were developed by a carrier or private firm. If these old procedures 
are found, please inform the RFSD-AWOPM so that they can be reviewed and updated, 
as necessary. 

218. FLIGHT PROCEDURES STANDARDS WAIVER TO SPECIAL TERMINAL 
INSTRUMENT PROCEDURES (FAA FORM 8260-1). If the desired procedure cannot be 
designed using standard criteria, a flight procedures waiver is required. See FAA Order 8260.19. 

219. PROVISIONAL AUTHORIZATIONS. A list of “Special Pilot Qualification Airports” 
can be found on the Web at http://www.opspecs.com/ops/SpecialPICAirports/.  Operators 
desiring to use special terminal instrument procedures serving airports on this list are required to 
perform an in-flight validation test. OpSpec C050, Special Pilot-In-Command Airport 
Qualifications, is used to authorize Part 121 air carrier certificate holders to conduct IFR 
operations into special airports requiring special airport qualification and validation in 
accordance with the provisions and limitations of the OpSpec and CFR Part 121.445. If the 
airport served is not listed on http://www.opspecs.com/ the POI may issue a provisional 
authorization allowing an operator to conduct a special terminal instrument procedure without in-
flight validation tests. This provisional authorization should not exceed 30 days and is used to 
allow an FAA operations inspector to evaluate the special terminal instrument procedure during 
routine operations. The provisional authorization should only be used after a careful evaluation 
has been made of the special terminal instrument procedure for safety-related factors. 

220. SPECIAL IFR DEPARTURE PROCEDURES FOR DEPARTURE FROM 
AIRPORTS WITHOUT INSTRUMENT APPROACH PROCEDURES (PART 135 
OPERATORS ONLY). Notwithstanding FAA guidance concerning the grouping of arrival with 
departure procedures, special 

takeoff minima and IFR departure procedures may be designed by the FAA for airports that do 
not have instrument approach procedures. The approval process is the same as outlined in 
paragraph 4 of this section. Based on the requirements of Part 135, § 135.215(d), the operator 
must provide the POI with sufficient justification to determine that the IFR departure from an 
airport that does not have an IAP is necessary and that the proposed operation can be safely 
conducted. Operators departing from an airport where no instrument approach procedures are 
available must list a takeoff alternate as specified in § 135.217. 

221. NOTICES TO AIRMEN (NOTAM).. Special terminal instrument procedures may be 
covered by the NOTAM system. For information to be put into the NOTAM system the following 
conditions must be met: 

• The NOTAM office must receive the information from the National Flight Procedures 
Group (NFPG) 
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• The airport must be a public use airport with a location identifier (i.e., KSEA). 

B. These special flight data center (FDC) NOTAMS will be issued by the U.S. NOTAM 
office, indicated by the word SPECIAL in parenthesis at the start of the second line of the 
NOTAM. 

NOTE:   The POI must verify that the special IAP sponsor can initiate NOTAM 
action on the procedure to the NFPG or that the sponsor has an alternate system 
to advise all approved users of safety of flight information pertaining to that 
procedure. See Order 8260.19 Ch. 4, Sec. 4, for further guidance. 

 

[222-234 RESERVED] 
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