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REGULATORY, GOVERNMENT AND INDUSTRY DOCUMENTATION, GUIDANCE MATERIAL AND STANDARDS REVIEW
U.S. Federal Aviation Administration (FAA) DOCUMENTATION

1.
FAA Advisory Circular AC  135-9: “FAR PART 135 ICING LIMITATIONS”
Document Information:
Title:
FAR Part 135 Icing Limitations

Publisher:
U.S. Federal Aviation Administration

Author:
Federal Aviation Administration, AFS-250

Date:
5/30/1981

Document Summary:

The advisory circular (AC) provides information and guidance for commuter and air taxi operators relative to requirements of FAR Part 135.227 and on complying with its requirements.  It is aimed at certificate holders that utilize aircraft that are not certified for operations in icing conditions.  Specifically it addresses operational limitations of those small aircraft that were equipped with certain ice protection equipments and may or may not have been certified for flight into known or forecast icing conditions.  It specified limitations and placarding requirements for those aircraft not fully meeting ice protection requirements of Section 34 of Appendix A for Part 135 operations for part 23 airplanes. At this time this document is deemed to be dated since most current part 135 operations employ airplanes with certificated ice protection systems. 

Positive Aspects of Regulatory/Guidance Document: 
None noted.

Negative Aspects of Regulatory/Guidance Document:
This document refers to Part 135 (commuter and air taxi) aircraft operations in which airplanes not fully certified for flight into known or forecast icing conditions are employed.  It is deemed to be dated since currently nearly all part 135 operations employ airplanes certified for flight in known icing conditions.

2.
FAA Advisory Circular AC  20-117: “HAZARDS FOLLOWING GROUND DEICING AND GROUND OPERATIONS IN CONDITIONS CONDUCIVE TO AIRCRAFT ICING”

Document Information:
Title:
Hazards Following Ground Deicing and Ground Operations in Conditions Conducive to Aircraft Icing 

Publisher:
U.S. Federal Aviation Administration

Author:
Federal Aviation Administration, AWS-100

Date:
12/17/1982 (reissued 3/29/1988)

Document Summary:

This advisory circular emphasizes the "Clean Aircraft Concept" following ground operations in conditions conducive to aircraft icing and provides information to assist in its compliance.  This AC was issued following recent accidents (of that time) involving large transport and small general aviation aircraft in which it was to indicate that misconceptions exist regarding the effect of slight surface roughness caused by ice accumulations on aircraft performance and flight characteristics and the effectiveness of Freezing Point Depressant (FPD) ground deicing and anti-icing fluids. This AC was directed to all segments of aviation to include aircraft manufacturers; airline engineering, maintenance, service and operations organizations; aircraft maintenance and service personnel; and aircrews of all aircraft types and categories.  The information in this AC was therefore general in nature for basic understanding purposes to facilitate development of standardized procedures and guidance by various segments of the aviation industry. It addressed: FPD fluids; the types and effects of frozen contaminants on aircraft aerodynamic performance; deicing and anti-icing methodologies and procedures, variables that affect the time of effectiveness of FPD fluids during ground operations in conditions conducive to aircraft icing, and aircraft critical surfaces. It stressed that final assurance of a safe take-off rests in a pre-takeoff inspection to ensure clean aircraft surfaces.  In essence this constitutes the “Clean Aircraft Concept. Much of the information in this AC has been surpassed by improvements in FPDs, application procedure, advanced ground deicing and anti-icing equipments and facilities and by regulatory requirements. This AC is to be replaced by AC 20-117A of the same title.

Positive Aspects of Regulatory/Guidance Document:
This was the first US document to stress the need for clean aircraft surfaces prior to takeoff attempt following ground operations in icing conditions.

Negative Aspects of Regulatory/Guidance Document:
Document is dated and much of its information has been superseded by technological advances in materials, facilities and procedures since its issuance.  

3.
FAA Advisory Circular AC  120-58: “PILOT GUIDE – LARGE AIRCRAFT GROUND DEICING”
Document Information:
Title:
Pilot Guide – Large Aircraft Ground Deicing

Publisher:
U.S. Federal Aviation Administration

Author:
Federal Aviation Administration, AFS-400

Date:
9/30/1992

Document Summary:

This advisory circular (AC) contains recommendations for ensuring the safe operation of large airplanes during icing conditions and guidelines for the development of adequate procedures for the deicing of large airplanes.  It is designed for the use of flight crewmembers, maintenance and servicing personnel, and other aviation personnel responsible for ground deicing and aviation safety in general.  The guidelines and procedures offered in this AC are advisory in nature and do not carry the force of a regulatory requirement.  However, prudent operators will find that this information can further enhance safe operations and procedures. In addition to a brief summary of the information contained in AC 20-117 “Hazards Following Ground Deicing and Ground Operations in Conditions Conducive to Aircraft Icing,” this AC contained recent information (at that time) and guidance materials regarding advanced deicing and anti-icing fluids and procedures for their use.  It recommended adherence to the clean aircraft concept which proposes “get it clean and keep it clean” during operations in adverse weather conditions. It was reproduced in a size and format that made it easily added to flight manuals and checklists, or carried in flight cases. An updated version of this document was written in 2006 and is awaiting publication. This AC is to be replaced by AC 120-58A of the same title. 

Positive Aspects of Regulatory/Guidance Document:
Document aimed at large aircraft operators and other related personnel addresses the need for clean aircraft surfaces prior to takeoff attempt following ground operations in icing conditions.  

Negative Aspects of Regulatory/Guidance Document: 
Document is dated, and much of its information has been superseded by technological advances in materials, facilities and procedures since its issuance in 1992.  

4.
FAA Advisory Circular AC  135-16: “GROUND DEICING AND ANTI-ICING - TRAINING AND CHECKING”
Document Information:
Title:
Ground Deicing and Anti-Icing – Training and Checking

Publisher:
U.S. Federal Aviation Administration

Author:
Federal Aviation Administration, AFS-250

Date:
12/12/1994

Document Summary: 

This advisory circular (AC) referred to as the FAR Part 135 (commuter) Deicing Rule provides information on complying with US Code of Federal Regulations FARs 135.227, 135.345 and 135.351.   Specifically it addresses: ground deicing and anti-icing training requirements that should be incorporated into an approved program of certain operators; ground deicing and anti-icing guidance for those air operators that are not required to have an approved training program.  Also, it details pre-takeoff contamination check requirements that are required of all Part 135 operators except those that develop an alternative approved procedure or those that operate under an approved FAR 121 approved program in accordance with requirements of FAR 121.629. Specifically it presents background information espousing the “Clear Aircraft Concept,” defines the “Pre Takeoff Contamination Check and it requirements,” provides guidance on alternative methods of checking the airplane for contamination, delineates the requirements for the use of HOT Guidelines by Part 135 operators, discusses deicing/anti-icing training requirements for single pilot operations, addresses deicing and anti-procedures for part 135 aircraft, provides appropriate ground deicing terminology and definitions, and delineates requisite inspection and check procedures and responsibilities.  Of note is the Pre-Takeoff Contamination Check, which is defined as, “A check performed within 5 minutes of takeoff to ensure that the aircrafts wings and control surfaces are free of frozen contaminants.” This check may be accomplished from inside or out side of the aircraft depending upon approval.  
Positive Aspects of Regulatory/Guidance Document: 
This document referred to as the Part 135 (Commuter) aircraft deicing rule presents guidance to those operators of small aircraft that may have an Approved Deicing Program.  It allows the Pre-Takeoff contamination check, which if adopted, would be candidate for advanced technology systems such as an operational ground ice detection system (GIDS).

Negative Aspects of Regulatory/Guidance Document:
This document is dated and does not incorporate information on newer technology fluids such as the Type III (designed commuter aircraft application) or on recent developments in ground ice detection.

5.
FAA Advisory Circular AC  135-17: “PILOT GUIDE SMALL AIRCRAFT GROUND DEICING”
Document Information:
Title:
Pilot Guide – Small Aircraft Ground Deicing

Publisher:
U.S. Federal Aviation Administration

Author:
Federal Aviation Administration, AFS-200

Date:
12/14/1994

Document Summary:

This advisory circular (AC) provides information and recommendations to assist pilots in conducting ground operations during weather conditions conducive to aircraft icing.  Although directed at pilots of small commuter aircraft (part 125 and 135 operations) it also presents information that can be used by other flight crewmembers, maintenance, servicing, and other aviation personnel responsible for ground deicing and aviation safety in general.  Prudent operators have found that this information can further enhance safe operations and procedures.  This AC contains information and guidance regarding deicing and anti-icing fluids and procedures in use during that time frame.  It highlighted the use of deicing and anti-icing equipment that would typically be found at airports served by commuter aircraft.  It also, presented information and guidance on how to comply with the “clean aircraft concept, “which required that the aircraft aircraft’s critical surfaces be free of frozen contamination prior to takeoff. It was reproduced in a size and format intended to make it easily added to flight manuals and checklists, or carried in flight cases.  This AC is to be replaced by AC 135-17A of the same title. 

Positive Aspects of Regulatory/Guidance Document:
Document addresses the need for clean aircraft critical surfaces prior to takeoff attempt following ground operations in icing conditions.  

Negative Aspects of Regulatory/Guidance Document:
Document is dated and much of its information has been superseded by technological advances in materials, facilities and procedures since its issuance.  

6.
FAA Advisory Circular AC  91-74: “PILOT GUIDE – FLIGHT IN ICING CONDITIONS”
Document Information:
Title:
Pilot Guide – Flight in Icing Conditions

Publisher:
U.S. Federal Aviation Administration

Author:
Federal Aviation Administration, AFS-220

Date:
12/12/2002

Document Summary: 

The purpose of this advisory circular (AC) is to provide pilots with a convenient reference on the principals factors related to flight in icing conditions and the location of additional information in related publications.  It contains essential information concerning safe flight in icing conditions, what conditions should be avoided, and information on how to avoid and exit those conditions if encountered.  It was written for pilots of airplanes operating under parts 91, 121, 125, and 135 of Title 14 of the US Code of Federal regulations. It addresses terminology associated with icing; atmospheric icing conditions; icing effect on aircraft performance, flight planning; in-flight operations and icing considerations for each phase of the flight.  In addition it addresses several icing related accidents, regulatory issues related to icing; provided an icing checklist and a glossary of recommended reading on the subject. This AC has been reproduced in size and format that makes it easily added to flight manuals and checklists, or carried in flight cases. 

Positive Aspects of Regulatory/Guidance Document: 
This document, aimed at all aircraft pilots and aircraft operators presents operational information on many of the aspects of piloting an airplane in icing conditions.  It stresses the necessity of operating with clean aerodynamic surfaces to obtain optimal performance in icing conditions. 

Negative Aspects of Regulatory/Guidance Document:
Document was written for flight in icing conditions, following takeoff, and does not address ground deicing/anti-icing technologies or procedures. 

7.
FAA Advisory Circular AC 120-60B: “AIRCRAFT DEICING AND ANTI-ICING PROGRAM”
Document Information:
Title:
Aircraft Deicing and Anti-icing Program

Publisher:
U.S. Federal Aviation Administration

Author:
Federal Aviation Administration, AFS-220

Date:
12/05/2004

Document Summary:

This advisory circular (AC) has been updated to reflect current industry practices and to standardize the application process and training programs associated with ground deicing and anti-icing.  It provides an industry-wide standard for obtaining FAA approval of a Ground Deicing/Anti-icing Program in accordance with Title 14 of the US Code of Federal Regulations (14 CFR) part 121, section 121.629.  In addition, it provides a means for certificate holders to deice/anti-ice aircraft using another certificate holder’s personnel and procedures or contract personnel who have been trained by the other certificate holder.  It includes sections on definitions, related reading material, contents, program elements, and operations in lieu of an approved deicing/anti-icing program. This AC provides guidelines for acceptable program elements for incorporation in the certificates holder’s approved ground deicing and anti-icing program. These elements include (a) Management Plan, (b) Application Procedures, (c) HOT Tables and procedures for their use, (d). Frozen Contaminants, (e) Type of Icing Checks, (f) Communications, (g) Initial/Recurrent Ground Training and Qualifications.

Positive Aspects of Regulatory/Guidance Document:

This document present standardized information for US certificate holders on the requirements for preparing a part 121 based Aircraft Deicing and Anti-icing Program.  In addition it presents current information on some of the industry best-practices and procedures in using freezing point depressant fluids to deice and anti-ice aircraft.  It clarifies criteria associated with using another certificate holder’s personnel or procedures to deice/anti-ice an aircraft.

Negative Aspects of Regulatory/Guidance Document:
None noted.  
8.
FAA Advisory Circular AC  120-89: “GROUND DEICING USING INFRARED ENERGY”
Document Information:
Title:
Ground Deicing Using Infrared Energy

 Publisher:
U.S. Federal Aviation Administration

Author:
Federal Aviation Administration, AFS-220

Date:
12/13/2005

Document Summary:

The advisory circular (AC) provides (a) Guidelines and recommendations for pilots, certificate holders, and operators of deicing facilities regarding the use of infrared (IR) technology for deicing of aircraft, (b) Information on industry’s best practices on the use of IR technology for deicing aircraft, (c) Guidance on the selection of an IR deicing facility as a means of deicing a certificate holder’s aircraft, (d) Guidance on how to incorporate the use of IR technology into a certificate holder’s approved deicing and anti-icing program, and (e) An industry-wide means for obtaining approval for the use and inclusion of IR technology in an operator’s Ground Deicing/Anti-icing Program. Also, it includes sections on definitions, related reading materials, background addressing IR technology, and approval criteria.  Some key points presented in this AC are: (1) IR Facilities may be used for deicing of aircraft, (2) the IR energy unit emits IR focused energy in a line-of sight pattern to aircraft surfaces, (3) although the IR emitted energy has been shown to melt ice and other frozen contaminants on aircraft surfaces, thermal damage to these surfaces has not been observed, (4) following deicing by IR, anti-icing with freezing point depressant fluids (FPD) may be required, (5) there are no holdover times (HOTs) associated with IR deicing.  If required, HOTs are based upon a FPD fluid application following deicing by IR, (6) special attention should be given to the under wing and undercarriage areas of aircraft since the IR energy sources units are typically mounted overhead, which precludes line-of-sight IR energy from reaching these areas, and (7) although IR facilities are not certified by the FAA, approval of their use is achieved through showing compliance with the requirements of this AC and by incorporating its use in an approved ground deicing program/plan. 

Positive Aspects of Regulatory/Guidance Document:
This document presents general information on the use and approval requirements for IR facilities. IR facilities are deemed to offer substantial improvements in reducing the use of deicing fluids, thus optimizing the use of these fluids. Savings of FPD fluids used for deicing on the order of ≈ 60% have been cited by IR facility manufacturers (depending upon the type of frozen contaminants). 

Negative Aspects of Regulatory/Guidance Document:
The IR facilities/technologies discussed in this document have been shown to have relative high initial material and installation costs.  However, in the long run, it is anticipated that improvements in environmental conditions due to the use of less FPD fluids for deicing can be a cost off-setting factor.

9.
FAA Advisory Circular AC  20-73A: “AIRCRAFT ICE PROTECTION”
Document Information:
Title:
Aircraft Ice Protection

Publisher:
U.S. Federal Aviation Administration

Author:
Federal Aviation Administration, AIR-120

Date:
10/16/2006

Document Summary: 

The purpose of this advisory circular (AC) is to inform type certificate and supplemental type certificate applicants of an acceptable means of demonstrating compliance with the aircraft ice protection requirements of parts 23, 25, 27, 29, 33 and 35 of Title 14, US Code of Federal Regulations.  The information in this AC applies to aircraft manufacturers, modifiers, foreign regulatory authorities, and FAA certification engineers in general.  It applies to ice protection for small airplanes, large airplanes, small rotorcraft, large rotorcraft, propellers and aircraft engines.  It also provides guidance to aircraft type certificate holders and provides guidance on how to maintain the aircraft’s airworthiness when operating in an icing environment.  In addition it provides guidance to aircraft operators seeking assurance that their aircraft continues to comply with airworthiness requirements and operating rules that allow the use of deicing and anti-icing fluids to prevent ice, snow, or frost formations from adhering to the wing. It addresses: applicable airplane airframe, engine and propeller ice protection requirements; aircraft flight manuals; rotorcraft; aircraft frost and clear ice considerations, airplane deicing and anti-icing before takeoff, and extended range operations with two-engine airplanes (ETOPS) icing considerations; and provides numerous references. Sections 11 and 12 of this AC specifically address aircraft clear ice and frost considerations; and airplane deicing and anti-icing before takeoff respectively.  Section 11 refers to appendix V which addresses frost formation criteria, under wing frost, cold soaked fuel icing, Ground Ice Detectors (GIDS) and operational recommendations for removal of frost and ice before takeoff during ground operations in conditions conducive to aircraft icing. Section 12 provides information on the FAA’s Flight Standards Information Bulletin (FSAT) which contains recent information of aircraft deicing and anti-icing procedures, and presents the yearly updated Holdover time Guidelines (HOTs) that are used by the world’s airlines in determining the time of effectiveness of various anti-icing fluids under ground icing weather conditions.  It references the applicable regulatory requirements, which prohibit takeoff with frost, ice or other frozen contaminants adhering to aircraft wings. 

Positive Aspects of Regulatory/Guidance Document:
This document is aimed at type certificate holders and applicants seeking ice protection approvals for airplanes, rotorcraft, propellers and aircraft engines.  It addresses the concerns related to frost, clear ice and ice detector usage.  Also, it references the Holdover time Guidelines (HOTs) applicable to aircraft anti-icing and deicing fluids. 

Negative Aspects of Regulatory/Guidance Document:
Although this AC is relatively new, it references FAA HOTs as being contained in the FAAs FSAT.  However, beginning with the 2006-2007 winter icing season FAA HOTs have been presented in the FAAs Notice 8000.329 (FAA Approved Deicing Program Updates, Winter 2006-2007).
10.
FAA Bulletin N 8000.329: “FAA APPROVED DEICING PROGRAM UPDATES, WINTER 2006-07”
Document Information:
Title:

FAA N8000.329 “Approved Deicing Program Updates, 


Winter 2006-07”
Publisher:
U.S. Federal Aviation Administration

Author:
Federal Aviation Administration, AFS-200

Date:
October 27, 2006

Document Summary:

This notice is intended to provide FAA inspectors information on holdover times (HOT), a listing of qualified deicing/anti-icing fluids, and recommendations on various other ground deicing/anti‑icing issues for the 2006-2007 winter deicing season.  Although intended primarily for FAA inspectors, it is used by most parties in the aviation industry that have an interest in aircraft ground deicing.  These include domestic and foreign airlines, fluid manufacturers, deicing equipment manufacturers, training specialist, fluid testing organizations, airline organizations, researchers and other authorities.  This document presents the HOT guidelines for use during the winter 2006-2007 season. It includes generic Type I, II, III and IV HOT guidelines, In addition it presents 7 manufacturer brand name specific Type II HOT guidelines and 13 manufacturer brand name specific Type IV HOT Guidelines. It presents background information on HOT guidelines, their interpretation, their usage and several cautions associated with extreme weather condition such as freezing rain, heavy snow and hail. A new item added to holdover time tables this year is the Ice Pellet Allowance Time.  It allows a maximum time of 25 minutes for operating in light ice pellet conditions.  It is not applicable to ice pellet conditions when mixed with freezing rain or snow.  Another item added this season is procedures for takeoff operations in heavy snow conditions.  In essence this procedure allows operators with an approved deicing program to takeoff within five minutes after successful completion of a visual/tactical check provided the airplane was anti-iced with a Type IV fluid.  Also, it provides information on the Lowest Operational Use Temperature (LOUT) of a fluid and gives examples on how the LOUT is determined for various fluid and environmental conditions.  In addition it presents general information of deicing/anti-icing fluid application procedures and incorporates the latest information in its Table 5, “FAA Guidelines for the Application of SAE Types II, III, and IV Fluid Mixtures.” This document is updated annually.

Positive Aspects of Regulatory/Guidance Document:

This key document is used by the world’s airlines and serves as the standard for disseminating information on the measured time of effectiveness of various deicing/anti-icing fluids (HOTs). It provides an authoritative listing of qualified deicing/anti-fluids. It presents authoritative guidance information on acceptable practice and procedures in using freezing point depressant fluids to deice and anti-ice aircraft. It addresses voiced concerns from air carriers associated with operations in ice pellet and heavy snow conditions.

Negative Aspects of Regulatory/Guidance Document:
None noted.  
11.
FAA Advisory Circular AC  23-1419-2D: “CERTIFICATION OF PART 23 AIRPLANES FOR FLIGHT IN ICING CONDITIONS”
Document Information:
Title:
Certification of Part 23 Airplanes for Flight in Icing Conditions

Publisher:
U.S. Federal Aviation Administration

Author:
Federal Aviation Administration, ACE-100

Date:
4/19/2007

Document Summary:

The purpose of this advisory circular (AC) is to set forth an acceptable means of demonstrating compliance with the aircraft ice protection requirements of Title 14, US Code of Federal Regulations, (14CFR) Part 23.  The information in this AC applies to aircraft manufacturers, modifiers, foreign regulatory authorities, FAA small airplane type certification engineers and their designees.  It applies to airplanes ice protection systems certified in the normal, utility, aerobatic and commuter categories.  It addresses: design objectives; analyses, ground testing, flight test planning, flight testing, performance and flying qualities, ice shedding, and placarding and Flight Manual requirements.  Paragraph 17 of this AC specifically addresses aircraft ground deicing fluids and provides recommendations for assessing their effects on aircraft performance during takeoff and subsequent flight.  It addresses Type I, Type II, Type III and Type IV fluids and provides guidance on recommended use and tests for each fluid type.  Also, information on applicable airplane flight manual entries is addressed.  A supplement to this document presenting further requirements for flight testing/use of ground deicing fluids is awaiting information from the SAE G-12 Aircraft Ground Deicing Committee and will be considered for publication when received. 

Positive Aspects of Regulatory/Guidance Document:
This document aimed at aircraft manufacturers, certification engineers, and foreign regulatory authorities, in general addresses in-flight ice protection requirements for part 23 airplanes.  However paragraph 17 provides general recommended guidance on flight testing requirements to ascertain the effects of thicken ground deicing and anti-icing fluids on takeoff/climb out performance on the aircraft. 

Negative Aspects of Regulatory/Guidance Document: 
None noted (A supplemental to the document is being considered, following information from the SAE G-12 Aircraft Ground Deicing Committee). 

U.S. Environmental Protection Agency (EPA) documentation

12.
EPA – 821-R-00-016: “PRELIMINARY DATA SUMMARY AIRPORT DEICING OPERATIONS”
Document Information:
Title:
EPA – 821-R-00-016 – Preliminary Data Summary Airport Deicing Operations] 

Publisher:
US Environmental Protection Agency, Office of Water 

Author:
S. Barash, J. Covington, and C. Tamulonis 

Date:
August 2000

Document Summary:

This preliminary data summary provides information about the air transportation industry and the best practices employed for aircraft and airfield deicing operations, as well as for the collection, containment, recovery, and treatment of wastewaters containing deicing agents.  This report was intended as a presentation of information of which EPA was aware of (year 2000 time frame) concerning the use of deicing fluids at airports.  It was intended that this study serve as an objective source of information that could be used by airports, airlines, state and local regulators, and citizen groups.  This report focused on approximately 200 US airports with potentially significant deicing/anti-icing operations.  These airports although quite diverse, typically received a minimum of one inch of snowfall annually and conducted at least 10, 000 aircraft operations. The catalyst for development of storm water discharge programs is the EPA Phase I Storm Water Discharge Permit regulations.  On an average EPA observed that most airports had achieved a 70% collection efficiency of storm waters containing deicing/anti-icing effluents at a cost of approximately $20 million dollars (spent over several years0. EPA observed that since the implementation of the Storm Water Discharge Permit regulations and the resulting increase in the use of best management practices, fewer sever environmental incidents had been reported.  In general this was attributed to:

· Increased use of propylene based deicing fluids as opposed of ethylene based deicing fluids;

· Increased use of anti-icing fluids as a means of reducing the volumes of deicing fluids needed;

· Increased use of non fluid based deicing methods, such as infrared energy and force air deicing;

· Increased use of systems for glycol recycling/recovery;

· Increased use of collection, containment, and treatment of spent glycol at Publicly Owned Treatment Works (POTW). and

· Increased use of alternative airfield pavement deicing chemicals, such as potassium acetate, as a replacement for urea or ethylene glycol-based pavement deicers.

In the section 6.2 of the report EPA lists 17 deicing fluid minimization methods that had been observed.  Prominent among these were: use preventative anti-icing fluids, forced air systems, computer controlled gantry systems, infrared deicing systems, hot water deicing, varying glycol concentration to ambient temperature, mechanical methods, hangar storage, and airport traffic flow strategies with departure slot allocation. Finally EPA estimated a possible reduction in discharge of ADF, if effluent limitations guidelines and standards were implemented for airports deicing operations.  They estimate that if all airports with significant deicing operations could achieve a 70% collection efficiency of ADF applied, the discharge to surface waters could be reduced by approximately 4 millions gallons per year.   

Positive Aspects of Regulatory/Guidance Document: 

This document presents an overview of airport deicing operations with emphasis on environmental concerns associated with the discharge of ADF effluents into nearby waterways.  It lists 17 procedures/practices that may minimize the use of glycol for deicing purposes.

Negative Aspects of Regulatory/Guidance Document: 
None noted. 

Transport Canada (TC) documentation

13.
Transport Canada:  “HOLDOVER TIME (HOT) GUIDELINES WINTER 2006-07”
Document Information:
Title:

Transport Canada  “Holdover Time (HOT) Guidelines 2006-2007”
Publisher:
Transport Canada

Author:
POC   D. Ingold

Date:
July 2006

Document Summary:

This document presents the Transport Canada Holdover Time Guidelines for the winter icing season of 2006-2007. It serves as an adjunct to the Transport Canada document TP 14052E “Guidelines for Aircraft Ground Icing Operations.” Its primary purpose is to provide information to the Canadian Aviation Industry on the time of effectiveness of various deicing/anti-icing  fluids. Although it serves as the primary source document of HOT guidelines for Canadian Air Operators, it is intended to provide this information to Airport Operators, deicing service providers, Central Deicing Facility (CDF) operators, maintenance personnel, managers, Transport Canada Operations Inspectors, and others involved in the aircraft ground icing operations.  In numerous tables, it presents the HOTs of 1.) one Type fluid, 2.) eight Type II fluids, 3.) one Type III fluid and 4.) thirteen Type IV fluids.  In addition it includes tables listing: Currently Qualified Fluids, SAE Type I Deicing Fluid Application Procedures, SAE Type II, III and IV Anti-Icing Fluid Application Procedures, a Visibility in Snow vs. Snowfall Intensity Chart, and a Lowest-On-Wing-Viscosity (LOWV) Values for Anti-Icing Neat Fluids Chart. It is usually updated annually in July.  These updates are typically based upon recommendations coming from the SAE G-12 Aircraft Ground Deicing Committee annual meeting, recent winter testing results and recommendations from the FAA and the Association of European Airlines Deicing/Anti-icing Working Group.  It is available from the following Transport Canada website:

http://www.tc.gc.ca/CivilAviation/commerce/holdoverTime/menu.htm
The Transport Canada HOT Guidelines serve as an adjunct to the TC TP 14052E “Guidelines for Aircraft Ground Icing Operations” document.

Positive Aspects of Regulatory/Guidance Document:

This document is updated annually and reflects recent changes in HOT guidelines of qualified deicing/anti-icing fluids.  The basis for these changes may be recommended changes in operational procedures, advancements in technology, regulatory information, and/or recent safety concerns.

Negative Aspects of Regulatory/Guidance Document:
None noted.  
14.
Transport Canada CBAAC 0225R3: “GUDIELINES FOR AIRCRAFT GROUND OPERATIONS AND HOLDVER TIME GUIDELINES FOR WINTER 2006-07”
Document Information:
Title:
TC CBAAC 0025R3 “Guidelines for Aircraft Ground Operations and Holdover Time Guidelines for Winter 2006-2007
Publisher:
Transport Canada, Commercial and Business Aviation, AARXB

Author:
POC   D. Ingold

Date:
July 21, 2006

Document Summary: 

This advisory circular is intended to inform air operators of the availability and location of the “Guidelines for Aircraft Ground Operations – TP 1405E” document and the “ 2006-2007 Holdover Time Guidelines” document. It is applicable to all air operators under Subparts 604, 701, 702, 703, and 704, and 705 of the Canadian Aviation Regulations. It informs readers that the Transport Canada  “Guidelines for Aircraft Ground Operations – TP 14005E” and the “HOT Guidelines for Winter 2006-2007” are posted on the following Transport Canada website:
http://www.tc.gc.ca/CivilAviation/commerce/holdoverTime/menu.htm
It further relates that it is the responsibility of the user to periodically check the website for any updates. This CBAAC is to be reissued annually to advise air operators of the availability of HOT guidelines. This advisory document only notifies users of the location where current information of TC’s Guidelines for Aircraft Ground Icing Operations and Holdover Time Guidelines for Winter 2006-2007 documents can be found on the WEB.

Positive Aspects of Regulatory/Guidance Document:

This advisory circular is intended to inform air operators of the availability and location of the “Guidelines for Aircraft Ground Operations – TP 1405E” and “ 2006-2007 Holdover Time Guidelines” documents. It is issued annually.

Negative Aspects of Regulatory/Guidance Document: 
None noted.
15.
Transport Canada TP 14052E: “GUIDELINES FOR AIRCRAFT GROUND ICING OPERATIONS”
Document Information:
Title:

TP 14052E “Guidelines for Aircraft Ground Icing Operations”
Publisher:
Transport Canada

Author:
POC   D. Ingold

Date:
April 17, 2007

Document Summary:

This guidance document was generated to serve as an Aircraft Ground Icing resource to the Canadian Aviation Industry.  It is intended to provide information to Air Operators, Airport Operators, deicing service providers, Central Deicing Facility (CDF) operators, maintenance personnel, managers, Transport Canada Operations Inspectors, and others involved in the aircraft ground icing operations.  Throughout the document, where appropriate, references have been made to authoritative documents or organizations with subject matter expertise. This allows the user to pursue to a greater depth the subject matter of interest.  It serves as the primary source document for Canadian Air Operators who utilize the Transport Canada “Holdover Time Guidelines.” The 19 chapters in this comprehensive Canadian source document are descriptive of their contents.  They are (1) Introduction, (2) Ground Icing Program Guidelines, (3) Roles and Responsibilities, (4) Quality Organization, (5) Training and Testing, (6) Personnel Safety, (7) Communications, (8) Fluids, (9) Equipment, (10) Preventative Measures and De/Anti-icing Procedures, (11) Holdover Time Guidelines and Associated Procedures, (12) Operational Issues, (13) Environmental, (14) Facilities, (15) Emergencies, (16) Due Diligence, (17) Acronyms, (18) Glossary and (19) References.

http://www.tc.gc.ca/CivilAviation/commerce/holdoverTime/TP14052/menu.htm
Chapters are updated when significant changes relative to their content occur.

Positive Aspects of Regulatory/Guidance Document:

This is a very comprehensive document covering all aspects of aircraft ground operations in icing operations. It is routinely updated to reflect recent changes in operational procedures, advancements in technology, regulatory information, and recent safety concerns.

Negative Aspects of Regulatory/Guidance Document:
None noted.   
Society of Automotive Engineers (SAE) documentation

16.
SAE Aerospace Recommended Practice 4737G: “AIRCRAFT DEICING/ANTI-ICING METHODS”
Document Information:
Title:
Aircraft Deicing/Anti-Icing Methods

 Publisher:
SAE Aerospace

Author:
SAE G-12 Aircraft Ground Deicing Committee

Date:
November 2005

Document Summary:

This document provides guidelines for the methods and procedures used in performing the maintenance operations and services necessary for proper deicing and anti-icing of aircraft on the ground. Exposure to weather conditions, on the ground, that are conducive to ice formation, can cause accumulation of frost, snow, slush, or ice on aircraft surfaces and components that can adversely affect aircraft performance, stability, and control and operation of mechanical devices such as control surfaces, sensors, flaps, and landing gear. If frozen deposits are present, other than those considered in the certification process, the airworthiness of the aircraft may be invalid and no attempt should be made to fly the aircraft until it has been restored to the clean configuration. It relates that regulations governing aircraft operations in icing conditions shall be followed. Specific rules for aircraft are set forth in United States Federal Aviation Regulations (FAR), Joint Aviation Regulations (JAR), Canadian Air Regulations, and others. Paraphrased, these rules relate that NO ONE SHOULD DISPATCH OR TAKE OFF AN AIRCRAFT WITH FROZEN DEPOSITS ON COMPONENTS OF THE AIRCRAFT THAT ARE CRITICAL TO SAFE FLIGHT. A critical component is one which could adversely affect the mechanical or aerodynamic function of an aircraft. The intent of these rules is to ensure that no one attempts to dispatch or operate an aircraft with frozen deposits adhering to any aircraft component critical to safe flight. It further relates that the ultimate responsibility for determining that an aircraft is clean and meets airworthiness requirements rests with the pilot in command of the aircraft. This document addresses the basic methodologies and procedures for deicing and anti-icing an aircraft with fluids.  It does not address other deicing methods such as mechanical methods, forced air deicing methods or heated hangars.  

Positive Aspects of Regulatory/Guidance Document: 
This document provides an encapsulation of the basic industry practices and procedures employing the most recent deicing/anti-icing technologies, including fluids, equipments, methods and procedures.

Negative Aspects of Regulatory/Guidance Document:
None noted.

Association of European Airlines (AEA) documentation

17.
AEA: “AEA RECOMMENDATIONS FOR DEICING/ANTI-ICING OF AIRCRAFT ON THE GROUND, 21st EDITION”
Document Information:
Title:
Recommendations for Deicing/Anti-Icing of Aircraft on the Ground 21st Edition

Publisher:
Association of European Airlines (AEA)

Author:
AEA Deicing/Anti-icing Working Group

Date:
September 2006

Document Summary:

This document serves as the main information source used by the Association Of European Airlines (AEA) members for the methods and procedures employed  in performing the maintenance operations and services necessary for proper deicing and anti-icing of commercial transport aeroplanes. It serves as an adjunt to ISO  document ISO 11076 “Aircraftt Deicing/Anti-icing Methods with Fluids.”  Its information is considered to be of a best industry practices, recommendation nature and is deemed to be secondary to requirements of airwortheness authorities and aircraft manufacturers.  The AEA Deicing/Anti-icing Working Group is the European focal point for the continuous developemnt of safe, economical and environmental friendly standards and procedures for the deicing/anti-icing of aircraft on the ground in conjunction with related international standards organizations.  This document is harmonized with SAE document ARP 4737 “Aircraft Deicing/Anti-icing Methods and ISO Document 11076 “Aircraft Deicing/Anti-icing With Fluids” and with regulatory requirements. It relates that regulations governing aircraft operations in icing conditions shall be followed. Specific rules for aircraft are set forth in United States Federal Aviation Regulations (FAR), Joint Aviation Regulations (JAR), Canadian Air Regulations, and others. Paraphrased, these rules relate that NO ONE SHOULD DISPATCH OR TAKE OFF AN AIRCRAFT WITH FROZEN DEPOSITS ON COMPONENTS OF THE AIRCRAFT THAT ARE CRITICAL TO SAFE FLIGHT. It further relates that the responsibility for the correct deicing/anti-icing of airplanes always stays with the operator of the airplane. It is updated yearly (typically before the start of winter deicing season in western Europe).

Positive Aspects of Regulatory/Guidance Document:
This document prepared for AEA members, provides an encapsulation of the basic industry practices and procedures employing the most recent deicing/anti-icing technologies, including fluids, equipments, methods and procedures. It is updated annually.

Negative Aspects of Regulatory/Guidance Document: 
None noted.

18.
AEA: “AEA TRAINING RECOMMENDATIONS AND BACKGROUND INFORMATION FOR DEICING/ANTI-ICING OF AIRCRAFT ON THE GROUND, 3RD EDITION”
Document Information:
Title:
AEA Training Recommendations and Background Information for Deicing/Anti-icing of Aircraft on the Ground 3rd Edition

 Publisher:
Association of European Airlines (AEA)

Author:
Juha Fieandt (AEA Deicing/Anti-icing Working Group)

Date:
September 2006

Document Summary:

This 132 page document is intended to provide a common basis for deicing/anti-icing training and qualification for deicing providers and airlines of AEA States.  It relatess that each organization is responsible for complying with local regulations and requirements imposed by manufacturers of aircraft, equipment and fluids, and by regulatory and environmental authorities.  It provided training and qualification recommendations and provides an overview and background information on deicing/anti-icing procedure and related subjects. With respect to training and qualification, it serves as an adjunt to AEA document “Recommendations for Deicing/Anti-icing of Aircraft on the Ground.”  Its information is based upon common industry standards and is considered to be of a recommendation nature.  General  requirements of airplane types and  equipments are addressed. This manual covers:  the recommendations for qualifying staff, contents of training, basic aerodynamics and meteorology related to deicing/anti-icing operations, general health and safety information, different aspects of deicing/anti-icing operations and aircraft types, operation of deicing/anti-icing equipment, environmental issues and the coordination of deicing/anti-icing operations. It relates that all personnel involved in each step of the deicing/anti-icing process must be trained and qualified.  These include deicing crews, release personnel, deicing managers and supervisors, quality assurance personnel and flight crews.  It further relates that the responsibilityu to determine the need for deicing/anti-icing before dispatch lies with either the trained and qualified personnel who performs the departure duties on ground, or with the flight crew who must be suitably trained and qualified for winter operations.  It further list the responsibilities  of the deicing personnel, inspection personnel, and provided recommendations of items for inclusion in an operators deicing program. It contains three annexes addressing airplane types (Annex A), abbreviations (Annex B) and a bibliography (annex C). It is planned that it be updated yearly.

Positive Aspects of Regulatory/Guidance Document 
This document prepared for AEA members, provides an encapsulation of basic training and qualification requirements for personnel involved in all steps of the aircraft deicing/anti-icing process.  It addresses standard industry practices and procedures, various ground equipments, and provides basic information on deicing/anti-icing of commercial transport aircraft.

Negative Aspects of Regulatory/Guidance Document:
None noted.

Other documentation

19.
Joint Aviation Authority Operations Rule JAR-OPS 1.345: “ICE AND OTHER CONTAMINANTS (GROUND PROCEDURES)
Document Information:
Title:
JAR-OPS 1.345 – Ice and Other Contaminants [Ground Procedures] 

Publisher:
Joint Aviation Authority

Author:
Joint Aviation Authority 

Date:
Change 1: 1/3/1998

Document Summary:

This JAR-OPS document prescribes requirements applicable to the operation of any civil aeroplane for the purpose of commercial air transportation by any operator whose principal place of business is in a JAA Member State (predominately central and western European countries). Specifically JAR-OPS 1.345 prescribes requirements for operators and flight crew members during ground operations in conditions of ground icing.  It states (a) An operator shall establish procedures to be followed when ground deicing and anti-icing and related inspections of the aeroplane are necessary, and (b) A commander shall not commence take-off unless the external surfaces are clear of any deposit which might adversely affect the performance and/or controllability of the aeroplane except as permitted in the Aeroplane Flight Manual.  These requirements are similar to those of the FAAs. i.e. they closely mirror those of FAA FARs 121.629, 125.221 and 135.227 which require the development of deicing programs or similar training and inspection procedures, and prohibit take-off when snow, ice, or frost is adhering to wings, propellers or control surfaces of an aircraft. It is very general in nature and allows latitude on the part of the operators in the development and activation of the required practices and procedures during ground operations in icing conditions. This document presents a very general statement of deicing requirements, and can be interpreted to cover most deicing procedures and practices.

Positive Aspects of Regulatory/Guidance Document:

None noted. 

Negative Aspects of Regulatory/Guidance Document:
None noted.  
20.
ICAO (Doc 9640): “MANUAL OF AIRCRAFT GROUND DEICING/ANTI-ICING OPERATIONS”
Document Information:
Title:
ICAO Doc 9640 – Manual of Aircraft Ground Deicing/Anti-icing Operations, Second Edition

Publisher:
ICAO

Authors:
ICAO/IATA Safety Committee/ SAE-G12 Committee

Date:
Year 2000

Document Summary:

The Manual of Aircraft Ground Deicing/Anti-icing Operations (Doc 9640) Second Edition 2000 provides a general description of the various factors relating to aeroplane icing on the ground. It addresses the minimum procedural requirements necessary to conduct safe and efficient operations during those conditions which require aeroplane deicing and anti-icing activities. The "clean aircraft concept" is described. This edition refers to Types I, II, III and IV fluids and also to methods for deicing which do not use fluids. Examples of application and holdover time tables are provided for Types I, II and IV fluids. This edition also contains material on equipment, quality assurance programmes and the annual updating of holdover time guidelines and deicing/anti-icing procedures. The primary purpose in the publication of this manual was to encourage international standardization of deicing/anti-icing activities. This document can be purchased directly from ICAO through the Document Sales Unit. It states that training and qualification of deicing personnel is the responsibility of the operators and the States concerned and that ICAO does not have requirements concerning the licensing of personnel for the conduct of deicing/anti-icing operations. 

Positive Aspects of Regulatory/Guidance Document 

The primary purpose in the publication of this manual was to encourage international standardization of deicing/anti-icing activities. It references annual updates of FAA and Transport Canada Holdover time guidelines and cites websites for their retrievals. In addition it references several training videos on aircraft icing.
Negative Aspects of Regulatory/Guidance Document 
Some of the information in this document (Year 2000) is dated and does not address some of the newer technological advancements and operational procedures such as “Forced Air Assist” or Operations in Ice Pellet and heavy snow conditions that have occurred since its last publication.  In addition it incorrectly cites that the SAE Aerospace Council approves Holdover Time guidelines.  This practice was discontinued by SAE in 2001. 
21.
New Zealand Civil Aviation Authority: “AIRCRAFT ICING HANDBOOK”
Document Information:
Title:
New Zealand Aircraft Icing Handbook, 1st Edition

Publisher:
New Zealand Civil Aviation Authority

Authors:
Civil Aviation Authority

Date:
June 14, 2000

Document Summary:

This 108 page handbook book covers airframe, induction system and helicopter icing, pre-flight preparation, meteorological aspects related to New Zealand, in-flight management, pilot training syllabi, operations manual content and operator certification. This handbook, developed mainly from the New Zealand Flight Safety digest is dedicated to helping educate all personnel associated with ground and flight operations in icing condition. Of particular note in this handbook is Chapter 4 “Pre–Flight Preparation” which covers ground icing topics such as, the clean aircraft concept, deicing, anti-icing, checks, fluid characteristics, fluid handling, environment and health, deicing equipment, and a glossary. It cites results many FAA sponsored investigations, and research and development activities as guidance information to make the New Zealand flying personnel aware of the many potential hazardous aspect of flight in icing conditions if due vigilance is not observed.  The Civil Aviation Authority of New Zealand makes the "Aircraft Icing Handbook" available on its web site.

Positive Aspects of Regulatory/Guidance Document 

The New Zealand Aircraft Icing Handbook is available in PDF format from the New Zealand government’s web site. 

Negative Aspects of Regulatory/Guidance Document:

Some of the information in this document (June 14, 2000) is dated and does not address some of the newer technological advancements and operational procedures such as “Forced Air Assist” or Operations in Ice Pellet and heavy snow conditions that have occurred since its last publication.  
22.
ISO 11076: 2006(E) “AIRCRAFT – GROUND BASED DEICING/ANTI-ICING METHODS WITH FLUIDS”
Document Information:
Title:
Aircraft – Ground Based Deicing/Anti-icing Methods with Fluids

Publisher:
ISO Copyright Office, Geneva, Switzerland

Author(s):
ISO Technical Committee 20/SC-9 with Association of European Airlines (AEA) and the SAE G-12 Aircraft Ground Deicing Committee Technical Specialists

 Date:
November 15, 2006

Document Summary:

This international standard establishes the minimum requirements for aircraft deicing/anti-icing methods on the ground in accordance with ICAO Manual of Aircraft Ground deicing/anti-icing Operations (Doc. 9640-AN/940) and relevant national regulations to facilitate the safe operation of transport aircraft during icing conditions.  It does not specify requirements for specific aircraft model types.  It further relates that aircraft manufacturers’ published manuals, procedures or methods take precedence over the information in this standarfd.  In addition it relates that manuals, procedures or methods published by the airlines supplement the information contained in this standard.  It applies to member of ICAO states. It states that frost, ice or snow deposits, which can seriously affect the aerodynamic performance and/or controllability of an aircraft are effectively removed by the application of the procedures contained in this standard.  It does not address deicing/anti-icing by mechanical means. It further relates that the ultimate responsibility for determining that an aircraft is clean and meets airworthiness requirements rests with the pilot in command of the aircraft.This document addresses the basic methodologies and procedures for deicing and anti-icing an aircraft with fluids.  It does not address other deicing methods such as mechanical methods or forced air deicing methods. This document incorporates articles addressing:

· SCOPE
· NORMATIVE REFERENCES

· TERMS AND DEFINITIONS

· SYMBOLS AND ABBREVIATED TERMS

· GENERAL REQUIRFEMENTS

· QUALITY ASSURANCE PROGRAM

· REQUIREMENTS FOR STAFF TRAINING AND QUALIFICATIONS

· REQUIREMENTS FOR FLUID HANDLING

· CONTAMINATION CHECK

· PROCEDURES

· LIMITS AND PRECAUTIONS

· GENERAL AIRPLANE REQUIREMENTS AFTER DEICING/ANTI-ICING

· POST DEICING/ANTI-ICING TREATMENT CHECK

· PRE-TAKEOFF CHECK AND PRE-TAKEOFF CONTAMINATION CHECK

· COMMUNICATION PROCEDURES

· OFF-GATE DEICING/ANTI-ICING PROCEDURES

· HOLDOVER TIME

It is intended to be updated yearly by the appropriate AEA and SAE G-12 Aircraft Ground Deicing technical specialists to reflect changes in technology, deicing methodologies and procedures employed by the world’s airlines.

Positive Aspects of Regulatory/Guidance Document:
This document is quite similar to the SAE ARP 4737G “Aircraft Deicing/Anti-icing Methods” document and addresses basic industry practices and procedures employing the most recent deicing/anti-icing technologies, including fluids, equipments, methods and procedures.

Negative Aspects of Regulatory/Guidance Document:
None noted.
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