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PREFACE 
 
Under contract to the Transportation Development Centre of Transport Canada, APS 
Aviation Inc. has undertaken a research program to advance aircraft ground de/anti-icing 
technology. The specific objectives of the APS Aviation Inc. test program are the following: 
 
• To develop holdover time data for all newly-qualified de/anti-icing fluids; 

• To examine the effect of heated fluids on Type II, III and IV fluid endurance times; 

• To evaluate weather data from previous winters that can have an impact on the holdover 
time table format; 

• To assist in the testing of flow of contaminated fluid from aircraft wings during takeoff; 

• To validate the laboratory snow test protocol with Type II, III and IV fluids; 

• To develop performance specifications for an integrated weather system that measures 
holdover time; 

• To conduct general and exploratory de/anti-icing research; 

• To conduct endurance time tests on non-aluminum plates; 

• To conduct endurance time tests in frost on various test surfaces; 

• To compile historical data for calculation of holdover times based on a small number of 
inputs; and 

• To assist Department of National Defence Canada in evaluating the standards used at 
various Department of National Defence sites. 

 
The research activities of the program conducted on behalf of Transport Canada during the 
winter of 2007-08 are documented in six reports. The titles of the reports are as follows: 
 
• TP 14869E Aircraft Ground De/Anti-Icing Fluid Holdover Time Development Program 

for the 2007-08 Winter; 

• TP 14870E Winter Weather Impact on Holdover Time Table Format (1995-2008); 

• TP 14871E Research for Further Development of Ice Pellet Allowance Times: Aircraft 
Trials to Examine Anti-Icing Fluid Flow-Off Characteristics Winter 
2007-08; 

• TP 14872E Aircraft Ground Icing General Research Activities During the 2007-08 
Winter;  

• TP 14873E Regression Coefficients and Equations Used to Develop the Winter 
2008-09 Aircraft Ground Deicing Holdover Time Tables; and  

• TP 14874E Effect of Heat on Endurance Times of Anti-Icing Fluids. 
 
In addition, the following three interim reports are being prepared: 
 
• Endurance Time Testing in Snow: Comparison of Indoor and Outdoor Data for 2007-08 

and Other Artificial Snow Projects; 
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• Fluid Endurance Times Using Composite Surfaces; and 

• Substantiation of Aircraft Ground Deicing Holdover Times in Frost Conditions. 
 
In addition, the following report was written for Department of National Defence as part of 
this contract; this report does not have a TP number: 
 
• Development of the Canadian Forces Approved Ground Icing Program (AGIP), Evaluation 

Methods for Current Performance and Recommendations for Improvement Project: Report 
on Site Visit to 14 Wing Greenwood. 

 
This report, TP 14872E, has the following objective: 
 
• To document the exploratory research and general activities carried out for the 

Transportation Development Centre during the winter of 2007-08. 
 
The following activities are detailed in this report: Development of a Survey of Deicing 
Operations in Freezing Rain and Freezing Drizzle; Evaluation of Holdover Times below -25oC; 
Evaluation of Endurance Times in Rain and Snow; Endurance Times in Snow Pellets; 
Development of Advisory Circular for ROGIDS; Holdover Time Guidelines Website; Options 
for the Future of Holdover Time Testing; Evaluation of Tempered Steam Technology; and 
Test Procedures, Presentations and Fluid Manufacturer Reports for 2007-08. 
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EXECUTIVE SUMMARY 
 

This report documents the general activities related to aircraft ground deicing 
research completed by APS Aviation Inc. (APS) in the winter of 2007-08 on behalf 
of the Transportation Development Centre (TDC) of Transport Canada (TC) and the 
Federal Aviation Administration (FAA). The ten activities documented in this report 
are described below and were carried out in addition to the main research projects 
completed in the winter of 2007-08, which are documented in separate reports.  
 
 

Survey of Deicing Operations in Freezing Rain and Freezing Drizzle (Section 2) 
 

Under the auspices of the freezing rain and freezing drizzle internal Transport Canada 
Working Group, APS conducted a survey on behalf of TC of air operators and pilots 
to ascertain the current “best practices and procedures” in dealing with takeoffs in 
freezing rain, freezing drizzle, and ice pellets. 
 
 

Holdover Times of Anti-Icing Fluids Below -25°C (Section 3) 
 

APS conducted preliminary tests to determine if there is a significant difference in 
the endurance times of a Type II/IV fluid at -25°C versus at the fluid’s lowest 
operational use temperature (LOUT). 
 
 

Holdover Times in Conditions of Rain mixed with Snow (Section 4) 
 

TC and the FAA currently do not provide guidelines for operations in mixed snow 
and rain conditions. However, European aircraft operators have guidance material for 
dealing with such conditions. APS conducted tests to identify whether additional 
work is required in mixed conditions or if the current guidelines can be modified to 
include mixed rain and snow conditions.  
 
 

Fluid Endurance Time Testing in Snow Pellet Conditions (Section 5) 
 

Currently, there are no Holdover Time (HOT) Guidelines for snow pellets. APS 
conducted tests to identify whether additional work is required in snow pellet 
conditions or if the current guidelines can be expanded to include snow pellets in the 
current snow HOT column. 
 
 

Advisory Circular for Approval of Ice Detection Cameras (Section 6) 
 

The proposed SAE International (SAE) Aerospace Standard (AS) 5681 specifies the 
minimum performance requirements of remote on-ground ice detection systems 
(ROGIDS). APS has supported the development of an Advisory Circular for the 
application of AS 5681 by providing expert opinion and document development 
support. 
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Holdover Time Guidelines Website (Section 7) 
 
APS developed and implemented a website for the official Transport Canada HOT 
Guidelines in 2003 to eliminate the safety risks associated with discrepancies 
occurring as a result of holdover time information being published in multiple 
locations. APS updated this website in July 2008 with the 2008-09 HOT Guidelines. 
 
 
Options for the Future of Holdover Time Testing (Section 8) 
 
During the winter of 2007-08, Transport Canada management indicated that it was 
considering removing itself from annual holdover time testing and ground icing 
activities in the future. Although the exact extent and timeline of this change were 
not immediately clear, the need arose to identify future options to carry out this 
work. Eight possible options were identified. 
 
 
Activities Supporting the Development of the Chinook Tempered Steam Technology 
(Section 9) 
 
APS coordinated and conducted a series of tests to evaluate the Tempered Steam 
Technology (TST) for aircraft deicing applications. Previous testing performed on 
behalf of Chinook and Transport Canada with the TST in 2006-07 clearly 
demonstrated the ability of the TST to defrost a wing test bed in all temperature 
ranges. In Winter 2007-08, APS conducted tests to evaluate the ability of the TST 
to deice operational aircraft. In addition, these tests examined operational issues 
related to the use of TST for general ground deicing applications. 
 
 
Implementation of Holdover Time Determination Systems (Section 10) 
 
APS assisted in the revision of an Air Carrier Exemption and Minimum Assurance 
Requirements and Performance Specifications for the implementation of Holdover 
Time Determination Systems (HOTDS) into Canadian air operations.  
 
 
Test Procedures, Presentations, and Fluid Manufacturer Reports (Section 11) 
 
A number of test procedures, presentations, and fluid manufacturer reports were 
produced by APS for the 2007-08 test program. An account of these activities is 
included in this report. 
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SOMMAIRE 
 
Ce rapport fait état des activités générales se rapportant à la recherche sur le 
dégivrage d’aéronefs au sol menée par APS Aviation Inc. (APS), au cours de 
l’hiver 2007-2008, pour le compte du Centre de développement des transports (CDT) 
de Transports Canada (TC) et de la Federal Aviation Administration (FAA). Les dix 
activités dont fait état ce rapport sont décrites ci-dessous et ont été effectuées en 
plus des projets de recherche principale menés pendant l’hiver 2007-2008, qui sont 
documentés dans des rapports distincts.  
 
 
Sondage sur les opérations de dégivrage dans des conditions de pluie et de bruine 
verglaçantes (Section 2) 
 
Sous les auspices du groupe de travail de TC sur la pluie verglaçante et la bruine 
verglaçante, APS a mené un sondage auprès des exploitants aériens et des pilotes 
pour connaître les « pratiques et procédures exemplaires » actuelles relatives aux 
décollages dans ces conditions et en présence de granules de glace. 
 
 
Durées d’efficacité des liquides d’antigivrage à des températures inférieures à -25 °C 
(Section 3) 
 
APS a mené des essais préliminaires pour déterminer s’il y a une différence 
significative entre les durées d’endurance des liquides de type II et IV à -25 °C et la 
température minimale d’utilisation opérationnelle (LOUT) de ces mêmes produits. 
 
 
Durées d’efficacité dans des conditions de pluie mêlées à de la neige (Section 4) 
 
À l’heure actuelle, TC et la FAA ne publient pas de lignes directrices encadrant les 
opérations dans des conditions de pluie et de neige mixtes. Cela dit, les exploitants 
européens d’aéronefs disposent de directives à cet effet. APS a mené une série 
d’essais pour déterminer si des travaux supplémentaires sont nécessaires 
relativement aux conditions mixtes, ou si les lignes directrices actuelles peuvent être 
élargies en vue d’inclure les conditions de pluie et de neige mixtes.  
 
 
Essais sur les durées d’endurance des liquides dans des conditions de neige roulée 
(Section 5) 
 
À l’heure actuelle, il n’existe pas de lignes directrices sur les durées d’efficacité dans 
des conditions de neige roulée. APS a mené une série d’essais pour déterminer si des 
travaux supplémentaires sont nécessaires relativement à la neige roulée, ou si les 
lignes directrices actuelles peuvent être élargies en vue d’inclure ces conditions dans 
la colonne actuelle portant sur la neige. 
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Circulaire consultative pour l’approbation des caméras de détection de givre 
(Section 6) 
 
La norme aérospatiale (AS) 5681 proposée par la SAE International (SAE) précise les 
exigences minimales de rendement des systèmes de détection de glace au sol à 
distance (ROGIDS). APS a contribué à l’élaboration de la circulaire consultative sur 
l’application de la norme AS 5681 en fournissant des avis d’experts et un soutien 
dans la mise au point de documents. 
 
 
Site Web des lignes directrices sur les durées d’efficacité (Section 7) 
 
En 2003, APS a conçu et mis en place un site Web présentant les lignes directrices 
officielles de TC sur les durées d’efficacité, afin d’éliminer les risques pour la sécurité 
associés à la possibilité de divergences lorsque l’information sur les durées 
d’efficacité est publiée à plusieurs endroits. Le site Web a été mis à jour en 
juillet 2008 par APS, qui y a inclus les lignes directrices sur les durées d’efficacité 
de 2008-2009. 
 
 
Options pour l’avenir des essais relatifs aux durées d’efficacité (Section 8) 
 
Au cours de l’hiver 2007-2008, la direction de TC a indiqué qu’elle envisageait de se 
retirer des activités annuelles d’essais sur les durées d’efficacité et le givrage au sol. 
La portée exacte et le calendrier précis de ce changement n’étaient pas connus à ce 
moment, mais il s’est avéré nécessaire de déterminer les options futures pour mener 
à bien ce travail. Huit approches possibles ont été cernées. 
 
 
Activités de soutien au développement de la technologie à base de vapeur tempérée 
de Chinook (Section 9) 
 
APS a coordonné et effectué une série d’essais pour évaluer la technologie à base 
de vapeur tempérée (TBVT) pour le dégivrage des aéronefs. Des essais antérieurs 
menés pour le compte de Chinook et de TC sur la TBVT en 2006-2007 ont clairement 
démontré la capacité de cette technologie à dégivrer une aile de banc d’essai, et ce, 
dans toutes les plages de température. Au cours de l’hiver 2007-2008, APS a mené 
des tests pour évaluer le dégivrage des aéronefs opérationnels par TBVT. En outre, 
ces tests ont examiné les questions opérationnelles liées à l’utilisation de la TBVT 
pour les applications générales de dégivrage au sol. 
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Mise en œuvre des systèmes de détermination des durées d’efficacité (Section 10) 
 
APS a participé à la révision d’une exemption pour transporteurs aériens et 
d’exigences minimales d’assurance et de spécifications de rendement pour la mise 
en œuvre des systèmes de détermination des durées d’efficacité (HOTDS) dans les 
exploitations aériennes canadiennes.  
 
 
Procédures d’essai, présentations, et rapports des fabricants de liquides (Section 11) 
 
APS a produit un certain nombre de procédures d’essais, de présentations, et de 
rapports aux fabricants de liquides pour le programme d’essais de 2007-2008. Le 
présent rapport contient une description de ces activités. 
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1. INTRODUCTION 
 
Under winter precipitation conditions, aircraft are cleaned with a freezing point 
depressant fluid and protected against further accumulation by an additional 
application of such a fluid, possibly thickened to extend the protection time. Aircraft 
ground deicing had, until recently, never been researched and there is still an 
incomplete understanding of the hazard and of what can be done to reduce the risks 
posed by the operation of aircraft in winter precipitation conditions. This "winter 
operations contaminated aircraft – ground" program of research is aimed at 
overcoming this lack of knowledge. 
 
Since the early 1990s, the Transportation Development Centre (TDC) of Transport 
Canada (TC) has managed and conducted de/anti-icing related tests at various sites 
in Canada; it has also coordinated worldwide testing and evaluation of evolving 
technologies related to de/anti-icing operations with the co-operation of the United 
States Federal Aviation Administration (FAA), the National Research Council Canada 
(NRC), the Meteorological Service of Canada (MSC), several major airlines, and 
deicing fluid manufacturers. The TDC is continuing its research, development, testing 
and evaluation program. 
 
Under contract to the TDC, with financial support from the FAA, APS Aviation Inc. 
(APS) has undertaken research activities to further advance aircraft ground 
de/anti-icing technology. Each of the research activities is documented in a separate 
individual report. The general activities are documented in this report in separate 
sections (shown in parentheses): 
 

a) Survey of Deicing Operations in Freezing Rain and Freezing Drizzle (Section 2); 

b) Holdover Times of Anti-Icing Fluids Below -25°C (Section 3); 

c) Holdover Times in Conditions of Rain mixed with Snow (Section 4); 

d) Fluid Endurance Time Testing in Snow Pellet Conditions (Section 5); 

e) Advisory Circular for Approval of Ice Detection Cameras (Section 6); 

f) Holdover Time Guidelines Website (Section 7); 

g) Options for the Future of Holdover Time Testing (Section 8);  

h) Activities Supporting the Development of the Chinook Tempered Steam 
Technology (Section 9);  

i) Implementation of Holdover Time Determination Systems (Section 10); and 

j) Test Procedures, Presentations, and Fluid Manufacturer Reports (Section 11). 
 
The relevant sections of the TC work statement can be found in Appendix A. 
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2. SURVEY OF DEICING OPERATIONS IN FREEZING RAIN 
AND FREEZING DRIZZLE 

 
 
2.1 Background 
 
This work is being conducted under the auspices of the Takeoff in Freezing Drizzle 
and Freezing Rain (FZDZRA) Working Group. The objective of the Working Group is 
to determine whether the current operational practice of takeoff during freezing 
drizzle and/or freezing rain conditions needs to be limited through additional 
regulatory intervention. 
 
At the first Working Group meeting, it was agreed that it would be appropriate to 
canvas air operators on their current “best practices and procedures” in dealing with 
takeoffs in FZDZRA conditions. Transport Canada (TC) requested APS Aviation Inc. 
(APS) conduct a survey of air operators on its behalf to obtain this information. 
 
 
2.2 Survey Objectives 
 
The primary objective of the survey was to obtain information on the current 
practices of Canadian air operators related to takeoffs in FZDZRA conditions. 
However, TC also used the opportunity to collect information related to takeoffs in 
ice pellet conditions.  
 
The specific objectives of the survey were as follows: 
 

a) To get a more in-depth understanding of air operator procedures dealing with 
takeoff operations during conditions of freezing drizzle, freezing rain, and ice 
pellets; 

b) To understand what mitigating factors air operators consider in determining 
the acceptability of takeoffs in freezing drizzle, freezing rain, or ice pellets; 

c) To understand the current knowledge level of industry in this area; 

d) To understand the level of training provided to pilots in this area; and 

e) To understand specific operating limitations, either self-imposed or imposed 
by external factors. 
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2.3 Survey Participants 
 
Three groups of potential survey participants were identified:  
 

1) Air operators conducting 702, 703, 704, or 705 operations;  

2) Air operators conducting 604 operations; and  

3) Flight crews. 
 
An attempt was made to contact each air operator registered in the 702 (Aerial Work 
Operations), 703 (Air Taxi Operations), 704 (Commuter Operations), and 705 (Airline 
Operations) categories. TC had a list of these operators but, due to privacy 
regulations, could only provide a company name and general contact phone number 
for each. APS personnel built a complete database for these operators. Each was 
contacted by phone and was requested to provide a contact name, phone number, 
and email address for either their chief pilot or operations manager. The final APS 
database included 177 air operators in the 702, 703, 704, and 705 categories. 
 
Air operators in the 604 category (Private Operator Passenger Transportation) were 
contacted through the Canadian Business Aviation Association (CBAA). The CBAA 
sent an email to all of its members informing them of the nature and purpose of the 
survey and requesting their participation. The CBAA estimated the email was sent to 
320 of its members. 
 
In addition to air operators, it was also deemed appropriate to solicit input directly 
from flight crews (pilots), as it was felt that they would provide a different 
perspective from the air operators. Pilots were contacted through an article published 
in the October 2008 Aviation Safety Letter (ASL). The ASL is a quarterly newsletter 
published by Transport Canada Civil Aviation (TCCA) in both English and French and 
distributed to all holders of a valid Canadian pilot licence or permit. It includes articles 
that address aviation safety. There are approximately 15,500 IFR pilots in Canada 
that receive the ASL. 
 
 
2.4 Survey Format 
 
It was postulated that some air operators, if they could be identified, would not be 
comfortable divulging the detailed and somewhat sensitive information requested in 
the survey to TC. However, it was critical that this information come to light, and 
therefore it was deemed necessary for the survey to be administered so participants 
could respond anonymously and be assured that their responses could in no way be 
linked to them or their company by either TC or APS. 
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Use of a web-based program to administer the survey and collect the results was 
identified as the best way to conduct the survey anonymously. The participants were 
directed to a website (a different website for each version of the survey; see 
Subsection 2.5) and completed the survey online. They did not require a password 
to access the survey. Once they had completed the survey questions, they submitted 
their responses, which were collected and held on a secure online server. No data 
was collected on the person submitting the responses, on the time/date the 
responses were sent, or on the computer they were sent from. 
 
 
2.5 Survey Versions 
 
As the operations and knowledge bases of the three participant groups differed 
slightly, it was necessary to tailor the survey to each group. Furthermore, as the ASL 
is published in both English and French, the flight crew survey also had to be 
published in both languages. In the end, four versions of the survey were prepared: 
 

1) Air operators (702-705); 

2) Air operators (604); 

3) Flight crew (English); and 

4) Flight crew (French). 
 
Each survey was accessed through a different web address. Copies of the surveys 
are included in Appendix B.  
 
Not all questions in the flight crew survey were asked of all respondents. The 
respondents followed one of two routes through the survey – the commercial route 
or the general aviation route – based on their response to the first question. The 
flight crew survey routing is shown in a diagram in Appendix B. 
 
 
2.6 Survey Administration 
 
The air operators (702-705) survey and air operators (604) survey were administered 
in June 2008. Participants of the air operators (702-705) survey (those in the APS 
database) were invited to participate in the survey by an individual email sent by the 
APS project leader. Participants of the air operators (604) survey received an email 
from the CBAA that provided the scope and purpose of the survey and provided a 
link to the survey website. 
 
The flight crew survey is being administered throughout Fall 2008. Participants were 
invited to participate through an article published in the October 2008 edition of the 
ASL. 
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2.7 Response Rates 
 
The response rates for the completed surveys were as follows: 
 

1) Air operators (702, 703, 704, 705): 48 percent (85 responses); and 

2) Air operators (604): 21 percent (68 responses). 
 
The response rate for the 702-705 survey was higher than the response rate for the 
604 survey. This was expected for several reasons: the appropriate contact (Chief 
Pilot or Operations Manager) for the 702-705 air operators was addressed directly 
(from the APS database), and reminder emails were sent to the 702-705 air operators 
mid-way through the survey and the day before the survey was closed. The 604 air 
operators could not be similarly contacted. 
 
The flight crew survey is currently being administered. Response rates from this 
survey will be documented in a future TC report. 
 
 
2.8 Survey Results 
 
Summaries of the air operators (702-705) and air operators (604) survey results are 
provided in Appendix C. These results were provided to TC in July 2008. 
 
The flight crew survey is currently being administered. Results will be documented 
in a future TC report. 
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3. HOLDOVER TIMES OF ANTI-ICING FLUIDS BELOW -25°C 
 
 
3.1 Background 
 
There has been a recent industry need to provide guidance material for operations 
with thickened fluids below -25ºC. Although the lowest operational use temperature 
(LOUT) of a thickened Type II or Type IV fluid is generally a few degrees below -25ºC 
(i.e., -28ºC or -29ºC), Holdover Time (HOT) Guidelines do not exist below -25ºC. 
Testing is conducted for each certified fluid in simulated freezing fog conditions 
at -25ºC; however, natural snow data collected as part of the standard HOT testing 
protocol contains limited data at these colder temperatures. As a result, generic HOT 
values are assigned for Type II and Type IV fluids below -14ºC to -25ºC in snow 
conditions. Testing was required to investigate if the current HOTs below -14ºC 
to -25ºC could be extended to the fluid LOUT for Type II and Type IV fluids. 
 
 
3.2 Objective 
 
The objective of these tests was to determine the differences in the endurance times 
of Type II/IV fluid tests at -25°C in comparison to testing conducted at the fluid’s 
LOUT. The standard endurance time testing procedure and methodology were 
followed. Preliminary testing was conducted with only three fluids in conjunction 
with standard HOT testing. The comparative endurance time testing was conducted 
using the same fluids and dilution at both -25ºC and -28.5ºC in freezing fog 
conditions.  
 
 
3.3 Test Results 
 
Three fluids were used for the comparative endurance time testing. A duplicate of 
each test was conducted for a total of three comparative sets of tests. Table 3.1 
summarizes the results obtained.  
 
 
3.4 Conclusion 
 
The results obtained from the comparative endurance time testing indicated that the 
3.5ºC difference in test temperature (from -25ºC to -28.5ºC) did not seem to have a 
significant difference on the fluid endurance time. It should be noted that Brix 
measurements were not taken during the tests; visual fluid failure was used as the 
comparative measure, although the failure call was difficult. These limited results 
indicated that, based on the current generation of fluids (designed with a LOUT of 
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approximately -28.5ºC), the current -25ºC HOT could be expanded to apply to the 
fluid LOUT; however, if fluid manufacturers begin to develop fluids with lower 
LOUTs, further testing will be required to substantiate the new LOUT HOTs. Tests 
are recommended to substantiate these findings. It is suggested that progressive Brix 
measurements be taken during the tests, as well as final Brix measurements to 
validate the visual fluid failure call.  
 

Table 3.1: Endurance Time Tests – LOUT vs. -25ºC 

Test # Fluid Name Start Time 
(hh:mm:ss) 

End Time 
(hh:mm:ss) 

Endurance 
Time 
(min) 

Actual 
Rate of  
Precip. 

(g/dm²/h) 

Ambient 
Temp. 
(°C) 

LOUT1 Dow EG 106 13:27:30 14:03:00 35.5 4.5 -28.5 

LOUT1A Dow EG 106 13:34:40 14:13:00 38.3 4.2 -28.5 

LOUT4 Dow EG 106 10:58:30 11:32:00 33.5 5.3 -25 

LOUT4A Dow EG 106 11:08:00 11:46:00 38.0 5.4 -25 

LOUT2 Kilfrost ABC-S+ 13:27:15 14:05:00 37.8 4.8 -28.5 

LOUT2A Kilfrost ABC-S+ 13:34:50 14:18:00 43.2 4.5 -28.5 

LOUT5 Kilfrost ABC-S+ 10:56:30 11:39:00 42.5 5.2 -25 

LOUT5A Kilfrost ABC-S+ 11:08:15 11:51:00 42.8 5.5 -25 

LOUT3 Kilfrost P2143-2 13:25:20 13:54:00 28.7 4.7 -28.5 

LOUT3A Kilfrost P2143-2 13:25:30 13:54:30 29.0 4.8 -28.5 

LOUT6 Kilfrost P2143-2 10:06:50 10:36:30 29.7 5.1 -25 

LOUT6A Kilfrost P2143-2 10:07:00 10:36:00 29.0 5.2 -25 

Note: Tests were conducted at NRC Climatic Engineering Chamber on March 31, 2008. Neat fluid was applied 
to standard aluminum test plate surfaces in freezing fog. 
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4. HOLDOVER TIMES IN CONDITIONS OF RAIN MIXED WITH 
SNOW 

 
 
4.1 Background 
 
As the accuracy of meteorological reporting continues to improve, especially with 
the introduction of Holdover Time Determination Systems (HOTDS), there has been 
an industry need to provide Holdover Time (HOT) Guidelines for operations in mixed 
precipitation conditions. Transitional precipitation periods often include a mix of 
precipitation types, and although these periods are generally short, on many 
occasions, especially at warmer temperatures, the transitional periods can last 
several hours. As a result, there has been a recent industry need to provide improved 
guidance material for these transitional periods of mixed precipitation. In addition, 
providing HOT guidance material for mixed precipitation conditions will further aid 
the development of HOT determination technology. 
 
Transport Canada (TC) and the Federal Aviation Administration (FAA) currently do 
not provide guidelines for operations in mixed snow and rain conditions. However, 
some regulatory agencies and aircraft operators have guidance for dealing with such 
conditions. The Association of European Airlines (AEA), for example, has 
recommended the use of freezing rain HOTs for use during rain mixed with snow 
conditions. The purpose of these tests is to identify whether additional work is 
required in mixed conditions or if the current guidelines can be modified to include 
mixed rain and snow conditions. 
 
 
4.2 Objective 
 
The objective of this project is to investigate if endurance time testing conducted 
during mixed precipitation conditions (rain mixed with snow) will demonstrate signs 
of fluid adhesion to aluminum test surfaces with neat Type II and Type IV fluids. 
Comparative testing was conducted with the same fluid in mixed rain and snow 
conditions and light freezing rain conditions. The relevant procedure is included in 
Appendix D. 
 
It should be noted that these limited preliminary tests were conducted at the request 
of the FAA. This limited testing was conducted in conjunction with the standard HOT 
testing conducted at the National Research Council Canada (NRC) in April 2008. 
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4.3 Test Results 
 
Two neat fluids were used for the comparative endurance time testing. Testing was 
conducted in both simulated mixed rain and snow (conducted at +1ºC) as well as 
simulated freezing rain (conducted at -3ºC). The rain rate of precipitation was 
measured using the standard HOT testing protocol used for simulated freezing 
precipitation. The simulated snow rate of precipitation was approximated based on 
calibration work conducted; the dispensing apparatus showed good repeatability and 
could be set to achieve desired rates of precipitation. The endurance times recorded 
were compared. The refractive index (Brix) and level of adherence were monitored 
during the test to quantify the levels of fluid dilution and adherence during each test. 
Table 4.1 demonstrates the results obtained.  
 

Table 4.1: Rain and Snow vs. Light Freezing Rain Endurance Time Tests 

Test # Fluid Name Start Time 
(hh:mm:ss) 

End Time 
(hh:mm:ss) 

Endurance 
Time 
(min) 

Approx. 
Rate of  
Precip. 

(g/dm²/h) 

Ambient 
Temp. 
(°C) 

Final 
Brix 
(º) 

Precipitation 
(Type) 

RS1 Dow EG 106 20:47:00 21:46:00 59.0 25 1 8.00 Rain/Snow 

RS1-1 Dow EG 106 12:06:00 12:57:00 51.0 24 -3 5.50 Light Freezing Rain 

RS2 Kilfrost ABC-S+ 20:47:00 21:56:00 69.0 25 1 5.50 Rain/Snow 

RS2-2 Kilfrost ABC-S+ 12:06:40 13:08:00 61.3 24 -3 6.50 Light Freezing Rain 

Notes: Tests were conducted at NRC Climatic Engineering Chamber on April 9, 2008. Neat fluid was applied to 
standard aluminum test plate surfaces. 

 
 
4.4 Conclusions 
 
For both ethylene glycol (EG) and propylene glycol (PG) fluids (EG106 and ABC-S+), 
the estimated endurance time in rain and snow was on average 14 percent longer 
compared to that of the light freezing rain only test. At the estimated time of failure 
for both conditions, adherence was present on the plate. The condition of the fluid 
during the test showed characteristics similar to light freezing rain conditions (i.e., 
presence of adherence and erosion of the fluid layer). Light freezing rain HOTs seem 
a good conservative approach for mixed rain and snow conditions and are in 
accordance with the AEA recommendation. It should be noted that these 
observations are based on only two comparative tests, and additional tests would be 
required to substantiate the conclusion.  
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5. FLUID ENDURANCE TIME TESTING IN SNOW PELLET 
CONDITIONS 

 
 
5.1 Background 
 
Snow pellets are defined as white and opaque grains of ice. These grains are spherical 
or sometimes conical; their diameter is about 2 to 5 mm. These grains are also brittle 
and easily crushed. They bounce and break on hard ground.  
 
Although occurrences of snow pellets during aircraft operations have been reported, 
no Holdover Time (HOT) Guidelines currently exist for snow pellet conditions. Some 
aircraft operators have voiced concern regarding the lack of HOT guidance material 
due to the recent increased frequency of occurrence of snow pellet conditions. APS 
Aviation Inc. (APS) conducted some preliminary work investigating the melting time 
properties of simulated snow pellets versus natural snow; this work was presented 
at the Lisbon HOT Working Group meeting and was reported in the Transport Canada 
(TC) report, TP 14713E, Aircraft Deicing Research in Natural and Simulated Ice Pellet 
Conditions (1). 
 
 
5.2 Objective 
 
The objective of this project was to compare endurance time testing conducted 
during simulated snow pellet conditions and simulated snow conditions with various 
thickened fluids. These preliminary tests were completed at the request of the Federal 
Aviation Administration (FAA) and TC. 
 
The purpose of these tests is to identify whether additional work is required in snow 
pellet conditions or if the current guidelines can be extended to include snow pellets 
in the current snow HOT column.  
 
 
5.3 Test Results 
 
Three neat fluids were used for the comparative endurance time testing. Testing was 
conducted in both simulated snow pellets and simulated snow conditions. The 
endurance times recorded were compared. The average refractive index (Brix) at 
failure (calculated by taking the average of several readings across the plate) was 
also recorded to quantify the levels of fluid dilution at the end of each test. Table 5.1 
summarizes the results obtained.  
 



5.  FLUID ENDURANCE TIME TESTING IN SNOW PELLET CONDITIONS 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/TP 14872E Final Version 1.0.docx 
Final Version 1.0, February 26 

12 

Table 5.1: Simulated Snow Pellets vs. Simulated Snow Endurance Time Tests 

Test # Fluid Precipitation Type 
Rate of 

Precipitation 
(g/dm2/h) 

OAT 
(oC) 

Measured 
Endurance Time 

(min) 

AVG Brix at 
Failure 

(o) 

1 Type III PG Snow Pellets 10 -10 28 19 

2 Type III PG Snow Pellets 10 -10 25 19.8 

3 Type III PG Snow 10 -10 25 17.7 

4 Type IV EG Snow Pellets 25 -7 36 13.6 

5 Type IV EG Snow 25 -7 33 13.3 

6 Type IV PG Snow Pellets 25 -7 31 20.3 

7 Type IV PG Snow 25 -7 30 20 

 
 
5.4 Conclusions 
 
In conclusion, fluid endurance times in simulated snow pellet conditions were similar 
to those of simulated snow. On average, the simulated snow pellet tests had 
endurance times six percent longer in comparison to those of the simulated snow 
tests. The average final Brix measurement indicated similar levels of fluid dilution for 
each of the comparative test sets.  
 
It should be noted that data used to generate snow holdover times may already 
include snow pellets. Snow pellets are usually brief, and endurance time testing 
conducted during snow conditions may have included snow pellets that may not 
have been disregarded unless the condition was severe. 
 
Falcon 20 testing showed that ice pellet contamination in anti-icing fluid is removed 
from the wing at rotation; therefore, snow pellets would likely also be removed. 
Snow pellets will generally occur during snow conditions, not during freezing rain or 
freezing drizzle conditions; therefore, the risk of adherence is low, if not negligible. 
 
If research is to continue, it is recommended that the following testing be conducted: 
 

• Wind tunnel testing to investigate flow-off of de/anti-icing fluid contaminated 
with snow pellets; 

• Further endurance time testing with different fluids, dilutions, temperatures, 
and rates; and 

• Intra-laboratory comparison of simulated endurance time results. 
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6. ADVISORY CIRCULAR FOR APPROVAL OF ICE DETECTION 
CAMERAS 

 
Human factor tests, documented in the Federal Aviation Administration (FAA) report, 
DOT/FAA/TC-06/21, Human Visual and Tactile Ice Detection Capabilities under 
Aircraft Post Deicing Conditions (2), have demonstrated that the ability to detect ice 
can be somewhat difficult for both visual and tactile detection. It has been 
determined that, under certain circumstances, Remote On-Ground Detection Systems 
(ROGIDS) can be more reliable than either human visual or tactile ice detection. 
 
From 2005 to 2007, APS Aviation Inc. (APS) worked with regulatory authorities to 
develop SAE International (SAE) Aerospace Standard (AS) 5681, the standard that 
specifies the minimum performance requirements of ROGIDS. As a ground-based 
system, the main objective of a ROGIDS is to allow flight crews and deicing 
technicians to determine whether frozen contamination is present on aircraft 
surfaces. Therefore, ROGIDS are intended to be used during aircraft ground deicing 
operations to provide information about the condition of the monitored aircraft 
surfaces.  
 
Since 2007, APS has assisted in the development of an Advisory Circular to be 
issued by regulatory agencies, the FAA and Transport Canada (TC), to provide 
guidance so that ROGIDS can be introduced into service. This Advisory Circular will 
provide the following: 
 

a. Guidance material and recommendations for operational approval of ROGIDS; 

b. Guidance and recommendations for certificate holders/air operators and 
operators of deicing facilities regarding the use of ROGIDS as a primary means 
for post-deicing inspection of aircraft;  

c. Guidance and recommendations for the use of ROGIDS as an advisory means 
to supplement visual and tactile pre-deicing checks for clear ice; and  

d. Guidance on how to incorporate the use of ROGIDS into the approved deicing 
programs of certificate holders or operators of deicing facilities. 

 
 

6.1 Development of Standard 
 
APS has been an ongoing contributor to the development of the ROGIDS Advisory 
Circular through continued support at all industry meetings. The following is a list of 
the relevant meetings: 
 

• Meeting 1: December 5-6, 2007, Ottawa: Preliminary discussions to establish 
the plan for development of a ”ROGIDS use” Advisory Circular; first draft of 
Advisory Circular produced; 



6.  ADVISORY CIRCULAR FOR APPROVAL OF ICE DETECTION CAMERAS 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/TP 14872E Final Version 1.0.docx 
Final Version 1.0, February 26 

14 

• Meeting 2: June 25-27, 2008, Montreal: Development of ROGIDS Advisory 
Circular; 

• Meeting 3: September 16-18, 2008, Atlantic City: Continued development 
and refinement of ROGIDS Advisory Circular; and 

• Meeting 4: December 2-4, 2008, Ottawa: Final changes made to ROGIDS 
Advisory Circular; Advisory Circular provided to TC and the FAA. 

 
 
6.2 Current Version of Advisory Circular 
 
The December 2008 draft version of the ROGIDS Advisory Circular is included for 
reference in Appendix E.  
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7. HOLDOVER TIME GUIDELINES WEBSITE 
 
 

7.1 Background 
 

The development and use of Holdover Time (HOT) Guideline tables has represented 
an important contribution to the enhancement of flight safety in winter aircraft 
operations throughout the industry. In the years since their introduction, the tables 
have become a standard and essential part of winter operations.  
 

Two kinds of HOT Guidelines currently exist – fluid-specific HOT Guidelines and 
generic HOT Guidelines. Once developed, the tables are published, or referenced, in 
various industry media. At one time, Transport Canada (TC) published the tables in 
both English and French in three different locations: 
 

a) The TC Civil Aviation Commercial and Business Aviation Advisory Circular 
(CBAAC) document; 

b) The TC Civil Aviation website; and 

c) The Transportation Development Centre (TDC) website. 
 

It is not unusual that the processing of common information for use in different media 
results in discrepancies between displays. Formatting of website contents in different 
computer languages can easily lead to errors in content and format. Translation 
between English and French can also cause these errors. Reducing the number of 
information sources available to operators was seen as a way to eliminate potential 
sources of incorrect information. 
 

Therefore, in the summer of 2003, TC asked APS Aviation Inc. (APS) to develop and 
implement a website for official TC HOT Guidelines to standardize the HOT 
information published on websites and to eliminate the safety risks associated with 
information discrepancies. This single source of HOT information was first made 
available when the 2003-04 HOT Guidelines were published on a common website 
in July 2003. It was published in English and French, primarily for Canadian 
operators, although the information was made public for others to use. 
 
 

7.2 Changes to the Website 
 

Each July since 2003, APS has published the HOT Guidelines for the upcoming 
winter on the website. In July 2008, the 2008-09 HOT Guidelines were published 
on the website and replaced the 2007-08 HOT Guidelines, which were archived on 
the site. Appendix F contains the original issue of the 2008-09 HOT Guidelines as 
they appear in English on the website. As in previous years, the changes from the 
previous year’s guidelines are summarized on page 3 of the document and explained 
in detail in the TC report, TP 14869E, Aircraft Ground De/Anti-Icing Fluid Holdover 
Time Development Program for the 2007-08 Winter (3).  
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The changes made for the 2008-09 HOT Guidelines include the following: 
 

• Addition of one new Type II fluid: Kilfrost ABC-K Plus; 

• A warning was added concerning possible viscosity issues with the Aviation 
Xi’an High-Tech KHF-II Type II fluid; 

• Addition of the Type IV Dow Chemical UCAR™ Flight Guard AD-480 table; and 

• A note was included in the Type II and IV HOT tables to advise that radiational 
cooling during active frost conditions can affect holdover times. 

 
For the changes to be approved, APS is required to obtain approval from both TC 
and the TDC. The form provided in Figure 7.1 is used for this purpose. 
 
 
7.3 Future Responsibilities 
 
APS has undertaken the responsibility to ensure the website is operational, in terms 
of Internet availability, for a period of one year. In the summer of 2009, APS intends 
to update the website with new data from 2008-09 testing and upload the 2009-10 
HOT Guidelines.  
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Request for Change to  
Holdover Time Guidelines Website 

 
 
Date: __________________________________ 
 
 

Description of Change: ______________________________________________ 

 ______________________________________________ 

 ______________________________________________ 
 
 
Affected Pages:  __________________________________ 
 
 
Requested By:  __________________________________ 
 
 
Reason for Change:  ______________________________________________ 

 ______________________________________________ 

 ______________________________________________ 
 
 
Confirmed by: Confirmed by: 
  
_________________________________ _______________________________ 
Barry Myers Douglas Ingold 
Senior Development Officer Specialist Flight Technical 
Transportation Development Centre Transport Canada Civil Aviation 
 
 
Procedure for making changes to the holdover time guidelines website: 

1. Fill out this form 
2. Submit to APS (John D’Avirro/Katrina Bell) 
3. APS will acquire the necessary signatures or email confirmations 
4. APS will submit changes to its IT department after approval is received1 

 
1 The website files are located on a secure server with restricted access. This access is limited to the APS IT 

department. 
 

Figure 7.1: HOT Guideline Change Form 
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8. OPTIONS FOR THE FUTURE OF HOLDOVER TIME TESTING 
 
This project was stimulated by initial discussions held among Transport Canada (TC), 
the Federal Aviation Administration (FAA), and APS Aviation Inc. (APS) on March 5, 
2008, in Ottawa, Ontario. A meeting was arranged when TC senior management 
announced that the future direction of TC was to remove itself from annual holdover 
time (HOT) testing and ground icing activities. Although the exact extent and impact 
of TC’s change in direction were not known, it was clear that potential options for 
the future of this work needed to be identified and assessed. TC requested that APS 
participate in this process as a third party to organize meetings, analyse the options, 
and prepare a report. 
 
A document was developed from two brainstorming sessions attended by key APS 
personnel and from a meeting attended by APS personnel and TC on June 10, 2008. 
Options for the Future of Holdover Time Testing, Draft Version 4.0 describes eight 
options the group identified for the future of holdover time testing and includes a 
flowchart outlining the roles of the various stakeholders in each option. The 
document was provided to TC in June 2008. 
 
A copy of the flowchart is provided in Figure 8.1. Each of the first four column 
headings list a task/cost involved in HOT testing; the rows below indicate the 
organization responsible for each task/cost in each of the eight options. The columns 
include answers to the below questions. 
 

1) Who Funds Fluid Evaluation? The organization in this column pays for the HOT 
testing. TC/FAA are noted as responsible in “some years” because, currently, 
the set fee paid by the fluid manufacturers may not cover the cost of testing 
in years when a minimal number of fluids are tested. 

2) Who Collects HOT Testing Revenues from Fluid Manufacturers (FMs)? The 
organization in this column manages the HOT testing. 

3) Who Publishes HOT Guidelines? The organization in this column is responsible 
for making the HOT Guideline information available to users, for example, by 
maintaining a website with the current guidelines. 

4) Who Funds HOT Guidelines? The organization in this column funds the costs 
associated with annual changes to the guidelines, such as revising the generic 
tables and presenting the test data to the industry. 

 
At the June 10 meeting, it was concluded that the next step would be to request 
more information from TC management. Once this information is available, the group 
will be able to reduce the number of possible options and develop further detailed 
information for the remaining options. This may require that stakeholder 
consultations and costing exercises be completed. 



8.  OPTIONS FOR THE FUTURE OF HOLDOVER TIME TESTING 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/TP 14872E Final Version 1.0.docx 
Final Version 1.0, February 26 

20 

 
Figure 8.1: Future HOT Options Diagram 
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9. ACTIVITIES SUPPORTING THE DEVELOPMENT OF THE 
CHINOOK TEMPERED STEAM TECHNOLOGY 

 
 

9.1 Introduction 
 

Despite dramatic improvements in previous years in the quality of de/anti-icing fluids, 
fluid delivery, recovery equipment, industry procedures, and ground crew and flight 
crew training, the negative aspects of the use of glycol for aircraft ground 
de/anti-icing are still prominent. These negative aspects include, but are not limited 
to, the following: 
 

• Environmental concerns (toxicity, biodegradability);  

• Occupational hazards; 

• Glycol-associated high costs; and 

• Aircraft delays and airport throughput. 
 

Under contract to the Transportation Development Centre (TDC), APS Aviation Inc. 
(APS) has undertaken research activities to further advance aircraft ground 
de/anti-icing technology. 
 

Tempered Steam Technology (TST), developed by the Chinook Mobile Heating and 
Deicing Corporation (CHINOOK), is a unique innovation that aims to reduce the cost 
and the environmental impact of deicing aircraft. With its patented delivery system, 
TST will use heated steam-infused air, or tempered steam, to melt contaminants on 
aircraft surfaces and heated air alone to dry them in an environmentally friendly, user-
friendly, and budget-friendly manner. TST does not involve the use of glycol 
whatsoever, and therefore it is designed for deployment at airport gate operations. 
 

In January 2008, a discussion with the Department of National Defence (DND) and 
Canadian Forces (CF) was held to propose TST testing on a DND and CF operational 
aircraft.  
 

The TST has proven to provide numerous benefits to operators such as DND and CF. 
These benefits include, but are not limited to, the following: 
 

• General cost savings (glycol use and recovery); 

• Reduction in environmental impact; 

• Increased operational flexibility; 

• Deicing capability for those aircraft not currently certified for glycol deicing; 
and  

• Northern operations where conventional deicing is subject to the lowest 
operational use temperature (LOUT) limitations. 
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A sizable amount of work has been performed by APS since April 2006 to evaluate 
the TST for aircraft deicing applications. 
 
 
9.2 Previous Work Funded by Transport Canada  
 
Eight tests were completed in Smiths Falls, Ontario, during March and April 2007. 
The tests aimed to evaluate the effectiveness of using TST as a deicing tool in the 
following precipitation conditions: 
 

• Natural frost (four tests); 

• Simulated snow contamination (two tests); and  

• Simulated ice contamination (two tests). 
 
Natural frost testing demonstrated that deicing and drying of the wing surfaces can 
be achieved by using both tempered steam and hot air components of the TST 
system or by using hot air alone.  
 
The results from tests with snow and ice contamination indicate that the TST would 
be effective for deicing or as a pre-deicing tool to remove large quantities of 
accumulated contamination prior to deicing. 
 
For a complete review of these eight tests, refer to the Transport Canada (TC) report, 
TP 14780E, Evaluation of Tempered Steam Technology (TST) for Aircraft Deicing 
Applications (4). 
 
 
9.3 Previous Chinook Work 
 
In August 2005, APS was contracted by CHINOOK to provide consulting services 
for the development of business-planning documentation and for the preparation of 
applications for financial support and investment. This work comprised Phase I of the 
CHINOOK project. 
 
A total of 43 tests were performed with the CHINOOK TST from March 2006 to 
April 2007 in Ottawa and Smiths Falls, Ontario. All tests were performed on a JetStar 
wing test bed provided by the TDC. This work comprised Phase II of the CHINOOK 
project (APS file CM2003.002), and it resulted in the development of a technical 
report for CHINOOK entitled Evaluation of the Chinook Tempered Steam Technology 
for Aircraft Deicing Applications. 
 
In August 2007, APS conducted Phase III activities to continue the evaluation of the 
TST for aircraft deicing applications. This included deicing tests on an operational 
aircraft.  



9.  ACTIVITIES SUPPORTING THE DEVELOPMENT OF THE CHINOOK TEMPERED STEAM TECHNOLOGY 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/TP 14872E Final Version 1.0.docx 
Final Version 1.0, February 26 

23 

9.4 Overall Project Objectives for 2007-2008 
 
In the winter of 2008, APS undertook a research and development project, in 
conjunction with TC, to further evaluate the use of tempered steam for aircraft 
deicing applications. The focus of this testing was to conduct deicing tests with the 
TST on operational aircraft.  
 
APS requested the participation of DND and CF to provide two operational aircraft. 
Through discussion, it was proposed that the following tests be conducted: 
 

• Frost Testing on a Bell CH-146 Griffon Helicopter (March 17-20, 2008; 
Petawawa); and 

• Frost Testing on a Bombardier CC-144 Challenger Aircraft (March 25-28, 
2008; Ottawa). 

 
 
9.5 Methodology (Equipment, Procedures, and Personnel Requirements) 
 
The following subsections describe the experimental methodology used to test the 
CHINOOK TST on operational aircraft. 
 
 
9.5.1 General Methodologies  
 
The CHINOOK TST is a unique innovation that employs steam-infused air to melt 
contaminants on aircraft surfaces and hot air to dry residual water created by the 
deicing process. 
 
Currently, two delivery platforms are available for CHINOOK testing: 
 

• Research and development unit (RDU) (Subsection 9.5.2); and 

• Operational prototype (Subsection 9.5.3). 
 
During deicing tests, only the RDU was available. At the time of testing, the 
operational prototype had not been introduced for testing; however, the following 
subsections describe both delivery platforms. 
 
 
9.5.2 Research and Development Unit 
 
The RDU was the first-generation truck-mounted TST system. The RDU was 
introduced for testing purposes in March 2007. Although not a suitable platform for 
operational deicing activities, the RDU allowed for improved mobility in comparison 
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to the proof-of-concept delivery platform that had been employed for preliminary 
work to assess the aircraft deicing capabilities of the TST in 2006-07. The boiler 
apparatus, boom assembly, and delivery head assembly were manufactured directly 
onto the RDU, allowing the vehicle to be entirely self-contained, without any 
additional infrastructure.  
 

Due to the late arrival of the first TST operational prototype in April 2008, the RDU 
was employed for most testing performed in the winter of 2008. 
 
 

9.5.3 Operational Prototype 
 

The second-generation truck-mounted system, also known as the operational 
prototype, was introduced for testing in April 2008. Built on a deicing vehicle chassis, 
the prototype was a major advancement in comparison to the previous RDU and 
offered vastly improved manoeuvrability and output capabilities.  
 
 

9.5.4 Delivery Heads 
 

Tempered steam and hot air were applied to the test surface using a specially 
designed delivery head. The delivery head is a lightweight air blanket that is 
perforated to allow for an even distribution of tempered steam and hot air across the 
test surface. In addition to providing the tempered steam and hot air for deicing and 
drying, the delivery head provides the containment necessary to allow the tempered 
steam and hot air to work.  
 
 

9.5.5 Description of Aircraft 
 

An operational Bell CH-146 Griffon Helicopter was used during frost tests conducted 
on March 17-20, 2008. An operational Bombardier CC-144 Challenger Aircraft was 
scheduled for frost testing on March 25-28, 2008. 
 
 

9.5.5.1 Bell CH-146 Griffon Helicopter 
 

The Bell CH-146 Griffon is a utility transport tactical helicopter used primarily for 
search and rescue missions, tactical transport, and humanitarian relief operations. 
Figure 9.1 shows the technical characteristics of this aircraft. 
 

Pre-flight deicing of helicopters is critical to military readiness. As with fixed-wing 
aircraft, rotary aircraft are subject to contamination by frost, snow, freezing drizzle, 
and freezing rain. This can cause icing of rotor blades and fuselages, rendering the 
aircraft inoperable.  
 

Conventional glycol-based deicing fluids can potentially damage the helicopter rotor 
and internal components.  
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Figure 9.1: Three Views and Technical Characteristics of Bell CH-146 Griffon 

  

 

656 km Range 
Pratt & Whitney’s PT6T-3D Power 

5,355 kilograms Weight 
14 meters Rotor Span 

17.1 meters Length 
Technical Characteristics 
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Manual deicing methodologies require a significant amount of time, which can be 
harmful to the mission readiness of the helicopter. Manual deicing procedures such 
as scraping and thermal cycling can cause significant damage to the rotors and 
fuselage components of the helicopter.   
 
The rotor system is made up of a four-blade flex-beam main rotor. The majority of 
materials used in the construction of each blade are of a composite material. Each 
blade is made of unidirectional glass fibre with a ±45° wound torque casing of glass 
fibre cloth. Trailing edges are also of unidirectional glass fibre with spaces between 
them. These spaces are filled with a Nomex honeycomb core. The entire blade is 
then bonded together by a glass fibre wrapping with the leading edge protected by 
a titanium abrasion strip.  
 
The main rotor head is made up of steel and a light alloy.  
 
 
9.5.5.2 Bombardier CC-144 Challenger Aircraft 
 
The CC-144 Challenger, DND and CF’s twin-engine, long-range executive jet, offers 
rapid air transportation for Canadian and international VIPs. Figure 9.2 shows the 
technical characteristics of this aircraft. 
 
 
9.5.6 Description of Test Procedures 
 
The procedure employed during testing with the CHINOOK TST comprised the 
following main elements: 
 

• Test condition: 

o Recording of environmental data (Subsection 9.5.6.1);  

o Recording of surface condition and photo documentation (Subsection 9.5.6.2);  

• Test observation: 

o Application of tempered steam and hot air (Subsection 9.5.6.3); and  

o Post-deicing verification (Subsection 9.5.6.4). 
 
A procedure was developed and is included in Appendix H. 
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9.5.6.1 Recording of Environmental Data 
 
Weather information for each test was gathered from several sources: 
 

• Aviation routine weather report (METAR) information from the 
www.wunderground.com and www.navcanada.ca websites; and 

• Environment Canada (EC) hourly updates on the www.weather.gc.ca website. 
 
EC weather data were employed as the primary weather data for all tests. 
 
 

 

Figure 9.2: Three Views and Technical Characteristics of CC-144 Challenger 

4075-5925 km Range 

Two General Electric CF34 Engines Power 

18,779 kilograms Weight 

18.84 meters Wing Span 

20.85 meters Length 

Technical Characteristics 
 

http://www.wunderground.com/
http://www.navcanada.ca/
http://www.weather.gc.ca/
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9.5.6.2 Recording of Test Surface Condition and Photo Documentation 
 
APS provided photo documentation of all tests. All photos documented in these tests 
are included in Appendix G. 
 
 
9.5.6.3 Application of Tempered Steam and Hot Air 
 
The APS project manager was responsible for selecting the type of deicing process 
for each test (tempered steam, hot air, or both), as well as the exposure time for 
each process. The exposure time to tempered steam and hot air was determined by 
APS based on visual monitoring of the surface conditions during testing. When the 
desired condition was achieved, the end of the test was determined by APS 
personnel, and the TST system was manoeuvred away from the surface to allow for 
post-deicing inspection. 
 
 
9.5.6.4 Post-Deicing Verification 
 
After the completion of the tempered steam and hot air applications, APS personnel 
completed a thorough examination of all surfaces, including all quiet areas. APS 
personnel recorded pertinent final test information on data forms, and final 
post-deicing photo documentation was taken.  
 
 
9.5.6.5 Temperature Measurement Equipment 
 
Surface temperature profiles during testing with the TST provide valuable information 
and assist in explaining differences in test results. In previous testing with the TST, 
surface temperature profiles prior to, during, and after the application of tempered 
steam and hot air were gathered by thermistors that were affixed to the test surface 
using an adhesive tape. In discussion with DND and CF, it was decided that no actual 
temperature equipment would be affixed to any aircraft surfaces. Instead, a 
non-contact method of surface temperature collection was adopted to ensure no 
aircraft surface damage occurred. The following type of non-invasive temperature 
collection equipment was employed during testing: 
 

• Wahl Temperature Reader and Surface Temperature Probe: A calibrated 
surface temperature device was used to manually take readings at pre-defined 
areas of the test surface. The Wahl Temperature Probe is a hand-held device, 
and therefore temperature collection was subject only to the individual reach 
of the individual using the device. To enable more flexibility in recording 
temperatures using this approach, an extension pole was manufactured by 
APS personnel to allow for temperature measurement beyond the reach of any 
individual. 
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9.5.7 Test Sites 
 
All testing on the Bell CH-146 Helicopter was completed at CFB Petawawa, and all 
testing on the Bombardier CC-144 Challenger was completed at MacDonald–Cartier 
International Airport (YOW) in Ottawa. 
 
 
9.5.8 Personnel 
 
For all testing on operational aircraft, three APS personnel were employed to perform 
the various test-related activities. DND and CF were responsible for the positioning 
of the aircraft. CHINOOK personnel provided general test and equipment support.  
 
 
9.6 Tests on Bell CH-146 Griffon 
 
On March 18 and 19, 2008, APS attempted to coordinate a series of tests to 
evaluate the TST’s defrosting capabilities on a Bell CH-146 Griffon.  
 
The objectives of these tests were as follows: 
 

• Evaluate the TST’s ability to defrost rotary-wing aircraft following periods of 
natural frost; 

• Determine the times required to defrost and dry rotary-wing aircraft in natural 
frost conditions;  

• Examine whether or not residual water is created by the application of TST to 
frost-covered rotary-wing aircraft, and determine whether or not residual water 
propagates to and accumulates in main rotor assembly, including mast and 
swash plate assembly; 

• Examine the temperature decay profiles of the rotor and rotor blades subjected 
to TST; and  

• Determine procedural requirements and limitations of using TST for defrosting 
rotary-wing aircraft. 

 
In addition to these, a subsequent test was performed to indicate whether it would 
be possible to use the TST to remove contamination that may adhere to the internal 
components of the rotor assembly.  
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In total, three tests were performed on this aircraft: 
 

• Test #1: Preliminary Test 

o A preliminary test was conducted to identify any procedural limitations in 
the defrosting of blades and rotor assembly. Ideal truck positioning was 
also analysed.  

• Test #2: Blade Temperature Profile Test 

o A second test was conducted to demonstrate the TST’s ability to defrost 
the blades and rotor assembly of the helicopter. In addition to this, this test 
provided an examination of the temperature decay profile post deicing.  

• Test #3: Internal Components Test 

o A third test was conducted to evaluate the use of hot air forced upward 
through the lower hatch of the helicopter to remove any contamination in 
the rotor assembly.  

 
 
9.6.1 Test #1 
 
Test #1 was a preliminary test to identify any procedural limitations in the defrosting 
of blades and rotor assembly. Optimal positioning was also defined, whereas manual 
rotation of the entire rotor assembly was needed.  
 
 
9.6.1.1 General Information 
 

• Date:       March 19, 2008 

• Start Time of Process:    08:10:00 

• End Time of Process:    08:30:00 

• Total Exposure Time to Hot Air:  20 minutes1 
 
A freezing rain event prior to testing left a significant amount of frozen contamination 
on both the rotors and blades.  
 
  

 
1 Both tempered steam and hot air were used. However, the time of each was not recorded. This test was 

performed primarily as a positioning test. 
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9.6.1.2 Meteorological Information (Petawawa) 
 

• Time:        08:00:00 

• Temperature:      0.5°C 

• Dew Point Temperature:     -0.3°C 

• Relative Humidity:      94 percent 

• Wind Direction/Speed:     NNW, 9 km/h 
 
 
9.6.1.3 Surface Temperature Measurements 
 
No surface temperature measurements were recorded in this test. 
 
 
9.6.1.4 Test Observations 
 
Test #1 was a preliminary test to identify any procedural limitations in the defrosting 
of this helicopter. Optimal positioning for subsequent tests was identified. It became 
apparent that apron space around the helicopter was limited; therefore, manual 
rotation of the blades became the most efficient way to perform testing. Moving the 
truck about the helicopter was identified as a procedural deficiency in defrosting.  
 
The RDU was employed for Test #1, and it was positioned to the port side of the 
helicopter. For a starting position, the delivery head was positioned directly over the 
rotor head, and it was slowly moved outward over each blade. This is depicted in 
Figure 9.3. Upon completion of a particular blade, the entire rotor was rotated 
clockwise, leaving the RDU in a static position.  
 
The RDU was equipped with the same delivery head used for aircraft wing surfaces. 
Due to the much smaller area of the helicopter blade, much of the output of the 
tempered steam system was wasted. It became evident that a smaller delivery head 
design would be needed for any future helicopter testing.  
 
As mentioned previously, a freezing rain event had occurred in the early hours before 
the test. A significant amount of frozen contamination had adhered to both the rotors 
and blades at the time of deicing. A post-deicing verification found that most of this 
contamination had been removed. 
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This test was concluded with some procedural considerations that included, but are 
not limited to, the following: 
 

• Aircraft positioning is very important to determine the optimal way to deice a 
rotary-wing aircraft;  

• Manual rotation of the blades proved to be an efficient method in deicing 
helicopter blades, meaning the deicing vehicle should remain static; and 

• A smaller delivery head should be employed in helicopter deicing. 
 
 

 
Figure 9.3: Depiction of Delivery Head Movement over Blade 

 
 
9.6.2 Test #2 
 
The objective of Test #2 was to demonstrate the TST’s ability to defrost the blades 
and rotor assembly of the helicopter. In addition to this, this test provided an 
examination of the temperature decay profile post deicing.  
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9.6.2.1 General Information 
 

• Date:         March 19, 2008 

• Start Time of Process:      20:50:00 

• Start Time of Tempered Steam Application:   20:50:00 

• End Time of Tempered Steam Application:   21:05:45 

• Start Time of Hot Air:      N/A 

• End Time of Hot Air:      N/A 

• Total Exposure Time to Tempered Steam:   15 minutes, 45 seconds 

• Total Exposure Time to Hot Air:    N/A 
 
 
9.6.2.2 Meteorological Information (Petawawa) 
 

• Time:       20:00:00 

• Temperature:     1.4°C 

• Dew Point Temperature:    0.5°C 

• Relative Humidity:     94 percent 

• Wind Direction/Speed:    NNW, 13 km/h 
 
 
9.6.2.3 Surface Temperature Measurements 
 
The surface temperature profiles recorded for measurement locations on one 
individual blade are shown in Figure 9.4. At 0 minutes, the delivery head was placed 
over Position 5 at the tip of the blade and moved towards the rotor assembly. 
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Figure 9.4: Surface Temperature Plot for Test #2 

 
 
One individual blade was selected to analyse the temperature profile. This blade was 
divided into six locations for temperature measurement. This included five locations 
along the actual blade, with the rotor identified as the sixth location. The blade grip 
portion of the rotor was the actual surface to be examined during temperature 
measurements. Figure 9.5 depicts the locations used for temperature measurement.  
 

 
Figure 9.5: Location Setup for Temperature Measurement 

 
 
9.6.2.4 Test Observations 
 
Test #2 was an examination of the temperature profile of the chosen blade. The RDU 
was employed for Test #2, and it was positioned to the port side of the helicopter. 

 

1 2 5 3 4 

6 

BELL CH-146 GRIFFON ROTOR BLADE  

The blade grip of the rotor assembly was used for temperature 
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This test was run entirely with the tempered steam portion of the system. Hot air 
was not employed. As can be seen in Figure 9.4, temperatures reached a peak value 
of between 20°C and 30°C. 
 
As mentioned in the aircraft description (Subsection 9.5.5.1), the blade is made of a 
composite material. This material by nature has a very low thermal mass. It is for 
this reason that rapid temperature decay was observed. 
 
 
9.6.3 Test #3 
 
Test #3 evaluated the use of hot air forced upward through the lower hatch of an 
aircraft to remove any contamination in the rotor assembly. 
 
 
9.6.3.1 General Information 
 

• Date:         March 19, 2008 

• Start Time of Process:      21:54:00 

• Start Time of Tempered Steam:    N/A 

• End Time of Tempered Steam:     N/A 

• Start Time of Hot Air:      21:54:00 

• End Time of Hot Air:      22:07:00 

• Total Exposure Time to Tempered Steam:   N/A 

• Total Exposure Time to Hot Air:    13 minutes, 0 seconds 
 
 
9.6.3.2 Meteorological Information (Petawawa) 
 

• Time:       22:00:00 

• Temperature:     1.7°C 

• Dew Point Temperature:    0.4°C 

• Relative Humidity:     86 percent 

• Wind Direction/Speed:    NNW, 11 km/h 
 
 
9.6.3.3 Surface Temperature Measurements 
 
The main internal components of the rotor assembly are depicted in Figure 9.6. The 
surface temperature measurements of the internal components are shown in 
Figure 9.7. 
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Figure 9.6: Internal Components of Rotor Assembly 

 
 

 
Figure 9.7: Temperature Decay of Internal Components  

Chinook Tempered Steam on Bell CH-146 Griffon Test
March 19th, 2008
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9.6.3.4 Test Observations 
 
Test #3 provided an examination of the TST’s ability to remove any contamination 
that may accrue on the internal components of the rotor assembly.  
 
For this test, the delivery head of the TST was removed, and the remaining duct 
portion was fitted to the hatch under the aircraft. Hot air was applied. This allowed 
for a constant stream of hot air to move vertically through the internal portion of the 
rotor cavity.  
 
The main objective was to identify how warm the internal components would get 
and whether this would be sufficient in removing contamination. Hot air was applied 
for a 13-minute period. At the end of the period, designated internal components 
were measured at pre-defined intervals. It was concluded that the temperature inside 
the rotor cavity was well within the range to melt contamination. Figure 9.7 
demonstrated that some components reached a high of 33°C. Material type and 
location of each component had a significant effect on its temperature retention.  
 
 
9.7 Tests on Bombardier CC-144 Challenger Aircraft 
 
Testing on the CC-144 Challenger Aircraft was scheduled for the period 
March 25-28, 2008. APS coordinated a series of tests to evaluate the TST defrosting 
capabilities on this aircraft.  
 
Unfortunately, due to mechanical issues with the TST system, these tests had to be 
postponed. This testing will be proposed for the 2008-09 winter season.  
 
The objective of these tests was as follows: 
 

• Test the TST system on a smaller jet aircraft; 

• Determine time required to defrost an aircraft of this size; 

• Examine whether or not residual water is created by the application of TST to 
frost-covered aircraft, and determine whether or not residual water propagates 
to and accumulates in control surfaces of the aircraft; 

• Examine temperature decay profiles; and 

• Determine procedural requirements and limitations of using TST for defrosting. 
 
APS proposed to conduct tests during 2-3 overnight periods. In preparation for this 
testing, APS developed a procedure (Appendix H) and provided planning and logistical 
support.  
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10. IMPLEMENTATION OF HOLDOVER TIME DETERMINATION 
SYSTEMS 

 
 
10.1 Background 
 
Holdover Time Determination Systems (HOTDS) are designed for implementation at 
airports and to record measurements of the weather conditions at pre-determined 
intervals. The systems would compute the precipitation rate for any given weather 
condition, thus enabling the determination of a “single-value” fluid Holdover Time 
(HOT) for any combination of condition, fluid, and temperature. The information 
could then be relayed electronically to pilots in the flight deck. 
 
In Winter 2005-06, APS Aviation Inc. (APS) was contracted by the Transportation 
Development Centre (TDC) to examine implementation issues with HOTDS. 
 
In February 2006, a D-ICE Deicing Information System (DIIS) was installed at the 
central deicing facility (CDF) at Toronto–Pearson International Airport (YYZ). The 
system was equipped with radio modems to communicate the electronic system 
output information from the unit to a computer installed in the CDF Icehouse. The 
computer was configured to allow WestJet to employ information from the DIIS as 
an “advisory” tool in winter operations planning. WestJet amended its program to 
allow for use of the DIIS information, and Transport Canada (TC) approved this 
amendment.  
 
Consultations were performed with TC, Environment Canada (EC) and NAV CANADA 
to examine issues of system “certification.” Discussions indicated that the system 
outputs consist of an operational tool and could be introduced under an Exemption 
to Canadian Aviation Regulations (CAR). At a meeting in February 2006, it was 
agreed that a performance-based specification would be developed to permit HOTDS 
to be operated under an exemption to CAR Standard 622.11.  
 
As part of a previous contract with the TDC, APS prepared and submitted the 
following draft documents to TC: 
 

1. Draft Exemption document from Sections 3.0, 6.0, 6.2, and 6.3 of Canadian 
Aviation Regulations Standard 622.11;  

2. Draft Minimum Assurance Requirements and Performance Specifications for 
Holdover Time Determination Systems; and  

3. Draft Assessment Paper Regarding Exemption from Canadian Aviation 
Regulations Standard 622.11, Sections 3.0, 6.0, 6.2, and 6.3.  
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It was recommended that TC initiate the process for implementation of the Exemption 
to CAR Standard 622.11 to enable operational use of HOTDS. APS submitted an 
interim report to TC, outlining the development and implementation of a performance 
specification and Exemption to CAR Standard 622.11.  
 
 

10.2 Project Objectives 
 
Appendix A contains the Statement of Work. It states that the HOTDS’s ability to 
compute “single-value” fluid HOTs should be evaluated. It also states that 
consultations and proposed strategies concerning the system’s implementation 
issues and obstacles should be conducted. Based on these consultations, an update 
to the exemption document shall be developed. 
 
 

10.3 Project Activities 
 
The version of the Draft Minimum Assurance Requirements and Performance 
Specifications for Holdover Time Determination Systems document that was included 
in an interim report, which was considered to be preliminary in nature, and further 
refinements would be required prior to publication.  
 
A HOTDS’s ability to compute “single-value” fluid HOTs is greatly dependent on the 
system’s ability to compute an accurate precipitation rate. To this end, data collected 
from the APS evaluation of the DIIS at Montreal-Trudeau International Airport (YUL) 
were employed to provide support for the refinements to the document Draft 
Minimum Assurance Requirements and Performance Specifications for Holdover Time 
Determination Systems. This issue will be addressed in Subsection 10.4.2. 
 
APS met with TC officials on several occasions in Ottawa to discuss issues related 
to the document Draft Exemption and Draft Minimum Assurance Requirements and 
Performance Specifications. During these meetings, pertinent details to be included 
within the amended documentation were discussed and decided upon, and issues 
related to HOTDS implementation issues and obstacles were addressed. Final 
versions of these documents were submitted to TC for legal review and oversight in 
February 2007.  
 
In March 2007, the Exemption from Subsection 602.11(4) of the Canadian Aviation 
Regulations and Sections 1.0, 3.0, 6.0, 6.2, 6.3 and 7.1.1.1 of Standard 622.11 
Ground Icing Operations was signed by the TC Director of Standards. This exemption 
allowed WestJet to employ the HOTDS outputs for use in winter planning and 
operations. APS submitted a TC report, TP 14781E, Aircraft Ground Icing General 
Research Activities During the 2006-07 Winter (5), which contained details related 
to the development of the amended Minimum Assurance Requirements and 
Performance Specifications for HOTDS.  
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The original release of the HOTDS Exemption was March 30, 2007, and was due to 
expire in April 2009. After the original release of the Exemption, WestJet and D-ICE 
undertook activities to demonstrate the compliance of the DIIS with requirements 
and conditions contained in the Exemption. As a result of these activities and inputs 
from APS, a number of corrections (some editorial, some technical in nature) were 
required to the Exemption. A revision of the Exemption from Subsection 602.11(4) 
of the Canadian Aviation Regulations and Sections 1.0, 3.0, 6.0, 6.2, 6.3, and 
7.1.1.1 of Standard 622.11 Ground Icing Operations was issued on December 21, 
2007. This report only contains information related to the development of the revised 
documentation that was signed by TC in December 2007. This document has been 
provided in Appendix I. 
 
 
10.4 Revision of the HOTDS Documentation 
 
A revision of exemption from Subsection 602.11(4) of the Canadian Aviation 
Regulations and Sections 1.0, 3.0, 6.0, 6.2, 6.3 and 7.1.1.1 of Standard 622.11 
Ground Icing Operations was issued in December 2007 to reflect the modifications 
to the following sections: 
 

• Conditions; 

• Precipitation Rate; and 

• Holdover Time Determinations. 
 
 
10.4.1 Conditions 
 
In Condition 9, “cautions” was added to the list of items that must be adhered to 
unless superseded by this exemption. An example was added: a note on lowest 
operational use temperature (LOUT), which is found in HOT Guidelines. The change 
is defined as follows: 
 
 
9. Except where superseded in this exemption, all notes, cautions, conditions, 

lists of qualified fluids and application procedures contained in the Holdover 
Time Guidelines, published by Transport Canada, on an annual basis shall 
continue to apply (for example, respecting the de/anti-icing fluid Lowest 
Operational Use Temperature (LOUT)).  
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10.4.2 Precipitation Rate 
 
Subsection 5.1.7 of Appendix C has been modified to exclude freezing fog from rate 
pan measurements. In Subsection 5.1.8, tolerances were modified based on 
statistical assessment of realistically achievable tolerances given current 
technologies. The paragraph from Subsection 5.1.10 was split up to clarify intent. 
The changes are defined as follows: 
 
 
5.1.7 Precipitation rate measurements shall be analyzed in reference to 

simultaneously recorded glycol pan measurements for all precipitation 
types, excluding freezing fog. 

 
 
5.1.8 The Holdover Time Determination System precipitation rate 

measurements shall conform to the glycol pan measurements (ref.: SAE 
ARP 5485), within the following tolerances: 

 
a) From 0 to 10 g/dm2/h: +/- 3.0 g/dm2/h 

b) Above 10 g/dm2/h to 25 g/dm2/h: +/- 6.0 g/dm2/h 

c) Above 25 g/dm2/h: +/- 14.0 g/dm2/h 
 
 
5.1.10 The precipitation rate input for the purpose of computing fluid holdover 

time (Subsections 5.1.12 to 5.1.18) shall be: 
 

a) the precipitation rate determined by the HOTDS; plus 

b) the tolerance (within a 95% confidence level) that has 
been demonstrated for each precipitation type and 
range in 5.1.8, specific to that HOTDS. 

 
 

10.4.3 Holdover Time Determinations 
 
Numerous changes were made to the HOTDS section. The changes were made to 
the following subsections: 
 

• Subsection 5.1.12: Changes were made to clarify that the TDC does not 
generate regression curves or coefficients; rather, these are obtained or 
published by TC; 

• Subsection 5.1.14: A new paragraph was added to ensure that when the 
manufacturer implements the regression equation, it is correctly coded and 
implemented. The thought is that the manufacturer will run through a set of 
known inputs and outputs and compare these with their system outputs; 
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• Subsection 5.1.15: A new paragraph was added because it is understood that 
current freezing precipitation detectors have a difficult time differentiating 
between freezing drizzle or freezing rain, and this approach provides a 
conservative solution to that problem. Furthermore, it minimizes extrapolation 
errors; 

• Subsection 5.1.16: A new paragraph was added because there is no test data 
available from HOT evaluation testing above 25 g/dm2/h and it was not felt 
appropriate to extrapolate into a region where there is no data to support the 
extrapolation; 

• Subsection 5.1.17: A new paragraph was added because there is insignificant 
test data available from HOT evaluation testing above 50 g/dm2/h and it was 
not felt appropriate to extrapolate into a region where there is insufficient data 
to support the extrapolation; 

• Subsection 5.1.18: A new paragraph was added because there is no test data 
available from HOT evaluation testing above 75 g/dm2/h and it was not felt 
appropriate to extrapolate into a region where there is no data to support the 
extrapolation; and 

• Subsection 5.1.20: A new paragraph was added to ensure that all notes, 
conditions, and cautions applicable to the annually published HOT Guidelines 
shall be respected, in the computation of HOTs using a HOTDS.  

 
The changes are defined as follows: 
 
5.1.12 The HOTDS shall incorporate the most current regression curves and 

associated coefficients. These regression curves and associated 
coefficients are: 

 
5.1.12.1 those obtained from or published by TC, or 

5.1.12.2 those where traceability and validity has be 
demonstrated to be equivalent to those in 
5.1.12.1. 
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5.1.14 Holdover Time Determinations from the system, shall be verified, for each 
fluid, against known fluid dilution, precipitation type, rate and 
temperature inputs to ensure that regression curves and associated 
coefficients have been correctly implemented within the system.  

 
As a minimum this verification will include: 

 
5.1.14.1  normal range test cases; and 

5.1.14.2  test cases outside the normal range to verify robustness. 
 
 
5.1.15 Holdover Time Determinations for Freezing Drizzle or Freezing Rain 

conditions shall be based on computing the associated Holdover Time for 
each one of those precipitation conditions and using the resulting lowest 
value.  

 
 
5.1.16 Holdover Time Determinations shall be inhibited in Freezing Precipitation 

(Freezing Fog, Freezing Drizzle or Freezing Rain) conditions exceeding of 
25 g/dm2/h. 

 
 
5.1.17 Holdover Time Determinations shall be inhibited in Snow conditions 

exceeding 50 g/dm2/h. 
 
 
5.1.18 Holdover Time Determinations shall be inhibited in Rain on Cold-Soaked 

Wing conditions exceeding 75 g/dm2/h. 
 
 
5.1.20 Where applicable, the notes, conditions, cautions incorporated into the 

annually published holdover time guidelines shall be respected in 
computation outputs by the HOTDS. 
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11. TEST PROCEDURES, PRESENTATIONS, AND FLUID 
MANUFACTURER REPORTS  

 
This section contains an account of the test procedures, presentations, and fluid 
manufacturer reports that were prepared by APS Aviation Inc. (APS) in 2007-08. 
 
 
11.1 Procedures 
 
Several procedures were developed to guide and support the research team in the 
methodology for conducting tests. Table 11.1 provides a list of the procedures 
developed for each major project. Each major project has been documented in a 
separate report, and each complete procedure has been included in at least one of 
these reports.  
 
 
11.2 Presentations 
 
During the course of a research program, subcommittees of the SAE International 
(SAE) G-12 Committee hold several meetings. During these and other meetings, APS 
presents the research findings. Much of the research presented at these meetings is 
eventually documented in various reports.  
 
In 2007-08, the following meetings were held: 
 

a) SAE 2007 Aircraft & Engine Icing International Conference, Seville, Spain, 
September 24, 2007; 

b) Standing Committee Meeting, Winnipeg, Manitoba, October 10, 2007; 

c) SAE G-12 HOT Subcommittee and HOT Work Group Meetings, Montreal, 
Canada, November 2007; 

d) SAE G-12 HOT Subcommittee, Warsaw, Poland, May 2008; and 

e) SAE G-12 HOT Subcommittee and HOT Work Group Meetings, Montreal, 
Canada, November 2008. 

 
The presentations given by APS at each of these meetings are listed in the following 
subsections. A copy of each presentation is contained in Appendix J. 
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11.2.1 SAE 2007 Aircraft & Engine Icing International Conference, Seville, 
Spain, September 24, 2007 

 
Two presentations were prepared for the SAE 2007 Aircraft & Engine Icing 
International Conference, Seville, Spain, held on September 24, 2007: 
 

1) Aircraft Deicing Research in Simulated Mixed Conditions with Ice Pellets; and 

2) Implementation of Holdover Time Determination Systems. 
 
 
11.2.2 Standing Committee Meeting, Winnipeg, Manitoba, October 10, 2007 
 
Two presentations were prepared for the Transport Canada Standing Committee for 
Operations under Icing Conditions meeting in Winnipeg, Manitoba, held on 
October 10, 2007: 
 

1) Aircraft Deicing Research in Simulated Mixed Conditions with Ice Pellets; and 

2) De/Anti-Icing Fluid Holdover Time Update, 2007/08 Winter Operations. 
 
 
11.2.3 SAE G-12 HOT Subcommittee Meeting, Montreal, Canada, November 

14, 2007 
 
Three presentations were prepared for the SAE G-12 HOT Subcommittee meeting in 
Montreal on November 14, 2007: 
 

1) Substantiation of Aircraft Ground Deicing Holdover Times in Frost Conditions; 

2) Aircraft Deicing Research in Simulated Mixed Conditions with Ice Pellets; and 

3) Implementation of Holdover Time Determination Systems into Canadian Air 
Operations, Update for 2007-08 Operations. 
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11.2.4 SAE G-12 HOT Subcommittee Meeting, Warsaw, Poland, May 14, 
2008 

 
Seven presentations were prepared for the SAE G-12 HOT Subcommittee meeting in 
Warsaw on May 14, 2008: 
 

1) Aircraft De/Anti-Icing Fluid Endurance Time Results for the 2007-08 Winter 
Test Season; 

2) Aircraft Ground De/Anti-Icing Research Using Composite Materials; 

3) Substantiation of Aircraft Ground De/Anti-Icing Holdover Times in Frost 
Conditions; 

4) Answers to AEA De/Anti-Icing Working Group Questions (prepared but not 
presented);  

5) Aircraft Deicing Research in Simulated Mixed Conditions with Ice Pellets;  

6) Aircraft Ground De/Anti-Icing Fluid Endurance Times in Snow Pellet 
Conditions; and 

7) Implementation of Holdover Time Determination Systems. 
 
 
11.2.5 SAE G-12 HOT Subcommittee Meeting, Montreal, Canada, 

November 14, 2008 
 
Six presentations were prepared for the SAE G-12 HOT Subcommittee meeting in 
Montreal on November 14, 2008: 
 

1) Proposed Changes to Frost HOT Guidelines; 

2) Examination of Effect of Heat on Endurance Times of Anti-Icing Fluids; 

3) Holdover Times Below -25ºC for Anti-Icing Fluids; 

4) Holdover Times in Conditions of Rain mixed with Snow; 

5) Preparation of Holdover Time Guidelines Regression Coefficient Data; and 

6) Holdover Time Guidelines Update Fall 2008. 
 
 
11.3 Fluid Manufacturer Reports 
 
As part of the research program, several fluids are tested for holdover performance 
every year. Some of this data is then published for Holdover Time (HOT) use in the 
industry, while the remaining data is maintained by the fluid manufacturers for 
research purposes.  
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During the 2007-08 winter, seven fluids were tested. APS prepared a report for each 
fluid and provided these reports directly to the fluid manufacturers. Reports were 
prepared for the following fluids:  
 

a) ABAX F292 (Type IV); 

b) Clariant Safewing MP II Flight Hard Water Dilutions (Type II); 

c) Clariant Safewing MP III (Type III); 

d) Dow Research Fluids (three fluids); 

e) Kilfrost ABC-K Plus (Type II); 

f) Kilfrost P2143-2 (Type II); and 

g) Aviation Xi’an KHF-II (Type II). 
 
The reports for the fluids that were qualified in the winter of 2007-08 have also been 
included as appendices in TP 14869E (3).  
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Table 11.1: List of Procedures for Winter 2007-08 

Program 
Element # ID # Program Element Name of Procedure 

Date of 
Latest 
Version 

Version # Report 

7.2.2 5.1 Aircraft De/Anti-Icing Fluid Endurance 
Time Testing 

Test Requirements for Simulated Freezing 
Precipitation Flat Plate Testing 15-Jan-04 1.0 HOT 

7.2.2 5.2 Aircraft De/Anti-Icing Fluid Endurance 
Time Testing 

Test Requirements for Natural Precipitation Flat 
Plate Testing 23-Dec-04 1.0 HOT 

7.2.2 5.3 
Aircraft De/Anti-Icing Fluid Endurance 
Time Testing 

Endurance Time Test Requirements for Simulated 
Snow Flat Plate Testing 21-Jan-08 1.1 SIMULATED SNOW 

7.2.2 5.4 Aircraft De/Anti-Icing Fluid Endurance 
Time Testing Overall Program of Tests at NRC, March-April 2008 31-Mar-08 1.0 HOT,  

EFFECT OF HEAT 

7.2.2 5.5 Aircraft De/Anti-Icing Fluid Endurance 
Time Testing 

Determination of Endurance Times of Type I Fluids 
Under Natural Snow Precipitation at Dorval 14-Dec-07 1.0 HOT 

7.2.2 5.6 
Aircraft De/Anti-Icing Fluid Endurance 
Time Testing 

Adhesion of Aircraft De/Anti-Icing Fluids on 
Aluminum Surfaces During Mixed Precipitation 
Conditions Snow and Rain 

31-Mar-08 1.0 GENERAL & EXPL. 

7.2.2 5.7 Aircraft De/Anti-Icing Fluid Endurance 
Time Testing Overall Program of Tests at NRC, July 2008 03-Jul-08 1.0 HOT 

7.2.3 6.1 
Variance and New De/Anti-Icing Fluids 
Endurance Time Testing with 
Snowmaker 

Development of Type I Protocol for Indoor Snow 
(ARP 5945) 21-Jan-08 1.0 SIMULATED SNOW 

7.2.4 6.2 
Variance and New De/Anti-Icing Fluids 
Endurance Time Testing with 
Snowmaker 

Variance and New De/Anti-Icing Fluids Endurance 
Time Testing with Snowmaker 15-Jan-08 1.0 SIMULATED SNOW 
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Table 11.1: List of Procedures for Winter 2007-08 (cont’d) 

Program 
Element # ID # Program Element Name of Procedure 

Date of 
Latest 
Version 

Version # Report 

7.2.4 7.1 Evaluation of Endurance Times in 
Heavy Snow 

Determination of Test Plate Temperature in Heavy 
Snow 20-Dec-06 1.0 SIMULATED SNOW 

7.2.4 7.2 Evaluation of Endurance Times in 
Heavy Snow 

Fluid Testing with Heavy Snow from Snow 
Machine in Comparison with Natural Snow 21-Jan-08 1.0 SIMULATED SNOW 

7.2.4 7.3 
Evaluation of Endurance Times in 
Heavy Snow 

Operational Data Collection During Heavy Snow 
Precipitation Conditions 19-Dec-06 1.0 SIMULATED SNOW 

7.2.5 8.1 Endurance Time Testing in Frost – 
Type I/II/III/IV Fluid Endurance Time Testing in Frost 13-Nov-03 1.0 FROST 

7.2.5 8.2 Endurance Time Testing in Frost – 
Type I/II/III/IV Fluid Photographic Documentation of Frost Formations 17-Feb-05 2.0 FROST 

7.2.6 9.1 
Endurance Time Testing on 
Non-Aluminum Plates 

Type I Endurance Time Testing on Non-Aluminum 
Leading Edge Thermal Equivalent Boxes - Natural 
Snow 

17-Nov-06 1.0 COMPOSITE 

7.2.7 10.1 Effect of Heat on Neat/Diluted 
Type II/III/IV Endurance Times 

Experimental Program: Effect of Heat on Endurance 
Times of Anti-Icing Fluids 04-Nov-05 1.0 EFFECT OF HEAT 

7.3.3 13.1 Flow of Contaminated Fluid from 
Aircraft Wings During Takeoff 

Falcon 20 Trials to Examine Fluid Removed from 
Low Rotation Aircraft During Takeoff in Simulated 
Conditions with Ice Pellets, Snow and/or Freezing 
Rain 

22-Feb-08 2.0 ICE PELLET 

7.6.1 19.1 Evaluation of Tempered Steam Deicing 
Evaluation of Tempered Steam Deicing for Deicing 
Operational Aircraft CH-146 Griffon, CC-144 
Challenger 

31-Mar-08 1.0 GENERAL & EXPL. 
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TRANSPORTATION DEVLOPMENT CENTRE 
WORK STATEMENT EXCERPT 

AIRCRAFT & ANTI-ICING FLUID WINTER TESTING 2007-08 
 
 
7.1 Winter Research 
 
 
7.1.2 Holdover Time Determination System Exemption and Evaluation of 

“Heldover Time”  
 

a) DIIS Implementation Issues and Obstacles: 

i) Conduct consultations with Canadian air carriers, airport authorities, and 
deicing service providers to examine and identify potential system 
implementation obstacles and issues; 

ii) Propose strategies to resolve any concerns that arise from this activity; 

iii) Revise performance standard exemption as required; and 

iv) Report the findings. 

b) De/Anti-Icing Fluid Holdover Time Table Implications: 

i) Evaluate the DIIS’ ability to compute “single-value” fluid holdover times 
based on recorded DIIS measurements of precipitation rate, precipitation 
type and temperature; 

ii) Examine the implications on air carrier operations, and therefore on air 
carrier deicing programs, of moving to “single-value” or extended fluid 
holdover times based on DIIS measurements; 

iii) Examine the implications on regulatory guidance material and policies of 
moving to “single-value” or extended fluid holdover times based on DIIS 
measurements; and 

iv) Report the findings. 

c) Evaluation of “Heldover Time” Resulting from Implementation of HOT 
Determination Systems: 

i) Review current methodology used by pilots to determine holdover times; 
and 

ii) Develop methodology to determine most appropriate way to communicate 
check times to pilots from data generated by a Holdover time 
determination system. 
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7.1.3 Survey of Deicing Operations in Freezing Rain and Freezing Drizzle  
 

a) Develop a user-friendly questionnaire from the draft document provided by 
Transport Canada; 

b) Distribute the questionnaire using an anonymous web-based platform to 
conduct the survey; 

c) Collect the results; 

d) Follow up with non-responders to ensure the best possible response rate; 

e) Compile questionnaire results into a database; and 

f) Provide a summary of the results. 
 
 
7.2 Fluid Performance Research 
 
 
7.2.3 Variance and New De/Anti-icing Fluids Endurance Time Testing with 

Snowmaker 
 

e) Evaluation of Endurance Times for Snow Pellets, Preliminary Investigation: 

i) Carry out comparative tests with two fluids (EG106 and ABC-S PLUS) 
between snow pellets and snow; and 

ii) Conduct these tests at one intensity and one temperature. 
 
 
7.2.8 Exploratory Research and Standards  
 

a) Provide support to modifying and updating ARP 5485; 

b) Further develop, advance and ballot, as required, SAE Aerospace 
Recommended Practice ARP 5945 for Type I fluids; 

c) Develop and acquire LOUT data (aerodynamic acceptance) for the currently 
qualified fluids for the high and low speed ramps at the maximum dilution.  
Provide this information to the FAA and TC for their consideration for 
inclusion in the HOT guidelines; 

d) Support the development of the inclusion of results from compatibility and 
environmental tests of AMS 1424 and 1428 in the TC/FAA list of approved 
fluids; 

e) Support activities of SAE G-12 Field Viscosity Workgroup; 

f) Support activities of SAE G-12 Dry-Out Workgroup; and 
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g) Provide support to address other issues that may emerge as having greater 
priority during the course of the winter season, which could be pursued on 
direction from TDC. Potential issues are listed below: 

• Review of the usage of infrared heat with Type I and Type II/IV fluids; 

• Dispersion of fluids on airport surfaces; 

• Hot water deicing; 

• Infrared system development for northern climates; and 

• Ice phobic materials (effect on Type IV's). 
 
 
7.5 Sensors Research 
 
 
7.5.1 Support for Development of Advisory Circular for ROGIDS  
 

a) Participate in several joint internal meetings held by the FAA and Transport 
Canada to develop Advisory Circulars for potential ROGIDS use. 

 
 
7.6 Environment Research 
 
 
7.6.1 Evaluation of Tempered Steam Deicing  
 

i. Tempered Steam Testing with DND Fixed and Rotary Wing Aircraft  

a) Evaluate existing deicing technology available for aircraft critical surface; 

b) Monitor testing activities conducted using the TST for aircraft critical 
surfaces tests; 

c) Evaluate applicability of technology to current deicing operations; and 

d) Report on the findings and present, as required, the results at the industry 
meetings. 
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7.7 Research Information Dissemination 
 
 
7.7.1 Provision of Support Services and other Activities  
 

a) Provide support services to assist TDC with testing, refining data and 
reporting;  

b) Present findings and prepare reports on each activity described herein; and 

c) Consider the following program elements in the event that several of the 
other program elements do not materialize and therefore funds become 
available. 

 
 
7.7.2 Web Site for HOT Guidelines Tables  
 

a) Ensure the website is operational, in terms of Internet availability, for a one 
year period; 

b) Maintain a log of proposed changes to be done on the website; 

c) Update the website with data from new testing; and 

d) Implement changes to the website and post the new HOT Guidelines in 
summer of 2008 for use in winter of 2008-09; and possibly any other 
updates. 

 
 
7.7.5 Update: Regression Coefficients Used to Develop Holdover Times  
 

a) Further review contents of interim report; 

b) Conduct additional verification and validation analysis; 

c) Update report with any additional data collected in 07/08; and 

d) Prepare final report.  
 
 
7.7.6 Feasibility: Implementation of Centre of Excellence for Deicing Research  
 

a) Develop possible settings for creating centre of excellence for deicing 
research; 

b) Analyze the feasibility of these settings; 

c) Establish and attend meetings with industry key players and discuss these 
scenarios; and 

d) Apply ideas and the results of these discussions. 
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AIR OPERATOR SURVEY (604)
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AIR OPERATOR SURVEY (702-705)
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FLIGHT CREW SURVEY ROUTING
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FLIGHT CREW SURVEY (ENGLISH)
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FLIGHT CREW SURVEY (FRENCH)
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APPENDIX C 
 

SUMMARY OF FREEZING RAIN AND DRIZZLE SURVEY RESULTS





Freezing Rain Freezing Drizzle Survey Results: 702-705 Air Operators
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FREEZING DRIZZLE – FREEZING RAIN SURVEY (702-705 OPERATORS) 
Summary of Results 

July 15, 2008 
 
 
1. Does your company conduct operations in icing conditions? 
 

Yes 80% 
No 20% 

 
 
2. What type(s) of operation does your company conduct? (check all that apply) 
 

702  Aerial Work 22% 
703  Air Taxi Operations 71% 

704  Commuter Operations 46% 
705  Airline Operations 26% 

604  Private Operator Transportation 10% 

 
 
3. Does your company have an Approved Ground Icing Program? 
 

Yes 94% 
No 6% 

 
 
4. Does your company believe that, with respect to CAR 605.30, the standards of 

airworthiness applicable to the aircraft types operated allow for take-off in the 
following conditions: 

 
 Yes No Don't Know 

Freezing Drizzle (FZDZ) 51% 47% 1% 
Light Freezing Rain (-FZRA) 35% 65% - 

Moderate Freezing Rain (FZRA) 12% 87% 1% 
Heavy Freezing Rain (+FZRA) 6% 91% 2% 

Ice Pellets (PL) 44% 50% 5% 

 
 
5. Are you aware that current aircraft type certification requirements do not 

consider take-off operations in freezing drizzle and freezing rain conditions? 
 

Yes 69% 
No 31% 
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6. Does your company differentiate between various types and intensities of 
freezing precipitation such as FZDZ, -FZRA, FRZA, +FZRA or PL? 

 
Yes 74% 
No 26% 

 
 
7. Does your company permit/allow take-offs in the following conditions? 
 

 Yes No No Reply 

Freezing Drizzle (FZDZ) 28% 71% 2% 
Light Freezing Rain (-FZRA) 47% 51% 1% 

Moderate Freezing Rain (FZRA) 31% 69% - 
Heavy Freezing Rain (+FZRA) 10% 87% 3% 

Ice Pellets (PL) 3% 94% 3% 

 
 
8. Does your company place any special restrictions on take-offs in the following 

conditions: 
 

 Yes No N/A 

Freezing Drizzle (FZDZ) 64% 32% 5% 
Light Freezing Rain (-FZRA) 52% 30% 18% 

Moderate Freezing Rain (FZRA) 52% 20% 27% 
Heavy Freezing Rain (+FZRA) 52% 18% 30% 

Ice Pellets (PL) 50% 36% 14% 

 
 
9. During active ground icing events, which include active frost, freezing fog, 

snow, freezing drizzle, freezing rain, ice pellets, etc., what percentage of your 
company's take-offs occur in the following conditions? 

 

 0% >0 to 
2% 

>2 to 
4% >4% Statistics Not 

Recorded 
Freezing Drizzle (FZDZ) 11% 48% - - 41% 

Light Freezing Rain (-FZRA) 34% 30% 2% - 34% 
Moderate Freezing Rain (FZRA) 61% 5% - - 34% 
Heavy Freezing Rain (+FZRA) 64% 2% - - 34% 

Ice Pellets (PL) 23% 32% - 2% 43% 
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10. In the following conditions, what usually limits your departure and take-off 
capability? (check any/all that apply) 

 

 Taxiway ramp 
condition 

Runway 
condition 

AFM 
limitations 

Airport 
closed 

Availability of 
aircraft 

de/anti-icing 

Not 
applicable 

Freezing Drizzle (FZDZ) 43% 61% 45% 23% 64% 11% 

Light Freezing Rain (-FZRA) 34% 52% 43% 16% 45% 23% 

Moderate Freezing Rain (FZRA) 34% 39% 43% 14% 32% 38% 

Heavy Freezing Rain (+FZRA) 32% 36% 41% 18% 30% 41% 

Ice Pellets (PL) 39% 43% 36% 30% 55% 28% 

 
 
11. Have you observed situations where your company has halted operations while 

other companies have not? 
 

Yes 82% 
No 18% 

 
 
12. In the situation(s) identified in the previous question, why do you suppose 

other companies continued to operate? (check any/all that apply) 
 

Different Aircraft Types 44% 
Different Company Policies 61% 

Unaware of Risks 33% 
Other (specify below) 19% 

Don't Know 22% 

 
 
Other responses include:  
 

• Availability of anti-icing fluids; 

• Perhaps lack of direction from OPs or get home itis; 

• Disregard of departure with lifting surfaces contaminated by ice, frost or 
snow. Get homeitis syndrome; 

• Use of type 4 fluid. Our aircraft only certified for type 1; 

• Disregard of the danger; 

• The job needs to get done regardless of limitations or regulations as 
observed on many regular weather limiting day; and 

• Able to use type 4 fluids. 
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13. Is your company familiar with the following guidance material related to the 
subject matter of this survey: 

 
 Yes No No reply 

TP 14052 98% 2% - 
HOT Guidelines 95% 5% - 

CBAAC 130 75% 23% 2% 
Airworthiness Notice D008 edition 1 41% 57% 2% 

 
 
14. Does your Company Operations Manual contain specific information and 

guidance to pilots when deciding to take-off in the following conditions: 
 

 Yes No No reply 

Freezing Drizzle (FZDZ) 59% 41% - 
Light Freezing Rain (-FZRA) 59% 39% 2% 

Moderate Freezing Rain (FZRA) 57% 41% 2% 
Heavy Freezing Rain (+FZRA) 52% 45% 2% 

Ice Pellets (PL) 52% 48% - 

 
 
15. Does your company recommend any of the following special procedures after 

de/anti-icing and before take-off during the conditions specified below? (check 
any/all that apply) 

 

 

Additional 
visual 

inspection 
prior to taxi 

Additional 
tactile 

inspection 
prior to taxi 

Additional 
visual 

inspection 
prior to 
take-off 

Additional 
tactile 

inspection 
prior to 
take-off 

No Special 
Procedures 

Recommended 

Takeoff 
not 

Authorized 
in this 

Condition 
Freezing Drizzle (FZDZ) 48% 39% 59% 18% 9% 20% 

Light Freezing Rain (-FZRA) 30% 25% 41% 18% 9% 45% 
Moderate Freezing Rain 

(FZRA) 
18% 16% 25% 9% 2% 70% 

Heavy Freezing Rain (+FZRA) 14% 11% 16% 7% 2% 80% 

Ice Pellets (PL) 48% 36% 61% 23% 7% 20% 

 
 
16. Does your company employ any of the following processes to assess the 

safety of taking-off in conditions of freezing drizzle, freezing rain or ice pellets? 
(check all that apply)  

 
Safety Management Review 48% 

Risk Assessment 52% 
Other (specify below) 9% 

None 27% 
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Other responses include:  
 

• Experience, knowledge and judgment of the crew; 

• Annual safety discussion on icing in fall prior to icing season. informal safety 
meeting; 

• We use current HOT guidelines for fzdz and -fzdz. as that is all that is listed 
on the charts, there for a Risk Assessment, Safety Man. Review is not 
required nor will I do one!!; 

• assessment of temperatures on ground and air, as well as aircraft equipment 
availability and serviceability; and 

• Takeoff in freezing rain and ice pellets is not permitted under the CARs. 
 
 
17. Do the manufacturers of the aircraft types operated by your company provide 

specific limitations or restrictions with respect to take-off in the following 
conditions: 

 

 Yes No Some do, 
Some do not No reply 

Freezing Drizzle (FZDZ) 18% 52% 30% - 
Light Freezing Rain (-FZRA) 30% 48% 23% - 

Moderate Freezing Rain (FZRA) 39% 43% 18% - 
Heavy Freezing Rain (+FZRA) 41% 41% 18% - 

Ice Pellets (PL) 14% 61% 23% 2% 

 
 
18. Do the manufacturers of the aircraft types operated by your company provide 

specific guidance with respect to take-off in the following conditions: 
 

 Yes No Some do, 
Some do not No reply 

Freezing Drizzle (FZDZ) 20% 50% 30% - 
Light Freezing Rain (-FZRA) 25% 48% 27% - 

Moderate Freezing Rain (FZRA) 25% 50% 25% - 
Heavy Freezing Rain (+FZRA) 20% 52% 27% - 

Ice Pellets (PL) 14% 57% 30% - 
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19. Does your company training program include information on conducting 
take-offs under the following conditions? 

 

 Yes No Don't Know 

Freezing Drizzle (FZDZ) 86% 11% 2% 
Light Freezing Rain (-FZRA) 80% 18% 2% 

Moderate Freezing Rain (FZRA) 75% 20% 4% 
Heavy Freezing Rain (+FZRA) 68% 27% 4% 

Ice Pellets (PL) 80% 16% 5% 
 
 
20. Do your pilots have access to a flight planning department? 
 

Yes 86% 
No 14% 

 
 
21. Does your company have a mentoring process or some other means by which 

junior pilots can learn how to make safe operational decisions from more senior 
pilots when operating under freezing drizzle, freezing rain and ice pellet 
conditions? 

 
Yes 98% 
No 2% 

 
 
Comments include:  
 

• Initial class room training and Line indoctrination; and 
• Extra assistance is available through dispatch, and the flight operations 

department including type chief pilots. 
 
 
22. Do your pilots have an operations manager or chief pilot available immediately 

for guidance when operating in freezing drizzle, freezing rain and ice pellet 
conditions? 

 
Yes 98% 
No 2% 

 
 
Comments include:  
 

• Dispatch chief Pilot Ops Manger; and 

• They are not released on line until there knowledge level has been assessed 
and policy is "When in doubt don't go." 
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23. Please list the principle aircraft types operated by your company. 
 
Forty-seven responses to this question were received; each one is listed individually 
below. 
 

• LR35 LR45 C750. 

• Dash 8s and light turbo props. 

• PA31 Cessna 206. 

• PA-31, Cessna 208B, BN2A, BE58, Cessna 206. 

• DHC-8/100. 

• Beechcraft King Air 90/100/200/1900 Dhc8. 

• Sa227 AC/CC/DC. 

• PA-31-350. 

• P 180 SF34. 

• Dash 8 100 and 300. 

• C172, C206, C185, C207, C208B, PC6T, BN2A, B99, B20, DHC6. 

• Cessna 404,208B, Dash 7 Casa 212. 

• BE20,B200, pa31,C185,C210,C206. 

• PA-31. 

• B737. 

• PA31, BE10, BE02. 

• AC95, CL21, CV580, DHS2 and B-55. 

• DH8,SF340,DH6,BE200,SW4& S550. 

• FA-10FA-20. 

• c310, c402, c404. 

• B1900, SH36, SF34. 

• pa31. 

• LR35, LR45, C750. 

• PA-31,BE-A100,C310R. 

• PA31-350 PIPER CHIEFTAIN B200 KING AIR B200 C-208B CESSNA GRAND 
CARAVAN. 

• Learjet 31, citation cj3, bell 407. 

• PAYE AND BAE31. 
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• H25B. 

• AJ25, CL60, BE3B, C208. 

• HS 25. 

• C750. 

• c-404, c-402, c-310. 

• BE 20. 

• C185 floats only,C206,C207,C208,BE99,BE20,BAe31. 

• B727-200, ATR-42, C208. 

• BE10 , Pa31. 

• King Air, Mitsubishi Mu-2, Cessna 208. 

• 727,737 L382, AT42 HS74. 

• PA31-350,BE10. 

• LEAR. 

• Hawkers, Falcons, Jetstreams. 

• PC-12, C208, DH-3T. 

• Beechcraft, Cessna. 

• BE20 PA31 C185 C206 C210. 

• BE10 BE20 BE02 G159. 

• Piper Navajo, Piper Cheyenne. 

• King Air 90. 
 
 
24. GENERAL COMMENTS 
 
Eighteen responses to this question were received; each one is listed individually 
here: 
 

• The question regarding special inspections for ice pellets should be modified. 
Ice pellet allowance times do not incorporate a visual inspection during taxi, 
but is nonetheless a special procedure; 

• In general I feel that all flight crews are educated and aware of the effects of 
icing. The issue of pilots feeling they must attempt flight or must complete a 
flight to both please an employer or flight department along with the type of 
pay scale ( small base plus mileage) has an affect.  More mentoring when 
able, the reinforcement that you do not have to go at any cost is essential in 
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pilots making the correct decision. Education of customers is also a key issue 
as there is alot of pressure put on the young flight crews today by customer 
demands; 

• Present Rules, Regs, training etc. ensure that the critical surfaces are free 
from contaminate prior to take off. Our company trains crews accordingly, 
deice the aircraft when required and ensure aircraft performance, and safety 
are not compromised. Freezing drizzle, rain, etc as your survey addresses 
may or may not be adhering to those surfaces and as such may not even fall 
under the "deicing - anti icing" regs, training etc; 

• More prescriptive guidance from the Manufacturers; 

• presently we have an unwritten policy that restricts operation in freezing 
precip. However it is Captain's discretion as to whether the flight goes, 
considering holdover times intensity of precipitation etc. When freezing 
precip is being reported at a station dispatch either diverts flights to other 
airports or waits until precip is no longer reported; 

• We operate aircraft under 702, generally Day/VFR but ferry/position aircraft 
IFR. We do not adhere to a specific schedule or on demand type of service 
and brief all flight crew during company indoc that they are not to depart in 
any icing conditions nor proceed through areas of known icing with modified 
aircraft; 

• the decision to take off in FZDR is taken on a individual case by case basis. 
improving or worsening weather is a factor as well as in cloud icing, the 
amount of moisture in the airmass, approach facilities available, if there is a 
lengthy ground hold, if the destination airport that has FZDR is a through 
airport or the actual destination; 

• Airports that have air carriers providing scheduled services should provide or 
assist in the deicing equipment.  Many small airports offer no assistance and 
thus the operator must provide the equipment.  It is expensive and is often 
duplicated in these places by several operators, none of which can afford 
good equipment.  One good unit could provide for efficient, effective and 
ultimately safer service and the costs could be shared; 

• We avoid all icing conditions with our Caravans; 

• propeller driven aircraft without hot edge deicing should not be allowed to 
take off in any freezing rain or drizzle conditions; 

• I used to operate ATR42 aircraft that were grounded by TC for no apparent 
reasons other than following the USA commercial battle with Airbus 
industry. Up to this day it is the only aircraft that has been tested in the 
freezing rain/drizzle conditions to extreme limits. I flew the in the ice storm 
of 1998 all week with no operational problems encountered in all the fleet of 
ATRs (which had its airworthiness certificate revoked by TC a few years 
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earlier for fear of icing problems with this aircraft...ha ha). There were all 
kinds of aircraft flying throughout that week in Montreal and common sense 
and experience resulted in no incidents to my knowledge. If this survey is to 
set the bases of new ruling by TC, I hope they will get out of their towers in 
Ottawa and stop dreaming for themselves. You can regulate just so much. 
No matter how thick the book is you cannot stop the morons from doing 
their thing; 

• As an introduction to the HOT tables I would suggest a note on the 
certification requirements of aircraft with regard to FZ precipitation (FZDZ, 
FZRA, etc); 

• Procedures and policies with regards to freezing rain and freezing drizzle 
should be included in operations manuals to provide a safer environments 
where company's may not have experienced staff to mentor younger 
inexperienced pilots; 

• Icing is avoided when ever possible by diverting, duration ( staying out of a 
layer until necessary) or delay. We do not dispatch into known icing that is 
unavoidable or a known duration to threaten flight safety; 

• Only recently there has been material released on the acceptable use of Type 
IV fluid in ice pellets. this is still used with extreme caution; 

• Transport's Info is very good I would not change it. Pilot's are the ones thier 
able to decide if it is safe to go or not. Let's have a little faith and let them 
do their job; 

• Caution must be taken whenever operating in icing conditions. Please don't 
come up with any more restrictive regulations. We don't need any more. 
Thank You; and 

• Freezing precipitation is of great concern to our operations. It is considered 
unsafe to operate in such conditions. Therefore it is not permitted to takeoff, 
fly through or land in condition were freezing precipitation is reported. 



 

 

Freezing Rain Freezing Drizzle Survey Results: 604 Air Operators 
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FREEZING DRIZZLE – FREEZING RAIN SURVEY (604 OPERATORS) 
Summary of Results 

July 15, 2008 
 
 
1. Does your company conduct operations in icing conditions? 
 

Yes 94% 
No 6% 

 
 
2. What type(s) of operation does your company conduct? 
 

604 94% 
Other 12% 

 
 
Other responses include:  
 

• 703 (4%) 

• 704 (8%) 

• 705 (1%) 

• 702 (1%) 
 
 
3. Does your company have an Approved Ground Icing Program? 
 

Yes 76% 
No 22% 

(no reply) 2% 

 
 
4. Does your company believe that, with respect to CAR 605.30, the standards of 

airworthiness applicable to the aircraft types operated allow for take-off in the 
following conditions: 

 
 Yes No Don't Know 

Freezing Drizzle (FZDZ) 47% 51% 2% 
Light Freezing Rain (-FZRA) 43% 55% 2% 

Moderate Freezing Rain (FZRA) 8% 82% 10% 
Heavy Freezing Rain (+FZRA) 4% 88% 8% 

Ice Pellets (PL) 49% 51% - 
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5. Are you aware that current aircraft type certification requirements do not 
consider take-off operations in freezing drizzle and freezing rain conditions? 

 
Yes 75% 
No 25% 

 
 

6. Does your company differentiate between various types and intensities of 
freezing precipitation such as FZDZ, -FZRA, FRZA, +FZRA or PL? 

 
Yes 57% 
No 43% 

 
 

7. Does your company permit/allow take-offs in the following conditions? 
 

 Yes No 

Freezing Drizzle (FZDZ) 49% 51% 
Light Freezing Rain (-FZRA) 39% 61% 

Moderate Freezing Rain (FZRA) 8% 92% 
Heavy Freezing Rain (+FZRA) 6% 94% 

Ice Pellets (PL) 47% 53% 
 
 

8. Does your company place any special restrictions on take-offs in the following 
conditions: 

 

 Yes No N/A 

Freezing Drizzle (FZDZ) 49% 27% 24% 
Light Freezing Rain (-FZRA) 57% 31% 11% 

Moderate Freezing Rain (FZRA) 57% 29% 14% 
Heavy Freezing Rain (+FZRA) 46% 14% 40% 

Ice Pellets (PL) 49% 14% 37% 
 
 

9. During active ground icing events, which include active frost, freezing fog, 
snow, freezing drizzle, freezing rain, ice pellets, etc., what percentage of your 
company's take-offs occur in the following conditions? 

 

 0% >0 to 2% >2 to 4% >4% 
Statistics 

Not 
Recorded 

Freezing Drizzle (FZDZ) 26% 43% - - 32% 

Light Freezing Rain (-FZRA) 29% 40% - - 32% 

Moderate Freezing Rain (FZRA) 69% - - - 32% 

Heavy Freezing Rain (+FZRA) 69% - - - 32% 

Ice Pellets (PL) 34% 31% - - 
 

34% 
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10. In the following conditions, what usually limits your departure and take-off 
capability? (check any/all that apply) 

 

 
Taxiway 

ramp 
condition 

Runway 
condition 

AFM 
limitations 

Airport 
closed 

Availability of 
aircraft 

de/anti-icing 

Not 
applicable 

Freezing Drizzle (FZDZ) 31% 43% 47% 15% 46% 30% 

Light Freezing Rain (-FZRA) 34% 51% 63% 14% 63% 11% 

Moderate Freezing Rain (FZRA) 40% 57% 63% 14% 60% 11% 

Heavy Freezing Rain (+FZRA) 23% 29% 37% 14% 29% 49% 

Ice Pellets (PL) 23% 29% 37% 17% 29% 49% 

 
 
11. Have you observed situations where your company has halted operations while 

other companies have not? 
 

Yes 86% 
No 14% 

 
 
12. In the situation(s) identified in the previous question, why do you suppose 

other companies continued to operate? (check any/all that apply) 
 

Different Aircraft Types 37% 
Different Company Policies 40% 

Unaware of Risks 40% 
Other (specify below) 10% 

Don't Know 30% 

 
 
Other responses include: 
 

• Operational decisions by other companies were likely influenced by their 
safety culture-which influences what is acceptable and also the operational 
priorities of the company; 

• Companies may be bound by service schedules, we are not, and have the 
option to wait out the weather if necessary; 

• Some operators feel that a departure is possible with appropriate 
de-icing/anti-icing completed prior to flight. The flight crews remain unaware 
of the risks and AFM restrictions; and 

• It would be speculative of me to assume why others continue to operate in 
conditions that I deem unsafe to continue operations in. 
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13. Is your company familiar with the following guidance material related to the 
subject matter of this survey: 

 
 Yes No No reply 

TP 14052 97% 3% - 
HOT Guidelines 86% 11% 3% 

CBAAC 130 69% 29% 3% 
Airworthiness Notice D008 edition 1 51% 46% 3% 

 
 
14. Does your Company Operations Manual contain specific information and 

guidance to pilots when deciding to take-off in the following conditions: 
 

 Yes No 

Freezing Drizzle (FZDZ) 60% 40% 
Light Freezing Rain (-FZRA) 57% 43% 

Moderate Freezing Rain (FZRA) 51% 49% 
Heavy Freezing Rain (+FZRA) 51% 49% 

Ice Pellets (PL) 40% 60% 
 
 
15. Does your company recommend any of the following special procedures after 

de/anti-icing and before take-off during the conditions specified below? (check 
any/all that apply) 

 
 Additional 

visual 
inspection 

prior to 
taxi 

Additional 
tactile 

inspection 
prior to 

taxi 

Additional 
visual 

inspection 
prior to 
take-off 

Additional 
tactile 

inspection 
prior to 
take-off 

No Special 
Procedures 

Recommended 

Takeoff 
not 

Authorized 
in this 

Condition 
Freezing Drizzle (FZDZ) 40% 29% 51% 23% 11% 26% 
Light Freezing Rain (-FZRA) 40% 31% 46% 20% 11% 31% 
Moderate Freezing Rain 

 
11% 6% 17% 6% 9% 66% 

Heavy Freezing Rain 
 

9% 6% 14% 6% 9% 69% 
Ice Pellets (PL) 29% 26% 51% 20% 17% 23% 
 
 
16. Does your company employ any of the following processes to assess the 

safety of taking-off in conditions of freezing drizzle, freezing rain or ice pellets? 
(check all that apply)  

 
Safety Management Review 54% 

Risk Assessment 69% 
Other (specify below) 6% 

None 23% 



APPENDIX C 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix C/Appendix C.docx 
Final Version 1.0, February 26 

C-17 

Other responses include:  
 

• Not allowed; and 

• Pilot discretion. 
 
17. Do the manufacturers of the aircraft types operated by your company provide 

specific limitations or restrictions with respect to take-off in the following 
conditions: 

 

 Yes No Some do, 
Some do not No reply 

Freezing Drizzle (FZDZ) 43% 43% 11% 3% 
Light Freezing Rain (-FZRA) 40% 46% 11% 3% 

Moderate Freezing Rain (FZRA) 37% 46% 11% 6% 
Heavy Freezing Rain (+FZRA) 40% 43% 14% 3% 

Ice Pellets (PL) 31% 51% 17% - 

 
 
18. Do the manufacturers of the aircraft types operated by your company provide 

specific guidance with respect to take-off in the following conditions: 
 

 Yes No Some do, 
Some do not No reply 

Freezing Drizzle (FZDZ) 43% 46% 6% 6% 
Light Freezing Rain (-FZRA) 40% 49% 6% 6% 

Moderate Freezing Rain (FZRA) 40% 46% 9% 6% 
Heavy Freezing Rain (+FZRA) 43% 40% 9% 9% 

Ice Pellets (PL) 34% 51% 9% 6% 

 
 
19. Does your company training program include information on conducting 

take-offs under the following conditions? 
 

 Yes No Don't Know 

Freezing Drizzle (FZDZ) 59% 32% 9% 
Light Freezing Rain (-FZRA) 66% 29% 6% 

Moderate Freezing Rain (FZRA) 66% 26% 9% 
Heavy Freezing Rain (+FZRA) 54% 37% 9% 

Ice Pellets (PL) 54% 37% 9% 
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20. Do your pilots have access to a flight planning department? 
 

Yes 69% 
No 29% 

 
 
21. Does your company have a mentoring process or some other means by which 

junior pilots can learn how to make safe operational decisions from more senior 
pilots when operating under freezing drizzle, freezing rain and ice pellet 
conditions? 

 
Yes 74% 
No 26% 

 
 
Comments include:  
 

• NOT; and 

• Some of the questions are ambiguous and therefore I have grouped the icing 
conditions into one group for supplying answers for the questions. 

 
 
22. Do your pilots have an operations manager or chief pilot available immediately 

for guidance when operating in freezing drizzle, freezing rain and ice pellet 
conditions? 

 
Yes 94% 
No 6% 

 
 
Comments include:  

 
• Not allowed; and 

• You can always try to call the chief on his cell. He is cool with that. It is a 
cell and you can not always reach him. 
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23. Please list the principle aircraft types operated by your company. 
 
Forty-four responses to this question were received; each one is listed individually 
here: 
 

• Beech 200/Beech 100/C-208. 

• Heavy business jet – new. 

• C25B. 

• Cessna 425. 

• twin bizjet. 

• King Air 90. 

• falcon 900. 

• BD100. 

• Cessna 550 Cessna 560. 

• king air f90,beech baron 58. 

• B200 B300. 

• Pilatus PC-12, Piaggio P-180, Beech King-Air 300, Cessna 208, Dehavilland 
DHC 6. 

• Pilatus PC12. 

• H25B. 

• BE20 C340 C441. 

• Beech 350. 

• GALX HS-799 & 800 C-560. 

• CL604 + LR45. 

• C-425. 

• LIGHT JET, MEDIUM JET, TURBOPROP. 

• CJ. 

• c525. 

• twin turbo-prop twin turbo-jet. 

• PA-31T. 

• HS25/800. 

• PA46T. 

• Dornier 328tp. 
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• Beechcraft Kingair. 

• King Air 350, DHC-6. 

• King Air 350, Twin Otter. 

• turbo jet. 

• b1900 b200 c550. 

• Learjet 35. 

• Cessna 441 - Conquest 2. 

• Dornier 328, Embracer 175. 

• DORNIER 328 TURBOPROP. 

• C550. 

• PA46T. 

• HS 125 / 700. 

• King Air 350---King Air 200. 

• CL60. 

• Piaggio Avanti II (P180). 

• MU-2B-60. 

• Global Express BD700. 
 
 
24. GENERAL COMMENTS 
 
Twelve responses to this question were received; each one is listed individually 
here: 
 

• Precise guidance / instruction for operations in the atmospheric conditions 
described in this survey need to be developed by the Regulators, OEM's and 
Operators.  Specifically Operators should at least include specific references 
for this survey topic in their SMS, COM and Pilot Training Syllabus. OEM 
Aircraft Flight Manuals vary greatly in amount of information provided on this 
topic; 

• Light freezing precip is a nebulous term, however there are cases where it is 
of sufficiently light intensity that crew are comfortable with type 4 anti icing 
with visual/tactile follow up and rapid departure. Our crew are 
knowledgeable, and trained in this regard; 

• I believe the regulations are now specific enough and the training required is 
adequate. Transport does not need to add more requirements. The 



APPENDIX C 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix C/Appendix C.docx 
Final Version 1.0, February 26 

C-21 

simplification of the CARS was supposed to help but as per usual all it did 
was make it more difficult to get an answer or ruling on almost anything 
from transport. The interpretation area is huge and muddled. Junior pilots are 
already shaking there heads when confronted with questions pertaining to 
CARS. Icing conditions are pretty much cut and dried in our company. I don't 
believe we need transport meddling anymore; 

• Use of common sense , flight planning, and each pilot experience as 
limitation beside aircraft limitations; 

• Transport Canada should take the initiative to be present for attempted 
departures in conditions that are prohibited by the manufacturer or 
limitations in de-icing / anti-icing capability; 

• I believe there is industry wide misunderstanding of the regs and certification 
standards in regards to operations in freezing precip, and this could be 
cleared up by spelling out in plain language in publications and operation 
manuals where it is easy to see, not an easy to miss side note that can be 
misconstrued. Experienced pilots know the risk of freezing precip and hand it 
down to lesser experienced crews. With the lower experience crews now 
flying this may not be happening as much; 

• Possibly enhance pilot training in Surface Contamination training to include 
more on the departure and arrival segments; 

• I am an operations manager for a small 2 aircraft 604 / 704 operation. I have 
a couple comments to make. For starters the price to deice an aircraft at 
Toronto and many other large Canadian airports is ridiculous. Absolutely 
outrageous. So I would say one of the largest safety risks is the price!!!!! We 
have a policy at our company that we will never deice on the main pad at 
YYZ. Never Never Never. So the one and only alternative is to go to Sky 
Service (they are approved for this operation)and get sprayed with Type 4 
anti icing in the hangar after the aircraft is deiced in the hangar from the 
ambient heat. The other option is to apply Type 4 by hand and with a 
sprayer in our own hangar. This is not allowed by the GTAA so is a bit 
illegal. There are many companies all over that do this. There should be 
guideline set out for this procedure. It does work and is very common. Much 
more common than anyone knows. There are big companies with Large 
business jets doing this. I think it is a BS way of doing things. Why is it that 
I can get a Lear deiced in Baltimore and pay 6 to 700 dollars but it costs 3 or 
4 thousand dollars in Toronto? This has to change and as far as I am 
concerned is probably one of the biggest factors affecting safety in this area. 
I can get deiced in Frobisher Bay by First Air for 7 or 800 dollars but many 
thousand dollars in Toronto. Come on folks lets get to the crux of the 
matter. Feel free to contact me personally for more details at 
crjtrainer@aol.com. I would love to talk about this matter. Someone is 
making huge profits on this operation. It is the same at many large airports in 
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Canada. Much more reasonable in the USA. Maybe the government should 
step in and regulate this because it affects safety so much!; 

• I have been flying for 45 years and have encountered Icing conditions that 
was not predicted or forecasted so you have to deal with it. If it is the 
Conquest 11. Get out of it as soon as possible. If it was the LearJet with 
heated anti Ice, not a problem climb through it. If there is Freezing Rain, 
Drizzle or what ever on the ground you going to have a contaminated 
airplane regardless of the anti Icing fluids you use. If it's Ice pellets, you are 
going to climb into Icing Conditions. I my old bush flying days,I would stay 
on the ground, today, flying the Conquest or the LearJet also, stay on the 
ground. Treat it like a Thunder Storm, wait until it passes over and then go 
flying. It may save your life; 

• In general, my experience in commuter and private operators, there is a lack 
of guidance on the legality and certification of flight in freezing drizzle or light 
freezing rain, as well as ice pellets; 

• The biggest problem faced by small operators is the availability of de-ice/anti-
ice facilities. Most large airports no longer allow the application of fluids 
anywhere other than one specific ramp on the field, shared by everyone at 
the airport. At a large cost for the service, many operators are pushing the 
limits of icing to avoid costs. Even a larger cost is the time taken to use 
these facilities. All airlines are given priority for these services, while the 
smaller aircraft wait in line. Furthermore, by the time these aircraft are 
de/anti-iced and have to taxi a great distance to the runway and likely hold a 
longer time than normal, the fluid hold-over times have long since expired 
and a return to the de-ice bay is required at another large cost. This IS 
causing some operators to continue flights with aircraft contamination. 
Airports need to expand de/anti-ice services and facilities to allow FBO's to 
provide them to smaller operators and aircraft; and 

• No take-off's in any freezing rain. 
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1. PURPOSE 
 

This Advisory Circular (AC) provides the following: 
 

a. Guidelines and recommendations for certificate holders, deicing service 
providers, airport authorities and manufacturers of Remote On-Ground Ice 
Detection Systems (ROGIDS) regarding the use of these systems as a 
primary means for post deicing inspection of aircraft; 

b. Guidance on how to obtain approval to incorporate ROGIDS in a certificate 
holder’s (or deicing service provider’s)1 approved deicing and anti-icing 
program; and 

c. Guidance material and recommendations for Principal Operations Inspectors 
(POIs) when reviewing submissions for operational approval of ROGIDS. 

 
 

2. APPLICABILITY 
 

This document applies to aircraft certificate holders, Aviation Safety Inspectors, 
manufacturers of ROGIDS, deicing service providers and airport authorities.  
 

The applicant for ROGIDS use must be the holder of an air operator certificate (or 
the operator of an approved deicing facility)1. 
 
 

3. DEFINITIONS 
 

Applicant: The holder of an air operator certificate (or the operator of an approved 
deicing facility)1. 
 

Post Deicing Check: An examination of an aircraft’s wings and/or other critical 
surfaces after deicing has been performed to determine the presence of any 
remaining frozen contamination. 
 

Pre-Deicing Check: An examination of an aircraft’s wings and/or other critical 
surfaces to check for the presence of frozen contamination. Usually performed to 
determine the need for deicing. 
 

Remote On-Ground Ice Detection System (ROGIDS): A system or device that 
makes a remote measurement of a monitored surface to determine whether frozen 
contamination is present. For the purpose of this AC, the intended function of the 
ROGIDS is the detection of clear ice. ROGIDS may be hand-held, pedestal or 
vehicle mounted (hereafter referred to as the platform type).  
 

For additional definitions see: SAE Aerospace Standard 5681, Minimum Operational 
Performance Specification for Remote On-Ground Ice Detection Systems, 
Section 2.2 “Definitions” and AC 120-60, Ground Deicing and Anti-icing Program. 

 
1 Text in parentheses to be included in Canadian version only 
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4. RELATED READING MATERIAL 
 
SAE Aerospace Standard 5681, Minimum Operational Performance Specification 
for Remote On-Ground Ice Detection Systems. This document is available from SAE 
International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, 
Tel: 877-606-7323 (USA and Canada) or 724-776-4970, www.sae.org. 
 
In Canadian version only: Transport Canada Publication: TP 14052, Guidelines for 
Aircraft Ground Icing Operations. 
 
FAA Advisory Circular: AC 120-60, Ground Deicing and Anti-icing Program. 
 
 
5. BACKGROUND 
 
Ice formation on an aircraft critical surface can adversely affect performance, 
stability, and control during take-off. The pilot-in-command must ensure that 
aircraft critical surfaces are free from contamination prior to commencing a 
take-off. Currently, this inspection is done by visual or tactile inspection of the 
surfaces.  
 
Research has shown that ROGIDS may perform more consistently and reliably than 
human visual and/or tactile methods of inspection for clear ice. Consequently, 
industry, FAA and Transport Canada developed SAE Aerospace Standard (AS) 
5681 to establish a minimum operational performance specification for ROGIDS.  
 
The deicing process will remove all contaminants (snow, frost, slush) from critical 
surfaces. These contaminants would normally be identified by a visual and/or 
tactile Post Deicing Check. The presence of residual clear ice is not easily identified 
through either a visual or tactile inspection. When approved as part of an 
applicant’s ground deicing and anti-icing program, a ROGIDS may be used as the 
sole (primary) means of performing the Post Deicing Check for residual clear ice.  
 
ROGIDS may also be used as a supplemental (advisory) means of performing a 
Pre-Deicing Check; it can only be used to supplement the other normal means of 
performing this check, such as visual and/or tactile inspections.  
 
At this time, ROGIDS is not approved as a primary means for the detection of frost.  

http://www.sae.org/
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6. DISCUSSION 
 
The prerequisite for operational approval to use ROGIDS for post deicing 
inspections is to document compliance with the mandatory design and performance 
test requirements in AS 5681. Compliance checklists (see AS 5681 
Subsection 3.13) must be provided to facilitate this task. It is acceptable for the 
compliance checklists to provide a cross reference between requirements in AS 
5681 (Sections 3 to 7) and documents from the manufacturer demonstrating 
compliance. 
 
Design Requirements (AS 5681, Sections 3 and 4): The manufacturer must provide 
to the end user a declaration that the equipment complies with all the design 
requirements. Any design documentation required in AS 5681 must be made 
available to the POI upon request. 
 
Performance Test Requirements (AS 5681, Sections 5 to 7): There are three types 
of performance test requirements: 
 

1. Minimum Performance Specification in Environmental Test Conditions 
(Required tests and recommended tests. The end user and the equipment 
manufacturer will define which, if any, recommended tests are conducted); 

2. Minimum Operational Performance Tests; and 

3. Installed Equipment Operational Evaluation.  
 
The manufacturer must provide to the end user a declaration that verification, 
validation, testing and analysis have demonstrated that the equipment complies 
with all the test requirements. Any non-compliances must be documented in the 
declaration. The documentation required in AS 5681 Subsections 3.11 “Test 
Procedures” and 3.12 “Test Reports” must be made available to the POI upon 
request.  
 
 
7. ACCEPTANCE PROCESS 
 
This AC describes an acceptable means, but not the only means, of integrating the 
use of ROGIDS into a certificate holder’s Ground Deicing and Anti-Icing Program; 
another means may be used if it is established as an acceptable means of assuring 
operational safety.  
 
The applicant initiates the request for use of a ROGIDS by contacting the approving 
authority, usually the POI. To ensure appropriate coordination and regulatory 
involvement, it is recommended that the applicant seek POI input during the early 
stages of the test plan or procedure development specified in AS 5681 Sections 5, 
6 and 7. 
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The POI may witness all or part of the tests specified in AS 5681. Alternatively, 
the POI may require an independent observer, such as a Designated Engineering 
Representative (DER), to witness the tests.  
 
Any tests in Sections 4 to 6 of AS 5681 that were failed must be reported to the 
POI before the Installed Equipment Operational Evaluation. Failed tests may create 
operational limitations in the use of the ROGIDS. (For example, if the ROGIDS is 
found to operate only down to temperatures of -27°C instead of -30°C, then it 
may be reported as an operational limitation.) 
 
There are two acceptance processes: an Initial Acceptance Process and a 
Subsequent Acceptance Process.  
 
The Initial Acceptance Process must be followed for installations of: 
 

1. ROGIDS models not previously accepted; or 

2. New models of previously accepted ROGIDS that incorporate significant / 
substantial changes. 

 
The Subsequent Acceptance Process must be followed for all other installations. 
 
 
7.1 Initial Acceptance Process 
 
Table 7.1 highlights the specific roles and responsibilities of the applicant, the 
equipment manufacturer and the POI for each stage of the Initial Acceptance 
Process. Sections 3 to 7 of AS 5681 must be satisfactorily completed for the Initial 
Acceptance Process. 
 
AS 5681 Subsection 7.3.1 states: “The total number of deicing operations that will 
be evaluated will be provided in separate regulatory guidance material for the initial 
evaluation and follow on evaluations”. For an initial acceptance, the initial 
evaluation requires a minimum of 100 deicing operations. These must be 
conducted in accordance with the criteria in Sections 7.3.2 to 7.3.8 of AS 5681.  
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Table 7.1: Roles and Responsibilities Matrix for Initial Acceptance Process 

Stage Applicant Equipment 
Manufacturer POI Comments 

1. Initiation 

Contacts the POI and 
expresses intentions to 

incorporate ROGIDS into their 
deicing program 

Supports applicant Defines regulatory authority 
involvement in project Define planned activities and schedule 

2. Design Provides input into design Presents proposed 
design 

May comment on proposed 
hardware and software 

assurance levels and system 
safety design 

 

3. Test Plans 
(Environmental and 

Operational 
Performance Tests) 

Review and comment as 
necessary Prepares test plans Review and comment as 

necessary 
Prepared in accordance with AS 5681, 

Section 3.10 

4. Conformity 
Inspection 

Supports equipment 
manufacturer 

Conducts conformity 
inspection 

Independent conformity 
inspection by regulatory 

authority at the discretion of 
POI 

Purpose is to ensure that ROGIDS 
being tested is representative of 

production equipment 

5. Environmental 
Tests Optional witnessing Conducts tests Optional witnessing See AS 5681, Section 5 

6. Operational 
Performance Tests Optional witnessing Conducts tests Optional witnessing See AS 5681, Section 6 

7. Design Reports Review and comment as 
necessary Prepares reports Review and comment as 

necessary 
These reports deal with AS 5681, 
Section 3, “Design Requirements” 

8. Test Reports Review and comment as 
necessary Prepares reports Review and comment as 

necessary 
These reports deal with AS 5681, 

Sections 5 and 6 

9. Operational 
Evaluation Plan 

Review and comment as 
necessary Prepares evaluation plan Review and comment as 

necessary  

10. Installed 
Equipment 
Conformity 
Inspection 

Support equipment 
manufacturer 

Conducts conformity 
inspection 

Independent conformity 
inspection by regulatory 

authority at the discretion of 
POI 

Purpose is to ensure that installed 
equipment is representative of 

production equipment and installed in 
accordance with the manufacturer’s 

instructions 
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Table 7.1: Roles and Responsibilities Matrix for Initial Acceptance Process (cont’d) 

Stage Applicant Equipment 
Manufacturer POI Comments 

11. Installed 
Equipment 
Operational 
Evaluation 

Conducts evaluations Supports applicant Witness all or part of 
evaluation as appropriate 

See AS 5681, Section 7. Prior to 
beginning the Installed Equipment 
Operational Evaluation, all testing 
specified through Chapter 6 in AS 

5681 must be completed. 

12. Installed 
Equipment 
Operational 

Evaluation Report 

Prepares reports Supports applicant Review and comment as 
necessary See AS 5681, Section 7.2.1 

13. Incorporation 
into Ground Deicing 

and Anti-icing 
Program 

US version: Submit revision 
to ground deicing and 

anti-icing program, including 
operating, training and 

maintenance procedures 
 

Canadian version: Submit 
revision to company 

operations manual (COM) 
which would include revised 

deicing and anti-icing 
program; operating, training 
and maintenance procedures 

Supports applicant 

US version: Review by POI 
for acceptability and 

approval for inclusion in 
ground deicing and 
anti-icing program 

 
Canadian version: Review 

by POI for acceptability and 
approval of COM. 
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7.2 Subsequent Acceptance Process 
 
Table 7.2 highlights the specific roles and responsibilities of the applicant, the 
equipment manufacturer, and the POI for each stage of the Subsequent 
Acceptance Process.  
 
Data generated from the Initial Acceptance Process falls into two categories and 
may be reused in the Subsequent Acceptance Process.  
 
The first category includes design and test data showing compliance to AS 5681 
Sections 3 to 6. If the data from the Initial Acceptance Process are available, it 
may be reused for subsequent installations at the discretion of the POI. If the data 
are not available, the Initial Acceptance Process (see Subsection 7.1) must be 
completed. 
 
The second category includes operational evaluation data showing compliance to 
AS 5681 Section 7. Where operational evaluation data from the Initial Acceptance 
Process are available, only a limited number of additional deicing operations are 
required for the operational evaluation, as described below.  
 

1. If the only change from the initial installation is the facility where the 
ROGIDS is located, and there are no significant differences in lighting type, 
aircraft type2, fluid brands, and/or platform types, then transfer of the 
operational evaluation data may be accepted at the discretion of the POI, and 
no additional deicing operations would be required. 

2. If there are significant differences in lighting type, aircraft type, fluid brands, 
and/or platform types, then the following additional operational evaluations 
must be performed: 

a) Where there are significant differences in lighting type, aircraft type or 
fluid brands, a minimum of 30 deicing operations are required; these must 
be conducted in accordance with the criteria in Subsection 7.3.2 of AS 
5681; and 

b) Where a different platform type is used, a minimum of 20 deicing 
operations are required; these must be conducted in accordance with the 
criteria in Sections 7.3.3 to 7.3.8 of AS 5681. 

 
 

 
2 Note: The primary concerns when assessing the impact of various aircraft types on the use of 
ROGIDS are the aircraft material, the surface finish and/or the surface treatment of the monitored 
surface. 



APPENDIX E 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix E/Appendix E.docx 
Final Version 1.0, February 26 

E-8 

Table 7.2: Roles and Responsibilities Matrix for Subsequent Acceptance Process 

Stage Applicant Equipment 
Manufacturer POI Comments 

1. Initiation 

Contacts the POI and 
expresses intentions to 
incorporate ROGIDS into their 
deicing program 

Supports applicant Defines regulatory authority 
involvement in project 

Define planned activities and 
schedule.  

2. Review Existing 
Design and Test Data 

Propose and justify use of 
previously accepted data and 
reports 

Supports applicant 

Confirm the data from the Initial 
Acceptance Process is available 
and appropriate prior to initiating 
operational evaluation testing 

 

3. Operational Evaluation 
Plan 

Review and comment as 
necessary 

Prepares evaluation 
plan 

Review and comment as 
necessary  

4. Installed Equipment 
Conformity Inspection 

Support equipment 
manufacturer 

Conducts conformity 
inspection 

Independent conformity 
inspection by regulatory 
authority at the discretion of POI 

Purpose is to ensure that 
installed equipment is 
representative of production 
equipment and installed in 
accordance with the 
manufacturer’s instructions 

5. Installed Equipment 
Operational Evaluation 

Conducts evaluations in 
accordance with Sections 7.2, 
7.3 and 7.4 of this document 

Supports applicant Witness all or part of evaluation 
as appropriate  

6. Installed Equipment 
Operational Evaluation 
Report 

Prepares reports Supports applicant Review and comment as 
necessary See AS 5681, Section 7.2.1 

7. Incorporation into 
Ground Deicing and Anti-
icing Program 

US version: Submit revision to 
ground deicing and anti-icing 
program, including operating, 
training and maintenance 
procedures 
 
Canadian version: Submit 
revision to company 
operations manual (COM) 
which would include revised 
deicing and anti-icing program; 
operating, training and 
maintenance procedures 

Supports applicant 

US version: Review by POI for 
acceptability and approval for 
inclusion in ground deicing and 
anti-icing program 
 
Canadian version: Review by 
POI for acceptability and 
approval of COM. 
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7.3 Installed Equipment Operational Evaluation Considerations 
 
The Installed Equipment Operational Evaluation must be performed during actual 
aircraft deicing operations. 
 
A minimum of two qualified deicing operators must participate in both the Initial 
and the Subsequent Operational Evaluations. The number of deicing operations 
should be distributed among the operators as evenly as possible. 
 
 
8. APPROVAL 
 
To incorporate ROGIDS into their operations, the applicant must submit: 
 

a. A revision to the ground deicing and anti-icing program3 that identifies the 
intended use and any operational limitations of the ROGIDS, and includes 
changes to the maintenance and training programs; 

b. A description of ROGIDS equipment and installation; and  

c. Compliance checklists as described in Section 6 of this document. 
 
The ROGIDS may be approved as part of the applicant’s approved deicing and 
anti-icing program once the applicant has demonstrated that the ROGIDS meets the 
requirements of AS 5681 and this AC. 
 
Ongoing acceptance is contingent on the applicant ensuring that changes to 
lighting type, aircraft type, fluid brands, and/or platform types have been assessed 
and addressed.  

 
3 Canadian version to use “COM” in place of “ground deicing and anti-icing program” 



 

E-10 

This page intentionally left blank. 



APPENDIX F 
 

TRANSPORT CANADA 
HOLDOVER TIME (HOT) GUIDELINES 

WINTER 2008-2009 
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PHOTO DOCUMENTATION OF TEMPERED STEAM TEST PHOTOS



 

 



 

 

TEST #1 – MARCH 19, 2008
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Bell CH-146 Griffon 

 
 

Residual ZR on Blade 
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Residual ZR on Blade 

 
 

Main Rotor Assembly 
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ZR Accumulation on Main Rotor Assembly 

 
 

Contamination on Internal Components 
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TST Deicing of Rotor Assembly 

 
 

TST Deicing – Movement Down Blade 
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TST – Movement Down Blade 
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TEST #2 – MARCH 19, 2008
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TST Deicing of Rotor Assembly Starting Position 

 
 

TST Deicing Movement Down Blade 
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Blade Temperature Measurement 

 
 

Post Deicing Verification: Main Rotor 



 

 

TEST #3 – MARCH 19, 2008



 

 



APPENDIX G 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix G/Appendix G.docx 
Final Version 1.0, February 26 

G-13 

TS System Connected to Lower Hatch 

 
 

Internal Components Temperature Measurement 



 

G-14 

This page intentionally left blank. 



APPENDIX H 
 

EVALUATION OF TEMPERED STEAM TECHNOLOGY FOR 
DEICING OPERATIONAL AIRCRAFT 

CH-146 GRIFFON 
CC-144 CHALLENGER 
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APPENDIX I 
 

EXEMPTION FROM SUBSECTION 602.11(4) OF THE CANADIAN AVIATION 
REGULATIONS AND SECTIONS 1.0, 3.0, 6.0, 6.2, 6.3 AND 7.1.1.1 OF 

STANDARD 622.11 GROUND ICING OPERATIONS 
DECEMBER 2007
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PRESENTATIONS AT VARIOUS MEETINGS
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PRESENTATIONS AT VARIOUS MEETINGS 
 
 
1. SAE Aircraft & Engine Icing International Conference, Seville, Spain, 

September 24, 2007 
 

a. Aircraft Deicing Research in Simulated Mixed Conditions with Ice Pellets; and 

b. Implementation of Holdover Time Determination Systems. 
 
 
2. Standing Committee Meeting, Winnipeg, Manitoba, October 10, 2007 
 

a. Aircraft Deicing Research in Simulated Mixed Conditions with Ice Pellets; and 

b. De/Anti-Icing Fluid Holdover Time Update, 2007/08 Winter Operations. 
 
 
3. SAE G-12 HOT Subcommittee Meeting, Montreal, Canada, November 14, 2007 

 
a. Substantiation of Aircraft Ground Deicing Holdover Times in Frost Conditions; 

b. Aircraft Deicing Research in Simulated Mixed Conditions with Ice Pellets; and 

c. Implementation of Holdover Time Determination Systems into Canadian Air 
Operations, Update for 2007-08 Operations. 

 
 
4. SAE G-12 HOT Subcommittee Meeting, Warsaw, Poland, May 14, 2008 
 

a. Aircraft De/Anti-Icing Fluid Endurance Time Results for the 2007-08 Winter 
Test Season; 

b. Aircraft Ground De/Anti-Icing Research Using Composite Materials; 

c. Substantiation of Aircraft Ground De/Anti-Icing Holdover Times in Frost 
Conditions; 

d. Answers to AEA De/Anti-Icing Working Group Questions (prepared but not 
presented);  

e. Aircraft Deicing Research in Simulated Mixed Conditions with Ice Pellets;  

f. Aircraft Ground De/Anti-Icing Fluid Endurance Times in Snow Pellet 
Conditions; and 

g. Implementation of Holdover Time Determination Systems 
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5. SAE G-12 HOT Subcommittee Meeting, Montreal, Canada, November 14, 2008 
 

a. Proposed Changes to Frost HOT Guidelines; 

b. Examination of Effect of Heat on Endurance Times of Anti-Icing Fluids; 

c. Holdover Times Below -25ºC for Anti-Icing Fluids; 

d. Holdover Times in Conditions of Rain mixed with Snow; 

e. Preparation of Holdover Time Guidelines Regression Coefficient Data; and 

f. Holdover Time Guidelines Update Fall 2008. 
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AIRCRAFT DEICING RESEARCH 
IN SIMULATED MIXED 

CONDITIONS WITH ICE PELLETS
By

Marco Ruggi

For

Transportation Development Centre
Transport Canada

and the

Federal Aviation Administration
SAE 2007 AIRCRAFT & ENGINE ICING INTERNATIONAL CONFERENCE

SEVILLE  - SEPTEMBER  24, 2007



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-4 



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-5 

 
 
 
 

 
 
 
 

 
 
 



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-6 

 
 
 
 

 
 
 
 

 
 
 



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-7 

 
 
 
 

 
 
 

 
 
 



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-8 

 
 
 
 

 
 
 

 
 
 



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-9 

 
 
 
 

 
 
 

 
 
 



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-10 

 
 
 
 

 
 
 

 
 
 



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-11 

 
 
 
 

 
 
 

 
 
 



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-12 

 
 
 
 

 
 
 

 
 
 



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-13 

 
 
 
 

 
 
 

 
 
 



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-14 

 
 
 

 
 
 

 
 
 



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-15 

 
 



 

J-16 

This page intentionally left blank. 



APPENDIX J 

APSLibrary/Projects/300293 (TC Deicing 1990 - 2016)/PM2103.001 (TC Deicing 07-08)/Reports/General & Exploratory/Final Version 1.0/Report Components/Appendices/Appendix J/Appendix J.docx 
Final Version 1.0, February 26 

J-17 

IMPLEMENTATION OF HOLDOVER TIME 
DETERMINATION SYSTEMS

2007 SAE AIRCRAFT & ENGINE ICING 
INTERNATIONAL CONFERENCE AND EXHIBITION

SEVILLE, SPAIN
SEPTEMBER 24-28, 2007
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