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Abstract  

The aim of the meeting was to introduce the participants to ICE-PPR, to familiarize them with each 
other’s Polar Human Performance programs and similar efforts, and to identify opportunities for 
meaningful collaboration beyond information exchange. 

Résumé  

La réunion avait pour but d’initier les participants au programme d’action coopératif international en 
matière de recherche polaire (ICE-PPR), de les familiariser avec les programmes sur le rendement humain 
et polaire des autres participants et des efforts semblables et de cerner les possibilités de collaboration 
significative au-delà de l’échange de renseignements. 
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Introduction 

The first ICE-PPR meeting was held in the winter of 2016 in Helsinki, Finland, followed in succession by 
meetings in Yellowknife, Canada; Nuuk, Greenland; and Anchorage, United States of America (US). The 
earliest meetings were intended to yield a MOU amongst the participants, and a MOU is nearing 
completion and ratification by the participating nations. In Yellowknife, six lines of effort were identified; 
including four researches oriented working groups. The four working groups are “The Environment,” led 
by the US, “Situational Awareness,” led by Denmark, “Human Performance,” led by Canada, and 
“Platforms,” led by Finland. Collaborative field work began in 2017, when Canada, Denmark, and the  
US worked together to launch a small series of environmental monitoring buoys (AXIBs). 

The first meeting of the ICE-PPR Human Performance Working Group (HPWG) was held  
17 January 2018, at the DRDC – Toronto Research Centre. The ICE-PPR Workshop Schedule is included 
at Annex A. The HPWG meeting was preceded by an Arctic Human Effectiveness workshop in  
June 2017 in Ottawa, and immediately followed a workshop for the RCAF entitled “Polar Human 
Effectiveness,” also held in Toronto. The outcomes of both workshops supported the HPWG meeting.  

ICE-PPR HPWG participants included: 

1. Len Goodman  leonard.goodman@forces.gc.ca   TRC   

2. Wendy Sullivan Kwantes wendy.sullivan-kwantes@forces.gc.ca  TRC 

3. Stuart Grant  stuart.grant@forces.gc.ca   TRC 

4. Phillip Farrell  philip.farrell@forces.gc.ca   TRC 

5. LCol Alexi Natale  alexander.natale@forces.gc.ca   DGSTFE 

6. Kevin Williams  kevin.williams4@forces.gc.ca   DGSTAr 

7. Karl Friedl   karl.e.friedl3.civ@mail.mil   USARIEM 

8. LCol Jay Nelles  jonathan.nelles@forces.gc.ca   1 CAD SSO SAR 

9. LCol Ray Stockermans ray.stockermans@forces.gc.ca   RAWC CD Cell Ldr 

10. Jan Ivar Kåsin  jkasin@mil.no     Norway 

11. Patrick Mason  patrick.mason@navy.mil   USONR 

12. Vaughn Cosman  vaughn.cosman@forces.gc.ca   Cdn ICE-PPR AO  

13. Debbie Kemp  debbie.kemp@forces.gc.ca   DSTER 

14. Hilda-Ann Troupe  hilda-anne.troupe@forces.gc.ca   SJS J4 Nutrition  

15. Kari Kallinen  kari.kallinen@mil.fi    Finland 

New Zealand’s participation was attempted through teleconference but unsuccessful due time zone 
differences. The meeting was held in conjunction with, and immediately following, a workshop to 
develop “The Aviator” projects for the RCAF Surgeon, ALSE, SAR, and AE, and the briefings from that 
workshop directly influenced the outcomes of the ICE-PPR Polar Human Performance meeting. 
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Discussion 

The meeting opened with a briefing by the Canadian ICE-PPR Action Officer, on ICE-PPR status and 
structure. It was followed by briefings on Canada’s CAF (pan-military) and Canadian participation in 
NATO cold weather Arctic programs. The participants were then given a short tour of TRC, including the 
CETTS, diving chamber, and CANLEAP labs, before continuing with briefings from the USN, US Army, 
Finland, and Norway. The Norwegian representative noted that they were about to initiate a cold weather 
Human Performance program, the week of 6 February 2018. The briefings from the other participants are 
included in the Annex B. 

Following the briefings, the participants identified areas of common interest for further research and 
collaboration, and in particular identified those problems which could be solved in short order with 
existing information and technology, those problems which could be further explored within  
12–24 months, and those problems which were of interest to multiple participants but which would likely 
involve a longer term to develop a program and test plan, execute, analyze and report. The topics agreed 
upon for further investigation are: 

1. Stoves: stoves for cooking and heating are the root cause of significant issues in Arctic operations. 
The components of the stoves are ordinarily metal, and often have small parts which cannot be 
manipulated by hand in gloves or mittens. The fuel is liquid and only some fuels remain liquid in the 
cold temperatures (-30 to -50 °C) observed in the Arctic. The soldiers and aviators have to remove the 
protective clothing on their hands to operate the stoves and manipulate the fuel. The fuel must be 
poured from one container to another, and is occasionally spilled with injurious effects on exposed 
flesh. This leads to freezing injuries, due to the cold and the spilled fuel. Once the stoves are lit, 
fumes are created which in confined spaces, such as a tent, lead to irritation of eyes, throat, and chest. 
Stoves designed for use in warmer zones, are often not efficient enough to heat water for cooking, in 
open air. The US is examining stoves which burn different fuel and which are more efficient, in the 
near term. It may also be possible to use different fuels, or design different stoves, for cooking and 
heating. 

Actions:  

a. US will report availability of latest US stove design to ICE-PPR participants, for possible 
evaluation in the Arctic exercise next year; and 

b. Canada will investigate new stove designs using alternate fuels. 

2. Exercises: It was noted that different nations use different equipment and procedures, for apparently 
similar tasks. It should be possible to have small units operate together in one or a few exercises, 
using their own equipment and procedures, and compare performance and in particular, injury rates, 
between the different units, under constant conditions. EX TRIDENT JUNCTURE in autumn 2018 in 
Norway, NOREX and Op NUNALIVUT in 2019 in Canada, and potentially an exercise in Alaska in 
2018 or 2019, will provide opportunities for section to platoon sized units to operate together in 
similar conditions, and for observations to be made. Subsequent exercise opportunities can be used to 
refine gross or qualitative observations, by introducing experimental and control groups and targeted 
instrumentation across the different ICE-PPR ensembles. 
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Actions: 

a. ICE-PPR participants and in particular exercise participants will identify means to track 
injury types and rates in EX TRIDENT JUNCTURE, NOREX, and OP NUNALIVUT, and 
potentially an Alaskan exercise; and 

b. Canada will arrange for participation of small units from each of the ICE-PPR nations, in 
NOREX and OP NUNALIVUT (2019), and issue an invitation to the nations to participate as 
desired, with their participants being equipped in their standard Arctic issue clothing and 
equipment. 

3. Fabrics: Anecdotal, qualitative evidence is accumulating to indicate high quality wool is more 
effective as a base layer of clothing than cotton or synthetic fibres used to date. Other fibres, 
including caribou and qiviut, may be more effective still. Qiviut is reputed to be possibly two orders 
of magnitude more effective, but it is very expensive. Analysis of merino wool, caribou, and qiviut 
fibres could be undertaken to identify those characteristics which support their performance, and an 
effort to create a lower cost synthetic alternative could be undertaken. 

Action:  

Canada will identify a source of qiviut and caribou for analysis.1 Canada and New Zealand will 
explore options to undertake comparative analysis of the natural fibres, and create a synthetic 
alternative at low cost. 

4. Thermoregulation/Protection: Norwegian Olympic athletes train with devices which facilitate 
thermoregulation and protection, for example through heat exchange. Cross-country skiers breathe 
through a metal device which captures exhaled heat, and warms inhaled air, without unduly impairing 
breathing. Similar devices may be tailored to help soldiers or aircrew preserve heat. Norway will 
examine potential for adaptation of existing devices, or creation of new ones. 

5. Cognition: Cognition can be impaired by diminished body temperature. At some point, impairment of 
cognition indicates a state of diminished body temperature, from which an individual is unlikely to 
recover without intervention. It may be possible to delay the onset of impairment, or preserve 
cognitive function, in the face of decreasing body temperature. This in turn could improve the 
chances of survival of aircrew awaiting rescue. Finland will consider leading a cognition study. 

6. Nutrition: Nutrition contributes to survival, largely through ongoing, long-term attention to diet. It is 
possible that certain nutrients might provide incremental support to aircrew awaiting rescue in an 
Arctic winter. It was also noted that nutrition standards have not been reviewed and updated for an 
extended period. Simple emulation of indigenous people’s diets has not been successful in the past, 
though there may be potential for incorporation of some aspects of those diets in either long-term 
nutrition or survival rations. Canada will consider leading a nutrition study. 

                                                      
1 Caribou is widely available, but qiviut is not. Perhaps the best source of qiviut is from Cambridge Bay according to 
the Arctic College in Iqaluit, after the annual hunt. The animal hides and fibres are harvested and sold, in sufficient 
quantities to support a research program. 
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7. Dexterity: The ability to manipulate small objects such as on/off switches, or zippers, buttons, and 
other closure systems, or some tools, is critical to successful use of many of the components of most 
survival kits, including the seat pack from an ejection seat equipped aircraft such as the F18 aircraft 
used by Canada, the US, and Finland. However, injury frequently accompanies ejection, 
ditching/crash-landing, or bailout, limiting the dexterity of aircrew. Further, protective clothing such 
as mittens often must be removed to manipulate equipment, which in turn diminishes dexterity due to 
cold. Redesign of equipment to be more easily used by aircrew awaiting rescue in the Arctic, so that 
protective clothing need not be removed or not removed for so long, and so that it can be successfully 
used while injured (for example, using only the non-dominant arm and hand) might alleviate the 
problem. A redesign of protective clothing to facilitate dexterity without accelerating heat loss might 
also alleviate the problem. Finally, improving peripheral blood flow should also improve dexterity. 
Warming extremities without accelerating core heat loss, could help. Biofeedback techniques may be 
learned by individuals, to control peripheral blood flow and assist in maintaining dexterity and core 
temperature. Finland and Canada will coordinate to lead research in these areas. 

8. Diagnosis and Treatment of Frostbite/Nip and other cold injuries: Diagnosis and treatment of cold 
injuries, including frostbite/nip, has not changed over several decades. Better means of diagnosing 
cold injuries, particularly in time to effectively reverse or treat injuries, are required. Improved 
treatment is also required, and for some injuries may have been developed in the UK. Canada will 
investigate further. 

9. Local Knowledge / Indigenous Culture and Practices: Humans have been living successfully in the 
circumpolar regions for millennia. Even when similarly equipped, Canadian Rangers exhibit much 
lower injury rates than soldiers from the South, in the Arctic winter. A concerted effort to understand 
the practices of indigenous cultures, and apply local knowledge to military TTPs could yield 
improved effectiveness and diminish injury rates. The US will lead a project to better understand how 
the local populations survive and thrive, and identify practices applicable to military TTPs. 



  

DRDC-RDDC-2018-D106 5 
 

  

Conclusion 

The Human Performance Working Group met and was successful in identifying a number of topics of 
common interest, across the participating nations. Lead nations were also identified, to further the specific 
areas associated with them. Canada will continue to coordinate the Human Performance Working Group. 
The next meeting of ICE-PPR principals will be in May 2018, at CRREL (Hanover, New Hampshire), in 
the US. The Canadian ICE-PPR AO will brief the principals on the HPWG plans and achievements to 
that point. Further work will continue, coordinated secretarially, until after the May 2018 meeting. The 
next meeting of the HPWG will be held in conjunction with the autumn 2018 ICE-PPR principals’ 
meeting. 

 

Figure 1: RCAF Operations in the Arctic / Opérations de l’ARC dans l’Arctique. 
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Annex A Workshop Schedule 

Table A.1: The following table summarizes the workshop timings. 

Day 3—January 2017 

TIME OBJECTIVE FORMAT 

0900–0915 Introduction, Review Facilitator led 

0915–0930 ICE-PPR Overview Vaughn Cosman 

0930–0950 TRC Human Effectiveness—Arctic  Wendy S-K, 
LCol Natale 

 

0950–1000 NATO 142 ET Update Len Goodman 

1000–1030 ICE-PPR FIN ARCTIC HUMAN PERFORMANCE PROGRAMS Karl Kallinen 

1030–1200 DRDC Lab Tour 

 

Patrick Mason,  
Karl Freidl 

LUNCH 1200–1300 

1300–1430 ICE-PPR US ARCTIC HUMAN PERFORMANCE PROGRAMS  

1430–1500 ICE-PPR NOR ARCTIC HUMAN PERFORMANCE PROGRAMS Jan Ivar Kåsin 

BREAK 1500–1515 

1515–1630 Group Discussion—Future Collaboration ICE-PPR  Facilitator led 
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Annex B PowerPoint Presentations  
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