I * I Polar Knowledge  Savoir polaire EN FR suwmit/ | R€search Support Application Form
Canada Canada Soumettr 1 Demande de soutien a la recherche

This form is for individuals and groups who are applying to Polar Knowledge Canada (POLAR) for in-kind support for
their projects. If your Research Support Request is accepted, there is no cost to the users of the Canadian High Arctic
Research Station (CHARS) campus.

Polar Knowledge Canada, CHARS Campus, PO Box 2150, Cambridge Bay, NU, X0B 0CO
researchsupport-soutienalarecherche@polar-polaire.gc.ca www.canada.ca/en/polar-knowledge

A - Applicant Information

Primary Contact / Principal Investigator:

Marie-Claude - First Name

Lapointe - Last Name
DefenseResearcltandDevelopmenCanada - Name of organization
ValcartierResearclCenterMWeaponsystemsimunitionlife-cycle group - Department / Section / Team
Canada - Location of organization (country)
DefenseScientist - Position / Title
2459boulevardPie XI Nord - Mailing address

Val-Belair - City

Quebec - Province / Territory / State
Canada - Country
Val-Belair,QC,G3J1X5 - Postal Code / ZIP code
418-670-1739 - Telephone number
marie-claude.lapointe2 @forces.gc.ca - Email Address

B - Licenses and Permits

Provide information regarding the licenses or permits you have obtained for your field research.

License / Permit type License / Permit Number Issuing Authority Expiry Date

NOTE: Determining and obtaining all licenses and permits required by territorial and federal governments or other
agencies for a project is the sole responsibility of the researcher.
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C - Project Description

Project title: EnvironmentaBehaviorof Ammunition Constituentsn Arctic

Project Summary
Include a plain language summary of the project. Maximum 150 words.

The CanadiamArmed Forces(CAF) areplanningto increasdrainingactivitiesin the CanadiarArctic andsub-Arctic|
regions.As such,the CAF musteffectivelymanageheir live-fire trainingactivitiesin the High North, relying on
scientificdatato predictandevaluatehe potentialenvironmentakffectsof their useof munitionsin arelatively
pristineenvironmentThe projectaimsto assesshe environmentafate andecologicalimpactof munitions
constituentgMC) underenvironmentatonditionsspecificto NorthernCanadaOneof CAF austereangeis located
nearCambridgeBay andis of interestdueto its regularusageijts relativeproximity to the community,its
hydrogeologycatontextcoupledwith its diverselocal flora andfauna.This researctwill containresultsneededo
betterprovideadviceandrecommendatioonn trainingwith munitionsin the High North, to developmonitoringtools
andgeneratsewrangedesign.

Project Description

Include the following elements:

* Project’s contribution to field of research and relevance to northerners

» Main project objectives / research question(s)

* Field methodology

* Interesting facts about your project that could be used in POLAR’s newsletters and/or social media posts
Maximum 500 words.

Currentunderstandingf small-caliberammunitiongransporiprocesses permafrost-affectedoil andtheability to
guantifythemis inadequateAn improvedunderstandingf theinfluenceof Arctic conditions especially
temperatur@andlight, on the transformatiorandfate of munitionconstituent§MC), thelong-termtrendsin levelsof
MC in differentcompartmentsspeciallyin biota,anda betterunderstandin@f thetoxicologicaleffectsof
contaminant®n Arctic speciesto aidin thedesignandimplementatiorof monitoringandmanagemeris needed.

The scopeof the projectis to performfield work to aid in theassessmermf theenvironmentafate andecological
impactof munitionsconstituentsinderthe environmentatonditionsspecificto NorthernCanadaThemain
objectivesareto 1) measureahe concentrationsf MC in soil andsurfacewaterusingnew samplingtoolsto promote|
efficiency, 2) testnewfield samplingmethodgo enhanceMC recovery,3) Assesdransporfparameters)
determinghe biotransformatiorpotentialof MC by someArctic soil microbialcommunitiesandthebiotic
transformatiorratesasa function of temperatureand5) the aquaticandterrestrialtoxicity of MC on ecological
receptorgepresentativef the CanadiarArctic macro-andmicro-flora.

Indicationsof the presencef MC andtransformatiorproductsin surfacewaterwill be assessisinga
multiparametedigital waterquality meter.Surfacewatersampleswill becollecteddirectly from thesiteandits
surroundingor energetianaterial,metal,ammoniacahitrogen(N-NH4+), anionsandperchlorateanalysis.The
presencef MC will alsobeassesseih the soil basedn a multi-incrementsamplingapproachA surveyof thesite
florawill be madeto betterasses$iotransformatiorpotentialandenhancerelevancyon presentaboratory
eccotoxicologicainvestigationA strictassurance/qualityontrol (QA/QC) programis alreadyin place.

Oneinterestingfactis that DRDC hastransporteanorethan300kg of soil sampledocatednorthof the 70th
parallelin 2021to the ValcartierResearclCentrefor analysisVRC is analyzingsoil propertiesaspartof a study
with the NationalResearctCouncil Canaddo makerecommendationselatedio CAF readinessindsustainable
training practicesn the uniqueecologicalenvironmenbf the Arctic.
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D - Project Alignment and Relevance to Northeners

POLAR Mandate - The purpose of POLAR is to:

» Advance knowledge of the Canadian Arctic in order to improve economic opportunities, environmental stewardship,
and the quality of life of its residents and all other Canadians

» Promote the development and dissemination of knowledge of the other circumpolar regions, including the Antarctic

» Strengthen Canada’s leadership on Arctic issues, and

» Establish a hub for scientific research in the Canadian Arctic.

Explain how the project and its anticipated results contribute to POLAR’s mandate. Maximum 100 words.

Oneof themandate®f DefenseResearclandDevelopmentCanadgDRDC) — ValcartierResearcltCenterconsists
of planningandexecutingappliedR&D programsgo supportthe Policy of Defenseandthe DefenseEnergyand
EnvironmentaStrategyto supportforce generatiorandmaintainsustainablenilitary trainingwithin the CAF.
Aligned with the DND/CAF ClimateResilienceandEnvironmentaSustainabilityScience& Technologystrategy,
thisresearchwill helpaddres#rctic andnorthern-specifieeedqi.e. technologiesmethodsandpractices}o help
maintainenvironmentastewardship.

Select which applies to your project:
(Choose all that apply in the following two sections)

POLAR Science & Technology Priorities for 2020-2025:
Goal 1:Improving knowledge of dynamic northern terrestrial, freshwater and marine ecosystems in the context
of rapid change
Goal 2:Increasing understanding of the connections between northern community wellness and environmental
health
Goal 3:Advancing sustainable energy, technology and infrastructure solutions for the unique environmental,
social and cultural conditions in the North
Additional Areas of Alignment:
|:| Knowledge Mobilization and Engagement
Facilities construction, operations and/or maintenance
[ ] Submitted by POLAR Staff
[ ] Other - please specify

E - Funding / Partnership

Is this project funded by POLAR?
O Yes - please provide the agreement number:

@® No

Does your project involve a partnership with POLAR staff?

O Yes - If yes, who is your primary contact at POLAR?
@® No
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F - Community Engagement and Knowledge Exchange

Do you have plans to engage the community of Cambridge Bay or local authorities about your project (e.g. discussion
of research questions or study design) through mechanisms such as meetings, workshops or personal contact?

O Yes
@® No

If so, how? If not, specify why not.

Unlesssomebodyof local areadeemst appropriateMy researchnterestarehydrogeochemistrgndat preliminary
stage.

Do you have plans to share information about your project’s progress and results with the community of Cambridge
Bay or local authorities? (e.g. meetings, workshops, events etc.)

O Yes
@® No

If so, how? If not, specify why not.

| wouldfirst needDND's permission.

G - Field Planning

Day to day activities: Describe the type(s) of day-to-day activities you will be conducting to complete your project
(e.g. Taking water samples from a boat in Cambridge Bay). Maximum 150 words.

Collectinghydrogeochemicglarametersisinga multiparametedigital waterquality meter.Taking surfacewater
samplesandsurfacesoil samplesatthe siteandits surroundingwvhichis situatedd km North of CambridgeBay
airport). Surveyinglocal faunaandflora. MeasuringVA andUVB usinga Digital UV AB light meterUV513AB
from General®.

i+l
Revision / Révision 2021-05-19 4/5 Canada



I * I Polar Knowledge  Savoir polaire Research Support Application Form
Canada Canada Demande de soutien a la recherche

G - Field Planning (Continued)

Describe your Field Safety Plan (If project includes any field-based activities) including a description of the measures

you will take to prevent the spread of COVID-19. Maximum 500 words.

Nevergo alone.Havecommunicatiorandsecondneanof communicationHavehandyfirst aid kit. Be mindful of
meteorologicatonditionsor otherhazardsHaveanaeromedicaévacuatiorplanin placeif travellingtoo farefrom
first responder.

| amfully vaccinatedWilling to provideproof of vaccinationon requestl will notdeployif | testpositive.l will
weara maskwhenappropriateandrequired. will washmy handsoftenandrespectedocialdistanciation.

| - Prior to submitting your request

INFORMATION SHARING AGREEEMENT (MANDATORY)

The primary contact / principal investigator name and email address, affiliation, project descriptions, and dates of stay
may be shared with third parties.

| agree that the primary contact / principal investigator name, email address, affiliation, project descriptions, and dates
of stay may be shared with third parties.

Please check to confirm your understanding of, and agreement with this statement.
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	C-3-ProjectDescription: Current understanding of small-caliber ammunitions transport processes in permafrost-affected soil and the ability to quantify them is inadequate. An improved understanding of the influence of Arctic conditions, especially temperature and light, on the transformation and fate of munition constituents (MC), the long-term trends in levels of MC in different compartments, especially in biota, and a better understanding of the toxicological effects of contaminants on Arctic species, to aid in the design and implementation of monitoring and management is needed.      
   The scope of the project is to perform field work to aid in the assessment of the environmental fate and ecological impact of munitions constituents under the environmental conditions specific to Northern Canada. The main objectives are to 1) measure the concentrations of MC in soil and surface water using new sampling tools to promote efficiency, 2) test new field sampling methods to enhance MC recovery, 3) Assess transport parameters; 4) determine the biotransformation potential of MC by some Arctic soil microbial communities and the biotic transformation rates as a function of temperature; and 5) the aquatic and terrestrial toxicity of MC on ecological receptors representative of the Canadian Arctic macro- and micro-flora. 
   Indications of the presence of MC and transformation products in surface water will be assess using a multiparameter digital water quality meter. Surface water samples will be collected directly from the site and its surrounding for energetic material, metal, ammoniacal nitrogen (N-NH4+), anions and perchlorate analysis. The presence of MC will also be assessed in the soil based on a multi-increment sampling approach. A survey of the site flora will be made to better assess biotransformation potential and enhance  relevancy on present laboratory eccotoxicological investigation. A strict assurance/quality control (QA/QC) program is already in place. 
   One interesting fact is that DRDC has transported more than 300 kg of soil samples located north of the 70th parallel in 2021 to the Valcartier Research Centre for analysis. VRC is analyzing soil properties as part of a study with the National Research Council Canada to make recommendations related to CAF readiness and sustainable training practices in the unique ecological environment of the Arctic.
	C-2-ProjectSummary: The Canadian Armed Forces (CAF) are planning to increase training activities in the Canadian Arctic and sub-Arctic regions. As such, the CAF must effectively manage their live-fire training activities in the High North, relying on scientific data to predict and evaluate the potential environmental effects of their use of munitions in a relatively pristine environment. The project aims to assess the environmental fate and ecological impact of munitions constituents (MC) under environmental conditions specific to Northern Canada. One of CAF austere range is located near Cambridge Bay and is of interest due to its regular usage, its relative proximity to the community, its hydrogeologycal context coupled with its diverse local flora and fauna. This research will contain results needed to better provide advice and recommendation on training with munitions in the High North, to develop monitoring tools and generate new range design.
	C-1-ProjectTile: Environmental Behavior of Ammunition Constituents in Arctic Conditions
	E-2B-POLARContact: 
	E-2A-ProjectIsPolarPartnered: Choice1
	E-1B-AgreementNumber: 
	E-1A-ProjectIsPolarFunded: Choice1
	D-3D-OtherDescription: 
	D-3D-Alignment-Other: Off
	D-3C-Alignment-StaffSubmitted: Yes
	D-3B-Alignment-Facilities: Off
	D-3A-Alignment-KME: Off
	D-2C-Goal3: Yes
	D-2B-Goal2: Yes
	D-2A-Goal1: Yes
	D-1-Mandate: One of the mandates of Defense Research and Development Canada (DRDC) – Valcartier Research Center consists of planning and executing applied R&D programs to support the Policy of Defense and the Defense Energy and Environmental Strategy to support force generation and maintain sustainable military training within the CAF. Aligned with the DND/CAF Climate Resilience and Environmental Sustainability Science & Technology strategy, this research will help address Arctic and northern-specific needs (i.e. technologies, methods and practices) to help maintain environmental stewardship.

	G-1-DayToDayActivities: Collecting hydrogeochemical parameters using a multiparameter digital water quality meter. Taking surface water samples and surface soil samples at the site and its surrounding which is situated 8 km North of Cambridge Bay airport). Surveying local fauna and flora. Measuring UVA and UVB using a Digital UV AB light meter UV513AB from General®. 
	F-2B-ShareDescription: I would first need DND's permission.
	F-2A-PlansToShare: Choice1
	F-1B-EngagementDescription: Unless somebody of local area deems it appropriate. My research interest are hydrogeochemistry and at preliminary stage. 
	F-1A-PlansToEngage: Choice1
	I-1-ConsentToShare: Yes
	G-2-FieldSafetyPlan: Never go alone. Have communication and second mean of communication. Have handy first aid kit. Be mindful of meteorological conditions or other hazards. Have an aeromedical evacuation plan in place if travelling too fare from first responder. 
 I am fully vaccinated. Willing to provide proof of vaccination on request. I will not deploy if I test positive. I will wear a mask when appropriate and required. I will wash my hands often and respected social distanciation.



