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QANURITTUT

Tukihiannaqtunik havaariyauyumayumik uqauhiuyun

Qablunaatitut: The warming Arctic climate results in annual reductions of sea-ice. With decrease in Northwest passage

Uiviititut:

Inuktitut:

ice cover, the amount of shipping traffic is increasing. Unfortunately, a consequence of more shipping is
an increased risk that shipping fuel will be accidentally released into the vulnerable Arctic environment.
In southern latitudes, naturally occurring bacteria in the environment can consume shipping fuels as food
sources. However, it is unknown if naturally occurring bacteria living in Arctic beaches can do this in the
colder Arctic conditions. The objective of this research is to determine if naturally occurring Arctic
bacteria have the ability to degrade shipping fuels under Arctic conditions. It is important to know this so
that in the event of a future accidental shipping fuel spill in the Arctic, we will know exactly how to
respond to minimize negative environmental impacts.Research to be conducted in Resolute Bay for this
project will involve collecting beach sediment samples for microbial and chemical analysis in our
laboratory at McGill University, as well as a field research portion that will take place over a two-month
period in summer of 2019. Following consultation with the local Hunter and Trappers association, this
field research has been planned so as not to interfere with hunting activities, and to have no negative
impacts on environment or wildlife. Sampling chambers will be buried in the sediment of a beach in the
Resolute Bay area in early July and will be retrieved in late August. These sampling chambers are
approximately the dimensions of a small school ruler (2 cm x 10 ¢cm), and contain an adsorptive material
holding 0.1 mL of shipping fuel. The beach will remain fully accessible to the community, as the
sampling chambers will be buried. The total volume of fuel will be removed together with the sampling
chamber. After the two-month incubation, we will retrieve the sampling chambers and determine which
beach bacteria were able to break down the shipping fuel, and how fast they were able to do so.
Ultimately, our objective is to produce a catalogue of fuel degrading bacteria that are active on Arctic
beaches, and to determine if their activity alone would be enough to clean up a spill, or if additional
remediation treatments would be required. Nunavut residents will be employed as wildlife guides
(protecting us from bears) and research assistants to guide us with installing the sampling chambers.
Their valuable knowledge of local boating practices and beach usage will help us to choose the best
locations for sampling. As the Whyte lab research group is in Resolute Bay every year, we look forward
to giving annual presentations to the community on the importance and progress of our experiments.

Le réchauffement du climat de 1’ Arctique cause une réduction annuelle de la banquise. Avec la
diminution de la couverture de glace du Passage du Nord-Ouest, le trafic maritime est en augmentation.
Malheureusement, 1’accroissement du nombre de navires augmente le risque que de 1’essence soit
accidentellement libéré dans les environnements vulnérables de 1’ Arctique. Aux latitudes méridionales,
des bactéries indigénes des milieux naturels sont capables de consommer I’essence de navire comme
source de nourriture. Toutefois, le fait que les bactéries indigénes des plages de 1’ Arctique peuvent en
faire de méme en conditions froides reste inconnu. L’objectif de ce projet de recherche est de déterminer
si les bactéries indigenes a I’ Arctique ont la capacité de dégrader I’essence de navire sous les conditions
naturelles de I’ Arctique. 11 est important de savoir cela afin de répondre de la meilleure fagon possible
pour réduire les impacts négatifs sur I’environnement, dans le cas ou un déversement accidentel
d’essence surviendrait dans 1’ Arctique. Le projet de recherche sera effectué a Resolute Bay et impliquera
la collecte d’échantillon de sédiments de plage pour des analyses microbiennes et chimiques dans nos
laboratoires de I’Université McGill, ainsi qu’une portion de travail de terrain de deux mois a 1’été 2019.
Aprés une consultation avec ’association locale des Chasseurs et Trappeurs, le travail de terrain a été
planifié¢ afin de ne pas intervenir avec les activités de chasse et afin d’avoir aucun impact négatif sur
I’environnement, la faune et la flore. Des colonnes d’échantillonnage seront enterrées dans les sédiments
de place a Resolute Bay au début du mois de juillet et seront collectées a la fin du mois d’aott. Ces
colonnes d’échantillonnage auront une dimension approximative d’une petite régle d’école (2 cm x 10
cm) et contiendront un matériel adsorbant supportant 0.1 mL d’essence de navire. La plage restera
accessible a la communauté locale puisque les colonnes d’échantillonnage seront sous terre. Le volume
total d’essence sera enlevé au méme moment que les colonnes d’échantillonnage. Aprés une incubation
de 2 mois, nous allons récupérer les colonnes d’échantillonnage et déterminer quelles bactéries de la
plage ont été en mesure de dégrader I’essence de navire ainsi que la vitesse a laquelle elles ont été
capable de le faire. Finalement, notre objectif est de produire un catalogue des bactéries dégradant
I’essence qui sont actives sur les plages arctiques et de déterminer si leur activité a elle seule sera capable
de nettoyer le déversement, ou si des traitements de remédiation additionnels seront nécessaires. Des
résidents du Nunavut seront employés comme guides naturels (protection contre les ours) et comme
assistants de recherche pour nous guider dans I’installations des colonnes d’échantillonnage. Leurs
précieuses connaissances des pratiques de navigations locales et des usages des places nous aiderons a
choisir les meilleurs endroits pour 1’échantillonnage. Puisque le groupe de recherche du laboratoire
Whyte est a Resolute Bay a chaque année, nous attendons avec impatience de donner des présentations
annuelles sur I’importance et les progres de notre recherche a la communauté locale.

A d®J® dN*L: bDrad NA® M 0o PCE AC LM o *o™ N5 L*N 5o PPD®CHI™



Inuinnaqtun:

Personnel

PLLePDd P e d oo DPDRC®I® Pl o) NE=d™LE Cab®-Pddat. ¢ 545" DAdeo ¢
PPEC 5% PJACTLE, DI DPb™C*IC Do%Pe-q®IC, Prdda I 54%, CAL e P>l o
QPO Q™I QCCia NN 0 Sa® DIATEE DRI AL > 5N% JAJN®

QeCaSa® <DL PPDPRCHI® ACN*Lo¢. oMo 0o Lo, oa oalPCio® 4I* 5N JAP?
ACNN*0C crnod®Io? PradLde PLAS M cb PP 50 5. CALDLoA* NS,
BHOALIBEPD® 50 IA"l JATPe? DLIPCHILLC DPPPC®I® PLb¥ g oo d%®do®
CALS ot d®a®ND®LE DPD®C®I%, IP=DPCDarld®d® Do bDPSPN bDPodLC oa
CAL* @A CP™a L*LE DPD®C*IT JATPE 5PN € A a ™ot Drb®C®IC Pod% gt qCJC
DPDECHI® P ®lo. ALLa DD SbDPLIC CLIMT®L JALbI®<E POty N e DIALAT®
Drb®C*IoC D*Ad 5o DPDPC®ILC, bDPLINA-4GC Sbo™ PPPL™a o Nob CLIIL
NSLL®RASC AP Dot ACNPL 4PD*CDo A= LS, DR Y™ bDAADT CLIM®L

A 424 AcSbe D*I% 54N 5C Pb®lo A%®LoC Dhibots bDPSPNC® 5C
SYATPEPD® S dtLs AcPLdo® CPdo®l bDra ) NA® S %% o ®INJC 1D
A0 ¥4 o, 4 Lo oal bDPSPNCDE AcnbDod®IC LIP® ¢ CPP6¢ 4DL*Lo 2019.
PrPdbNibaqeC DbbNPINT 5N sac® 4*Jar*den tbdof, Do bDPLTCHI®
CatCOPLL™ 4I%P N dTLC <A 5N d%Jard®a DN 5, 4tLos ADTSONt P
AIA I PLC 5 6C o INoS. bDPSPNCTAC AcDb®CDPod%®I¢ SDLD5NE A Lo
PLLoLT SbDAADT deo <A Al DNTNCP5NE ACo ddP. PID bDPSPNCTAC
bolho [P oL Ac"odiA% DPIGDN 4D55J (2 PoCICY x 10 PoCICY), 4tLs Ascb®d%
LNeP<ENT® S 58 %C™ AN a®)% 0.1 FTeeC DPb®C®IC D®Ado?, PLu>l LIA®LENG®I%
AIPCHL" NA™I* sac®aC, CALS bDPSPNCADLAIC SDPLed®IC, 4P S db c *"
DAY ALGLEI® ASbPDN M5 bDPSPNCATLAA®CDC, dod®<E CP L5P* AcrLoN®,
APNJC bDPSPNCTAT S 4Ll aoaAed™IC PLLT JATP S ALP e ®D¢ Drb*C®)C
DA, ALl bo®™ APbNILL™®C DAL AL, CALe, DP=DPNlald®CDC SPNSC
PA% ot DA% oI Nad®a®IC JATPS 4L% 5N DPDBCHI® PLLo e, L
bDrarlt5C CLAdAIA®ILoAPN® AINTBLP dJALDI o8 SSELBNDNNSIE, PLE 56
Aot (D™ oo Acdb®Lo PNNNA 5 SH5LPEDNC A db®LE. 00 DT oa Sb™IC
A*ba AL NCPo 4™ o LNChSe®<E bDPLYLC boAcDadbs™ 4L bDPY*No
AbI*ND SN L4 aC 4'Ls AcDBb®CP 5N bDPSPNCPNPSNAS SD S ADNTh*I%
DIAT 4dD%aPo 4L PUh%lo bDPL N 50 Abded®IC ol dbbe®JLY o >Lo
AcDBAAL ST bDPSPNCPNENAS CALS B> a®INJC bDPY AT AaddbNlC
BIAADN Acn€tI A5GJCLE, ddo My D 459JCLE Db e n 4D bCTC vac®o°
AtLaDo®lo d'Lo ACT=dNCPIa® bDRPSPNTLNoC.

n/a

Personnel on site: 6

Days on site: 14

Total Person days: 84

Operations Phase: from 2019-07-02 to 2019-07-10
Operations Phase: from 2019-07-02 to 2019-08-15
Closure Phase: from 2019-08-09 to 2019-08-15
Post-Closure Phase: from to



Hulilukaarutit

Inigiya Hulilukaarut Nunannga Initurlinga Initurlinga Qanitqiyauyuq
Qanurittuq Qanurittaakhaanik ganuritpa utuqqarnitat ganitqiamut
unaluuniit nunallaat

Ingilraaqnitat kitulluuniit
Uyarannguqtut ahiruqtailiyainnit
akhuurninnga nuna

Possible beach | Sampling sites | Municipal n/a n/a All proposed

sites for sampling sites are

microcosm within the

deployment community of

Resolute Bay

PCSP Researching Municipal n/a n/a Located within

Research Resolute Bay

facilities

Nunaliin Ilauyun, Aviktughimayuniitunullu Ikayuuhiarunguyun

Nunauyuq Atia Timiuyuq Upluani
Ugaqatigiyaungmata
Qausuittuq Phillip Manik Hunter and Trappers 2019-02-01
Association
Qausuittuq Uluriak Amarualik Hunter and Trapper 2019-09-22
Association
Iqaluit Jason Carpenter Nunavut Arctic College 2019-03-28




Angiuttauvaktunik

Naunaiqlugu nunanga talvani havauhikhaq ittuq:

North Baffin
Angiuttauvaktunik
Munarinigmut Angirutinga Tadja Ublua Umikvikhaa Ublua
Ayuittiaqtuq Qanurittuq Qanurittaakhaanik | Tuniyauyuq/Uuktuqtuq
Nunavunmi A Physical / Natural | Applied, Decision
Thivriugnigmut Sciences Research Pending
Timiqutigiyanga Application has been
submitted for this
project. Decision is
pending.
Project transportation types
Transportation Qanuq Atuqtauniarmangaa Length of Use
Type
Air arriving in Resolute Bay with First Air

Land

Transport around Resolute will be by truck or ATV

Project accomodation types

Nunauyuq




Thuaqutivaluin Atuqtauyukhan

Hanalrutit atuqtaunahuat (ukuallu ikuutat, pampiutainnik, tingmitinik, akhaluutinik, hunaluuniit)

Hanalrutit Qanurittuq Qaffiuyut Aktikkulaanga — Qanuq Atuqtauniarmangaa
Qanurittullu
hand-held spade 6 3x6 inches bulk sampling of beach material
Wirlpack bags 12 12x12 inches stoarge of bulk samples
LiCor CO2 gas analyzer 1 I mx20cm measure CO2 flux from
sediment

salinometer 1 6 x 12 inches measure salinity of ocean water
15 ml falcon tubes 360 10cmx 1 cm sample collection
Truck 1 4x2m transport to sampling site
ATV 2x2m alternative to truck if necessary
manual corer 12 x 1 inch sampling of beach sediment

Qanurittuq Urhuqyuaq unalu Qayangnaqtut Hunavaluit Aturninnga

Qanurittuq Urhuqyuaq | Qaffiuyut Qattaryuk Atauttimut Ilanga Qanuq
urhuqyuaq Qanurittuq | qattaryut | Aktikkulaanga | Qaffiuyut Atuqtauniarmangaa
hunavaluit

aturninnga:

Gasoline fuel 4 20 80 Liters Truck or ATV for
transportation to
sampling sites

Dichloromethane | hazardous 1 1 1 Liters storage of samples for
hydrocarbon analysis

Imagmik Aturninnga
Ubluq ganuraaluk (m3) Aturumayain imavaluin Atulirumayain imavaluin

utigtittagaani qanuq

utigtittagani humi

Municipal sources

Water will be retrieved for personal
use (drinking, showering) from the
PCSP research facilities where we will
be stationed.




Iqqakuq

Ikkakunik Munakgiyauyunik

Havauhikhaq
Hulilukaarut

Qanurittuq Iqqakut

Thumagiyauyuq
Qanuraaluktut
Atugqtait

Qanuq
Iqqakuurniarmangaa

Halummagqtirarnirutikhan
piyutin

Researching

Hivuuranaqtun
igakuuvaluin

1 litre

1 litre of
dichloromethane will
be used to store
samples for transport
back to McGill
University in
Montreal. NO
hazardous waste will
be left behind in
Resolute Bay.

none

Sampling sites

Hivuuranaqtun
igakuuvaluin

none

No hazardous waste
will be produced at
the sampling sites.

none required

Avatilirinigmut Ayurhautingit:

The sampling chambers (“microcosms”) deployed in the beaches will be removed after 6 weeks of incubation. The
microcosms are self contained and do not release any hazardous substances or chemicals to the environment. Their
presence on the beach will not impact migratory birds or marine mammals in any way. All chemicals for analysis will be
used solely within the laboratories of the PCSP research facilities. We will be staying at the PCSP research facilities in
Resolute Bay, and will not be camping on the land. We will travel only as far as is easily accessible from the Research
facilities by truck or ATV, so our environmental impact in terms of transport will be minimal. Absolutely no waste will
be left behind by the research team. Everything we transport to the site can easily to transported away again. There is no
possibility of creating a hazardous spill, because no liquid chemicals will be brought to the sampling sites. All chemicals
will be used only in the laboratory or the PCSP facilities. Microcosms will be prepared in the lab before transport to the
incubation sites. No noise-making equipment will be used, and care will be taken to not interrupt any community

activities.




Additional Information
SECTION AT1: Project Info

SECTION A2: Allweather Road
SECTION A3: Winter Road
SECTION B1: Project Info
SECTION B2: Exploration Activity
SECTION B3: Geosciences
SECTION B4: Drilling

SECTION BS: Stripping
SECTION B6: Underground Activity
SECTION B7: Waste Rock
SECTION BS8: Stockpiles
SECTION B9: Mine Development
SECTION B10: Geology
SECTION B11: Mine

SECTION B12: Mill

SECTION C1: Pits

SECTION D1: Facility

SECTION D2: Facility Construction
SECTION D3: Facility Operation
SECTION D4: Vessel Use
SECTION E1: Offshore Survey
SECTION E2: Nearshore Survey

SECTION E3: Vessel Use



SECTION F1: Site Cleanup

SECTION G1: Well Authorization

SECTION G2: Onland Exploration

SECTION G3: Offshore Exploration

SECTION G4: Rig

SECTION H1: Vessel Use

SECTION H2: Disposal At Sea

SECTION I1: Municipal Development

Qanurittuq Ittunik Avatinga: Avatingalluanga

Qanurittuq Ittunik Avatinga: Inuuhimayunut Avatinga

Qanurittuq Ittunik Avatinga: Inungit-maniliurutingit Avatinga

Miscellaneous Project Information

Naunaiyainiq ukuninnga Ayurhautingit unalu Piumayaat Ikikliyuumiutinahuarutit

Tamatkiumayunik Ihuikgutivaktunik
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Havakvinga

Researching

ininnga

Aulapka

Researching

Piiqtauniq

Researching

Naluyauyuq)

Nakuungittut unalu mikhilimaittuq, M = Nakuungittut unalu mikhittaaqtuq, U =

Nakuuyuq, N =

(P=



Havaariyauyukhamut Nayugaa

v s £

o

Parry Channel

Barrow Strait

List of Project Geometries

1 polyline Possible beach sites for microcosm deployment
2 polyline Possible beach sites for microcosm deployment
3 point PCSP Research facilities




