<Ncnabge
) y b”(Az

e o

EVIEW OARD
NUNAVUMI AVATILIKIYIN KATIMAYIN

NIRB Application for Screening #126250
Why is mercury rising in some northern lakes?

Application Type: New

Project Type: Scientific Research
Application Date: Tuesday, November 18, 2025
Period of operation: from 2025-10-05 to 2025-10-16
Project Proponent: Jennifer Galloway

Geological Survey of Canada

Geological Survey of Canada (GSC) Commission géologique du Canada
Calgary AB T2L 2A7

Canada

Phone Number:: 5877777815, Fax Number::



DETAILS

Non-technical project proposal description

English:

French:

Non-technical Project DescriptionEnglishWhy is mercury rising in some northern lakes and
not others?Activity lead: Jennifer Galloway, Geological Survey of CanadaSummary of project
backgroundIncreases in mercury (Hg) concentrations have been widely reported in lake
sediments, peat, surface waters, and fish throughout northern Canada (e.g., the Deh Cho
region of the Northwest Territories, the Kivallig region of Nunavut). Rising Hg is a concern for
communities that rely on the land for sustenance and for industry that must follow strict
environmental permitting conditions because Hg can be toxic. Anthropogenic emissions of
Hg to the atmosphere combined with continued input of Hg from watershed reservoirs (e.g.,
soil, wetlands) and climate-induced changes (e.g., increased primary production in surface
waters, permafrost thaw, changes in fire regime) have increased Hg flux to some
environments. This study seeks to understand processes that are affecting Hg concentrations
in northern lake sediments. We have conducted analyses on an existing dataset from 60 near-
surface lake sediment samples collected from the central Northwest Territories, and we are
herein aiming to conduct targeted studies on specific lakes of concern in the Kivalliq region of
Nunavut.Justification for the studyThis project seeks to study the behaviour of Hg in lake
sediments over hundreds to thousands of years in the Kivalliq region of Nunavut. By using a
long-time perspective, we can better understand the cumulative effects of climate change
and anthropogenic stressors affecting the accumulation of Hg in lakes. By determining the
factors that have caused increases in Hg concentration in lake sediments, people can be
better positioned to mitigate exposure and make informed land use decisions. Where, when,
and how long the field research will take placeWe seek to sample the sediment from 4 lakes
in the Kivallig region of Nunavut. The lakes have been identified in consultation with the
community of Rankin Inlet (HTO) and the Kivalliq Inuit Association. The timing of the field
research has been determined through consultation with community members of Rankin Inlet
and the KIA. It will take place during 7-10 days in August 2026 from a helicopter equipped
with floats.We would like to employ 1 or 2 wildlife monitor(s) at the daily rate set by the
Kangiqliniq HTO for approx. 7-10 days. We would also like to hire a local interpreter, based on
fair rates for their time and expertise. We will seek to rent a local venue space for use in
public consultation and results-sharing sessions when results are ready. MethodsSampling of
the lake-bed will occur using a gravity corer. The gravity corer is a 5 to 10 cm diameter wide
by 0.5 to 1 m long open-tubed core that is lowered into the sediment. When drawn up, the
corer takes the intercepted lake sediments with it (like a straw). We may also employ a freeze
corer, which is a metal triangular tube about 30 cm in diameter in total and up to 1 m long. It
freezes about 3 cm thick of sediment onto the surface of 1 or 2 metal faces.The retrieved lake
sediments are then sub-sampled on site (gravity corer) or in a lab (freeze corer). The resulting
lake sediment sub-samples are then sent to laboratories for various analyses, including
determination of the age of the sediment, concentration of Hg and other elements,
determination of the type of organic matter, and sediment grain size. How, when, and with
whom research results will be shared in NunavutThe communication strategy will be
developed with community members of Rankin Inlet and will occur throughout 2025 and 2026
(when our funding will end) by means of community visits and community-based workshops.
We will try our best to address any other knowledge transfer activities requested by
community members. Data produced by this project will be numerical and will be reposited in
the POLAR Data Catalogue, an online and open -source database hosted by the Government
of Canada (Polar Data Catalogue).

Pourquoi le mercure augmente-t-il dans certains lacs nordiques et pas dans d'autres?
Responsable de I'activité : Jennifer Galloway, Commission géologique du CanadaRésumé du
contexte du projetDes hausses des concentrations de mercure (Hg) ont été largement
signalées dans les sédiments lacustres, les tourbieres, les eaux de surface et les poissons dans
tout le Nord canadien (par exemple, dans la région du Deh Cho aux Territoires du Nord-Ouest
et la région de Kivallig au Nunavut). L'augmentation du Hg est préoccupante pour les
communautés qui dépendent du territoire pour leur subsistance et pour I'industrie qui doit
respecter des conditions strictes de permis environnementaux, car le Hg peut étre toxique.Les
émissions anthropiques de Hg dans I'atmosphére, combinées aux apports continus de Hg
provenant des réservoirs des bassins versants (p. ex., sols, milieux humides) et aux
changements induits par le climat (p. ex., augmentation de la production primaire dans les
eaux de surface, dégel du pergélisol, changements dans le régime des feux) ont accru le flux
de Hg vers certains environnements.Cette étude vise a comprendre les processus qui
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influencent les concentrations de Hg dans les sédiments des lacs nordiques. Nous avons
effectué des analyses sur un ensemble de données existant provenant de 60 échantillons de
sédiments lacustres superficiels collectés dans la région centrale des Territoires du Nord-
Ouest, et nous prévoyons maintenant de mener des études ciblées sur des lacs préoccupants
dans la région de Kivallig, au Nunavut.Justification de I'étudeCe projet vise a étudier le
comportement du Hg dans les sédiments lacustres sur des périodes allant de plusieurs
centaines a plusieurs milliers d'années dans la région de Kivallig, au Nunavut. En utilisant une
perspective a long terme, nous pouvons mieux comprendre les effets cumulatifs du
changement climatique et des pressions anthropiques qui influencent I'accumulation de Hg
dans les lacs. En déterminant les facteurs qui ont entrainé des augmentations des
concentrations de Hg dans les sédiments, les communautés pourront mieux atténuer les
expositions et prendre des décisions éclairées en matiere d'utilisation des terres.Ou, quand et
pendant combien de temps les travaux de terrain auront lieuNous souhaitons prélever des
sédiments dans 4 lacs de la région de Kivallig, au Nunavut. Les lacs ont été identifiés en
consultation avec la collectivité de Rankin Inlet (HTO) et I'Association inuite de Kivallig. Le
calendrier des travaux de terrain a été établi en collaboration avec des membres de la
communauté de Rankin Inlet et la KIA. Les travaux se dérouleront sur une période de 7 a 10
jours en ao(t 2026, a partir d'un hélicoptére muni de flotteurs.Nous aimerions employer un
ou deux surveillant(s) de la faune au tarif journalier établi par le Kangigliniqg HTO pour environ
7 a 10 jours. Nous aimerions également embaucher un interpréte local, selon des taux
équitables correspondant a leur temps et leur expertise. Nous chercherons a louer un espace
local pour organiser des activités de consultation publique et des séances de partage des
résultats lorsque ceux-ci seront disponibles.MéthodesLes prélévements du fond lacustre
seront effectués a l'aide d'un carottier gravitaire. Le carottier gravitaire est un tube ouvert de
5a 10 cm de diametre et de 0,5 a 1 m de long, qui est descendu dans les sédiments. Lorsqu'il
est remonté, il retient les sédiments interceptés (comme une paille). Nous pourrions
également utiliser un carottier a congélation, soit un tube métallique triangulaire d'environ 30
c¢m de diamétre total et jusqu’a 1 m de long. Il gele environ 3 cm d'épaisseur de sédiment sur
I'une ou deux de ses faces métalliques.Les sédiments lacustres récupérés sont ensuite sous-
échantillonnés sur place (carottier gravitaire) ou en laboratoire (carottier a congélation). Les
sous-échantillons de sédiments sont ensuite envoyés dans des laboratoires pour diverses
analyses, notamment la détermination de I'age des sédiments, la concentration en Hg et en
autres éléments, la caractérisation du type de matiére organique et I'analyse de la
granulométrie.Comment, quand et avec qui les résultats seront-ils partagés au Nunavutla
stratégie de communication sera élaborée avec des membres de la communauté de Rankin
Inlet et se déroulera tout au long de 2025 et 2026 (fin de notre financement). Elle comprendra
des visites communautaires et des ateliers menés au sein de la communauté. Nous ferons de
notre mieux pour répondre a toute autre demande d'activité de transfert des connaissances
formulée par les membres de la communauté. Les données produites par ce projet seront
numériques et déposées dans le Catalogue des données POLAIRE, une base de données en
ligne et en libre acces hébergée par le gouvernement du Canada (Polar Data Catalogue).
>b>Pb* D Acn<d® b oA Do *La-Ao*NIA*LE Jdn NP R-—<IR Ac*o-C
DP>*C* I CPSaC CAL*a A" 505 W0 ?An <IN PN Yo LA,
ba.CI'e oal™® B>AARND QAL PILY® Acn TS A¥ND*D*< A *Un<So-*M< Idn. (Hg) bNrL~e
Db N<LHCALIC CI< A5<16-<DC, AN, ALAS b3 oS, <L > A H¥aC

D><I*a ®<¢<a-< ba CI'C (A5, N SA-TC 5a “NTE, PR pa S'T). AU*’La*L Hg
APLBCPI® pa o€ pal € ADH5I*D o oAy o< <L > Acn<d—> o
LCP NI D™ Do I<NI AY*a®*N“NNDoS >0 boA*acP>Yo® Hg

<o P¥™a 5oL oS Ab™ 0 ANCVE ASCDMCDE o-<IvC Hg-T€ P 1<% DS Ac ><5N°

Do’ b CA*a P> Hg—I“ AL AYo™® (A5 ANGC, b>PSg-50C) QL5 P l©

A <Le<INNNGC (A5 AN <o AcDn-c<eC ALAS b3 =g-C, SdIUA~a D>Y* D
LP><<ANE, LY DC AP NNHC* D) I UInI*N NN Hg-T< Ao
<L<NM7P>RoC.BB>rRAT® DPY<IPL<HON® boAcP> g Pro® < D%’Yo* Hg-I< bNPLYo*

D><I*a ®<¢* Do CPC A<C. B>AACD>*DIC CALD>Ya* 60-0-C a \>No-</NN*bo-C
bt Do CI° Ao D*DS>CHYo® bNCH>*Do PN<IoS 0o NATE, <o Cleo
DELBH*DIC DE*CP>Yo* BN o< 5C A0 CP5aC AlL SNMYD>Yo-C P <

5a ST AbYATHTNNI® B>MATS ITACAL® B>ANPLY® b oAcD>So-*Ma* Hg C/°
<Lodo© H]*a* g Do CPY+** 0 PPP>oC PR ba > . <DL JdoP>*d-
CPBOULPNE, DPY <o NP> a *C2> bN<<-c<INo© boA*Lc*N“No >N P P>
o< o <Lo Ao* o ANCP>C bN<<-IN“N<5N* Hg-T'< CPa <. b>p oM<
NNCPRE A< Hg bNPLYC CP< LM 0, AbAS GHPD>Lo*\>¥™a * D

<P oOIMP<I*N-ONC <PD*CPo M <L bPrLo IS val™® <D< LN AdLePnoNt.ao,



B, <L bo® IdaB>NPY® B>ANAT b a<I*< P>+ DIGPN AILYIC 4 CPC IH<loC P ¢
0a S CPC B>AYDAL® D D>bONPY>< 5N b 3o (B>LYcna<lé_td) <> P
AbAC bD A bNNEIE, b do<ISo>L B>ANAG® b>pY>c >*D® >hbNN<5Ne

b P T>CAS <L P-TC AbAC b bN*dC. 7-0-C 10— 0 D><5ar* D <Id-P4\*
2026-T€ SdeTJc*d< ALo© >*Cé_PNb* DM AcnrCPLYIJE 1-T* 2-0* 525 C o¥No*
B>MAM> <D () B>CLE Pa D>y <IbCioNE *PCo<® 5o b o
DLYcnr<lé_tde o 7-0C 10— 0 D><5.0° oac*>CTC>%* DNCPLYJS, alltDo*

<P+ ID*CP> 50 ADbia*LoS <L_> B>ALobo*LoC. ID*D<PLa<I*DJC AaD> I
PDDA*ac® B>bbNbio<5C <L boA M oD>Y¥o* Dod5C
LoLe®<C.<D*CP>o<I*DP>*DIGA SNt CP Ao<loC <ICaS A% INTE <D HC. A%'¥N 5-0-C
10 cm-o* <*Lo*NPo<I*D%* Y>>l 0.5-0-¢ 1 5Nl Co< CPNM<0 A<
<LENPNCHDBEC® so- <o ALD>< oo AYD><E, A% N CY>< <Ab<eDa Aso
Cob>NND®D®). Ac?DA*an<Ib®DJC G NNATE A% NS, KA A*LAo® Na-Gh® D% A<
30 cm-<o<lo® <*LoMNPeL <*PNP<so <l 1 m-Tt CPAN<Lom. Sd<I*NENDHCHD® 3 cm
—<5<lo® ASINPYIE B™Mo€ A<l AYD>NIE 1-€ 2—g 525 <IoH<doC AYD>YE Ac L

> DGHC>< 50 CAba A®CD>*LE (CD>0UL A®P7INTE AYD>Y®) >R 35S B>PLAAMC
(SILHILITE A% INTE AYDI®). ALD>< <I5<daS AYPE Ac L BPDG>AC <I>ec *NCH>* oN®
B>ANAW® o€ <TALCD G D>ANPCD> <5 5N°, ACD>Y® b>pa-<5 5N D>PD>NYE | 5<lo-C
AYDNC, bOPLYC Hg <P AcPYD>YaS, b 5P b o ATDMLC AYDDC, L5 d5<doc
AYD>N< B>GAS <P oo, b, <L o> PD* 0 b>AAGTE boAM o>V Doy>o<I*<C
0a 2D 5% o% DN*NNo<ILMC G*Po<I* I ba >0 b *co T L5 2025-T¢
<L 2026 -T>HECia<I*DC (Pal>yb*NC>o>< Al—<<S) pac™L>bC 5Nt <L
0a.c* bNLNTNOLNE, Acn<narl*o<*Ce< Ao DA AS I € b>rLony>VoC
Do o< 5N DYSHC>IC pa >0 A N>N/NN®DAS ACUNE Acn << a\>NNJo-<I*D<
<L AcyD>5NE BPB>*CHOME a \>No-</NN*bo€ bNPLY.0S, b C>Yd* D <L

D>*dAM <o A N>NT/NN®bo D*5del L 2\ bLMYD>¥® ba CIC L<eLbd= o¢ (>PD>*C*D <
AN>No</NN*bo-C bNNPLYC).

Inuinnaqtun: pending.

Personnel

Personnel on site: 5

Days on site: 10

Total Person days: 50

Operations Phase: from 2025-10-05 to 2025-10-16



Activities

Location Activity Type | Land Status | Site history | Site archaeological A Proximity to the
or paleontological nearest
value communities and
any protected
areas
Hg project Sampling sites |Inuit Owned | N/A. N/A. Will be Rankin Inlet is the
geometry Surface Lands undisturbed if found. |nearest
community.
Community Involvement & Regional Benefits
Community Name Organization Date Contacted
Rankin Inlet Mr. Luis Manzo Kivallig Inuit Association |2024-12-16
Rankin Inlet Amy Kaludjak, Regional |Kivalliq Wildlife Board 2024-12-16
Coordinator
Cambridge Bay Jorgan Aitaok, Senior Nunavut Tunngavik 2024-12-16
Advisor Minerals, Oil and |Incorporated
Gas Management
Rankin Inlet Andre Aokaut, Manager |Kangiglinig Hunters and |2024-12-16
Trappers
Rankin Inlet Darren Flynn, Senior Hamlet of Rankin Inlet 2024-12-16
Administrative Officer
Rankin Inlet Luis Manzo, Lands Kivallig Inuit Association |2025-10-06
Director
Rankin Inlet Andre Aokoat, HTO Kangiqliniqg Hunters and |2025-10-06
Manager Trappers
Rankin Inlet Darren Flynn, Senior Hamlet of Rankin Inlet 2025-10-06
Administrative Officer
Rankin Inlet Harry Towtongie, Mayor |Hamlet of Rankin Inlet 2025-10-06
Rankin Inlet 8 community members, 1 | Community open house |2025-10-06

interpreter Open House
in Rankin Inlet

in Rankin Inlet




Authorizations

Indicate the areas in which the project is located:

Kivalliq

Authorizations

Institute

application number
150958

Pending

Regulatory Authorization Current Status Date Issued / Expiry Date
Authority Description Applied
Nunavut Research | NRI license Applied, Decision

Nunavut Planning
Commission

NRI license
application number
150958. NPC
determined activity
required NIRB
screening.

Applied, Decision
Pending

Project transportation types

Transportation
Type

Proposed Use

Length of Use

Air Helicopter, ~3 hours per day or less.

Project accomodation types

Community
Other,




Material Use

Equipment to be used (including drills, pumps, aircraft, vehicles, etc)

Equipment Type Quantity Size - Dimensions Proposed Use
helicopter 1 medium lake sediment sampling
vehicle 1 truck driving in town
sediment corer 3 10 cm sediment coring
Detail Fuel and Hazardous Material Use

Detail fuel Fuel Type Number of Container Total Units Proposed Use
material use: containers Capacity Amount
Aviation fuel |fuel 10 55 550 Gallons Helicopter
Aviation fuel |hazardous 10 55 550 Gallons Aviation,
stored at
pump

Water Consumption

Daily amount (m3)

Proposed water retrieval

methods

Proposed water retrieval

location




Waste

Waste Management

Project Activity Type of Waste | Projected Amount Method of Additional
Generated Disposal treatment
procedures

Information is not available

Environmental Impacts:

Our sediment coring devices will remove a column of lake sediment of the following dimensions (0.5 m
long; 5 to 10 cm wide). We will collect 3 cores per sampling site. Estimated 10-20 sampling sites. Access to
sediment sampling sites will be by helicopter equipped with floats. Based on community input, we will limit
flying time to ~3 hours per day and only to areas indicated by community organizations.



Additional Information
SECTION A1: 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 B5: Stripping

SECTION B6: Underground Activity
SECTION B7: Waste Rock
SECTION B8: 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

Description of Existing Environment: Physical Environment
Description of Existing Environment: Biological Environment
Description of Existing Environment: Socio-economic Environment
Miscellaneous Project Information

Identification of Impacts and Proposed Mitigation Measures

Cumulative Effects



Impacts
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Identification of Environmental Impacts
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Project Location

2
S

List of Project Geometries

1 polyline

Hg project geometry




