14 November 2016

Mosha Cote

Research Liaison

Nunavut Research Institute

Box 1720, Iqaluit, NU X0A OHO
mosha.cote@arcticcollege.ca

RE: Scientific Research License # 03 010 16N-A
Dear Mr. Cote,

Please accept this application for renewal of scientific research license # 03 010 16N-A for the
year 2017. I have attached our Annual Summary Report for 2016 that details our research
activities and findings in English and Inuktitut.

Currently, there are no anticipated substantive changes to the project objectives, field locations
or research methods. However, parts of our summer 2016 fieldwork could not be completed and
have been postponed to subsequent field seasons. Our anticipated fieldwork plans for 2017 are as
follows:

1) March 2017: 2 personnel for 5 days to drill and instrument two ground temperature
monitoring boreholes in developed and undeveloped sections of the Hamlet of Rankin Inlet.
Procedures are as described in the original research proposal, but precise hole locations are being
discussed with hamlet staff and land lease holders after passing council approval.

2) June/July 2017: 3 personnel for 15 days for permafrost coring and installation of shallow
permafrost monitoring stations in the region of Rankin Inlet. Procedures and locations are as
described in the original research proposal.

3) September/October 2017: 2 personnel for 8 days for data collection and observation at
established sites.

Best Regards,

AL

Greg Oldenborger

Geological Survey of Canada

Natural Resources Canada

183-601 Booth St., Ottawa, ON K2C 1A3

greg.oldenborger(@canada.ca




Annual Summary for Nunavut Scientific Research License # 03 010 16N-A

Permafrost and ground ice are important features of the Nunavut landscape that can significantly
affect ground stability and land-based infrastructure. Knowledge of permafrost conditions is
required to understand the response of permafrost to climate warming or landscape change.
However, there is limited historical or contemporary permafrost data along the western coast of
Hudson Bay. In the summer of 2016, the Geological Survey of Canada and the Canada-Nunavut
Geoscience Office started a multi-year research study to provide geoscience data on permafrost
for the western coast of Hudson Bay and the greater Kivalliq region of Nunavut. Fieldwork
involved landscape observations, examination of surficial geological materials, installation of
two ground temperature monitoring stations, and site selection for establishment of additional
permafrost monitoring stations that represent a variety of conditions including developed and
undeveloped land, and different geological settings. Other work involved analysis of satellite
data and air photos for investigation of landscape change and remote mapping.

Field operations were based out of Rankin Inlet and conducted by truck, ATV and charter flight.
The first stage of work involved short trips on the land to sample the surficial geology and to
visit sites of landscape change identified by community members during previous engagement
exercises. Samples of different surficial geological materials were acquired and returned to the
GSC for analysis that will help in understanding permafrost conditions. Observations at sites of
landscape change were documented and compared with other sources of geoscience information
to better understand ground conditions and active permafrost processes shaping the land. In
particular, many observations by community members of ground ice or ground movement are
associated with glacial and marine sediments. In additions, many observations by community
members involved changing water levels and lakes. We determined that all water bodies in the
region exhibit significant inter-annual variations in surface area, but that small and large water
bodies appear to exhibit a decadal growth in surface area. Further work is pending.

The second stage of work involved the selection of locations for installation of permafrost
monitoring stations. Tentative locations for two deep ground temperature boreholes were
established with the help of staff from the hamlet of Rankin Inlet. These sites were chosen to
represent both developed and undeveloped land use scenarios. We plan to drill and instrument
these holes in March 2017 pending hamlet and lease-holder approval. The temperature data will
be made publically available and will record the thermal conditions of Rankin Inlet both now and
in the future. Five additional sites were chosen in the vicinity of Rankin Inlet to represent
different geological conditions for permafrost. These sites were described in terms of the geology
and landscape. One site was instrumented with ground temperature and water sensors and we
plan to instrument the remaining sites in the summer of 2017.

The third stage of work involved participation in a charter flight from Rankin Inlet to Ennadai
Lake organized by the Government of Nunavut Economic Development and Transportation for
outpost camp inspections. Ground surface observations were made from low-level flight along
the Kazan River from Baker Lake to Ennadai Lake and from Ennadai Lake to Rankin Inlet.
Observations were compared with satellite images for verification and training of satellite
mapping methods. At Ennadai Lake, surficial geology and permafrost were observed and a
ground temperature monitoring borehole was installed. This borehole will represent the vast



inland region of Nunavut that is lacking in ground temperature data. Data will be accessed in
2017 and the temperatures will be made publically available.

4 GJr DPYa™?/NE N YN 0aPL T bbrN®NL LA AN/ L#0301016N-A

PPL e P J M D% oo dt Lo oal Pdl/LY® AL LDy ¢ oa*lo oa2¢
DI A YNTY 4 DALY Lohre 4t L5 oal a<<®CPY LY o .bbr Lo
A>J e a®C Do® boAc o™ WIP/ DL NAndb®CY P>V ods HC

A>J*a®* Y Dcno® dt Lol b DSdd R cda™lo bbALNE NP S g% L L >
oAl xS oo. CAL®* ablLods N HJd,dM AL C At Lb“ cNCAT®

DL QHEFC JI®CPR D¢ P J*a®> % JIogb NNGINSC CLP d<doO Aa® arlo

Pl alg CYdod .CAbo dDY o 2016, oa®* Udcnr® d® balCl At L obaC-
0a2¢ o0a®*YUdcnr® dS NNGS AWAPLcD®I® PP D> ot C cL of

Act Nard*od®oNt oal® BPANS 5N A 5 ADJ* 3 D% JP o</ da
CP/dDob AL Lo A Yol pRe % 0o o0aP M. 0al Acno2¢ Acsbh®D®
oa*o Cd®*af Nds 5C,bbrardc NAdS 5C oal< b

0a®*YdcdnoNc ,Acd HDNe Sblo LS Prob ¢ cb< DSdoo Mdondbod®dob ,
At Lo Acword®CP/ LY NP NoNe hJ ¢ CDS AP J > a® »C Do
FdonondbDod®dob Pd<dOH ALY bon® DDA ac? ¢/ LDP< SboAc™ oo
AChH®DI® AR N N HC At LoNaldL® e D% oa*f ,dt Lodr 2P ydHNc
oal <4%b A< oa*dd M AcnyPod®IC AcH®IC bprardc NS HN¢C
b CPNCHILITC BBPANPNCE AL Loy dUdeb®I LI

>N ardC NAS BN 0a*ho™ A¢Y ¢ 2 S g*dl L 5 Ao%SH* %C Db opa* Udcbno®.

oal Acno®>¢ Achs od®D¢ by¥*cogs T dt Lo AcnoC oad PN de,
NNLcbde QL LONCHYPLOC NI ANe /2 c%® Acnod®C2¢ Nasnlht Pl
AP>< %Y L 5C oal bbANPNCS 5C H*o oal< DY Sbod L L5 >ES HN¢
0a*t o0a® NARAC A/ pc®IC abaA®CP/LYC oac*oc¢ CAbo
AcAsbNP I NP P ®CE No. BB NP NCS o K47 2N Do oal< b¥lo

Acny ndsbeP®DC JL L HDPN®N 50 ¢ Cb d o*oa®*Ydcnr® dC baCrl
b>AY DAl  NAS odS LC PIddO AbSNod®DC DPY HJ ADJ*a® Mt D¢ opaAc.
Cdard*o®>¢ Ac*™ ob 0a® NARDL oAl r®Y LY NNGDCPoNd AL L >
SboAC NN s L*C ¢ ™ o¢ AADZ LY o¢ oal®b bbrMNAoSTC

SBIALNCNY CDPYo® DPYC NS 0dG¢ C oa™C bondo*o® L L >
ADJ e a® % D% hos b Y LR gro oalb .ADI®Ie I ¢ CdYyD>ILIC
oac* o oab< /dd Dl RHTFE padPb Y /LN HJ AC*LC /ST of
ALt Lo Cnb< AbDYo® .bJC CP®,dMA¢ CdYDPLYC bac* ot Ach®D¢
AP CDS g ALMC ALSIS Do AL L HCAC . sbbpLcS od®DJc CLb dd
CLST® ALAC Qa® D%/ LY aghPr®Dc gusN [y s GJCL¢

dy MPSHe C* ¢ D¢ Shvo 0al,PYdoPdd TP AL LA X< ALAC
NSPYLYC Sdcot DPD0oC AP®LE e LY Hrlo.Nab®ondhs od®C D

CL® a.

Da ABC N aod®C2C AchH®I® gp A%y 5C Ag® K™ gb o< <®Chogd®I¢
IPJ*a* Mt Io® oal Tdond® N0t . A/ pP* Q™I Ao *a™C2¢
LSP*0¢ CPYo® oal DSdo*o bbr NP NC Lrye NZLYC NPCDcD>®DC



AbS®CP< 5C A%®baAys N ¢ HGL c® d¢ b oS T.Ddd Ao
oPdYcP®IC CLS TP NadD/L*LC At LOoNabDd Lt D¢ oaAc
AICCPoo AP LY 0 . <S @A/ LD2JC gb®DPLHC ALt LoHPAcnr ¢ No®
CLb do*d*L<s ob L ¢ 2017L c® D% shos HGL v d¢ Lt L 5> <dD%NC NIC
qQueav g L <C. ¢ b DSdoro bbr NS o ADA* abod®I® Aocl o¢ At Lo
NNGCPRE cdHON® o cAr*oWb* co® LeadtLoY 20t N No.CecL¢
HWJ ¢ AccdYod®IC gpdDCPYLYC SbolP o b ecao® Al L

4y 2P Dol oa*bondord A>PJ*a® M Dob .DJdd AT
aOLaA®PCDP/LYC DPbc®/ L ONP® 0a®*YUdcnod d¢ 4t L O oa*C
Sbondo*J ¢ .ACDPY S Ao had LY oal® Sbo® gb /b NP> L
>Nl D¢ AL L O ALMo? AL LOo<S @Al LD2JC NasPYs HNe Y
Cbddo AgS ADY o 2017-r.

Da AR *AS Go*lC hay Do C Acsh®I® Ac>oNe K C®Y L oNe becos
CAJ*LIHALQS T CP 4P CDPLY® 0a2¢ LRLY d¢ AR cdY¥cnpb de
AL L O A GYcnpb dC CrL®YLoNe bBbANS HNE . oa*UC D*C D> DL
>da®d od®DC NayD>oNe CL*W d¢ NAas H5C b*WC HC CLDP>a NS Re D
d*lJ ¢ CAb* SbLo¢ Dd%® CAJ LIHALS > CY a4t L 5 CAsbes

JHALLS T DS C/ Mot baecos 1¢.CdYy DY LY sbonr+ L sbba N ®eCD>P LN
B CPNCPZLINIC Q7 pcb®/LYo® bbrc NAY DC AL L O AY DN N C
orf CPNCDP LY d¢ 0a®*UdcDPP NS .CAba <HALS T D> CY, 0ab< br
It Lo dAPJ*a® ¥ D% PPL™® 0a CdY DALY LoG™ Mo ob /o™l

Fdony D 50 >%)®YL{¢ a<<®CPI/LINIC . DI >I%/LI¢
asNAPNPod®DC 4* X T° 0adA®al dA®P D®/L~Yo®® 0a2- T CALO
AChH® *MH4s LC ov e * oo sbbrarddNS oal® . sbarNP NCE

>AY Dardc NAs HNe 20177 At Lo ot o > o™ boNP o*LA ocL of

dDA* abct od®D%®,



