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AalCDC IGLoIe Project objectives

« oAWed 5Nt dde It oactic®LLlt ACNT « To putin place a long-term community-based environmental
AATEOPNNTE b P54 AL®LC boADo*Lo®. monitoring program of the George River water quality.
o AbJdPHNS vac'l bPrNPare Tt APKcd<c?, - To foster local capacity in biological sampling, data
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management and analysis and interactive mapping.

- To create interest for environmental sciences among youth
while addressing local environmental issues.
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Community Consultation i =y o Inuit Studies Presentation
Municipal Council ' The mayor and one student were involved
Landholding Corporation AdA4c" ool LA 2016 in an oral presentation about this whole
Culture Committee . experience at the 20" Biennial Inuit Studies
Youth Committee Science Land Camp 2016 Conference in St-Johns, Newfoundland.
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Rare Earth Elements
Mining Project
Strange Lake project
Quest Rare Minerals

Preliminary visit
Reconnaissance trip on
the river in partnership

with Nunavik Parks

Introduction meeting
Camp organization
Tool manipulation
Icebreaker activity

Slideshow Youth Conference

The research team was invited to do a local
public presentation the week following the camp

during the youth conference.
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ASLAS L9ENPRE AChP™ Ab<N
Three guides One assistant

CocL® bbPY NS
Five researchers

LP* Ao
Two elders

ASLAS ALRS
Three cooks

PCLDE™C AslOAC
Eight youth
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BPRNAAPPLIAC oD RN 142
02 D¢ boAc®lola? PBADIC

4P dC AN LIS Aodbic© DeddrridC
L'9°AT DANDNGC First sampling at stations 1-2 Second sampling at stations 4-5
Travelling Site description P e D5 Macro-invertebrate inventory
Camp set up Interview with elders Beach day Closure ceremony
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L1 L3 *L 5 L7
Day 1 Day 3 Day 5 Day 7

DTS 4
Day 4

P 6
Day 6

PS8
Day 8

DTS 2
Day 2
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_oo_%:"’JQI—*’ Ac®od0¢ 'L 3-4-5 . BDPPNPNC DPL* C NDArInE
APDLLINTE 4D¢ NS PaIAC AdA40 T Al 4ONKC BPFN N 1-2-3 Camp packing
ALD¢ boA** P e Lo First sampling at stations 3-4-5 Field measurements Travelling

boAS5adbicl® Ac"cdDC
Territory exploration
Map workshop and GPS treasure hunt
Water quality parameters workshop

Second sampling at
stations 1-2-3

Scientific initiation ceremony
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IMALIRUIIT: Science activities and training
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Map workshop and GPS treasure hunt Tim Anaviapik Soucie, Inuk researcher in water
The first activity was a treasure hunt using GPS to initiate and quality from Pond Inlet, Nunavut, was part of

consolidate the use of this tool for every student. GPS is a very ! N the camp team. His presence, teachings and

important tool to provide a precise location based on satellite APPLIGNTY Ace dNPe valuable insights were especially inspiring for

positioning in any experimentation. Pdo®l ', AT 4L <N the youth and all participants. It also allowed
GPS workshop with Lise, Emilie the researchers to gain great cultural insights.

and Justine

oal® o DPIie™

bDPPNTdoNS AL%o boA* P L >Lo® J<_, dreAc
AscCPLeDAS abPI TP ede. bDPIPNC ADIINC
AJLIDA *bDPHP_ﬁ‘ 4I'CPo*dC o DPICDAe ALDC
boAS PG54 LA POANPLAY o ca’o®l, bLMAY
‘b.o_A‘bo-"”L pH, PNo®L, bPLc™L, ALDC ALsde
do"SADI"IAC b oA 5o ™.

Field measurements
In order to assess the water quality of a river, many physical and

a PPIPNTE 4o

il 5 ASie et J4bS chemical parameters have to be measured. Manual kits and o oD PIN?
PPV Ao e T electronic probe were used to measure water quality parameters Ac®cdNPLAc™ Nt
Manual measurement of turbidity such as temperature, pH, hardness, turbidity, and dissolved oxygen Probe measurements with Tim
with Morgan concentration.

BbDPNINeC odPo™ JATPAP S SDob* Do bDPNe® boA e o

ATl b rPobbCIAGC JATPLPSC Db Mo 4% do d e PETUC 4CeDet, 4L
Act e dNPINGHCaTANS AarldPreT, boA DG M o ¢, AL® dO® boAPPITHALALE BDPPNDATIDC,
Cclos bDPPNADDINSDANS b d54¢ AT YATPAPAS SDob¥*MIAC o 5o°CDed¢ DJ4 Ephemeroptera-
d%Lo. dADPaPNLAYATS ALSTDUS Asce Jor U (PANCSL dAPAS ASPSCAC mayflies), Plecoptera (DSONT 50
Ac®Mc bDPNI NN NoCrJAtd P CAGC. JAPAC stoneflies) 4L Trichoptera (I>") NM5re caddisflies), CdyDLrANe
LANPRC Ac®edNs AcD™e'd ALST® Diptera (PONPSMC LADYVE, POad 5) ASAAS PO >4 (PLLoS
o4 PN LM S CPJAdPIAANT . BDPNPINPATIDC ACN>La® “boA®M P45,

Sample Collection Macro-invertebrate Inventory

Several scientific activities and workshops were organized Macro-invertebrates live in brooks and rivers under rocks, and, depending on the
during the week and five sampling stations were species we find, it tells us the health of the water stream. The dominant macro-
established on the George River. In order to separate invertebrates we identified were Ephemeroptera (e.g., mayflies), Plecoptera (e.g.,
dissolved and suspended fractions, some samples were stoneflies) and Trichoptera (e.g., caddisflies), along with Diptera (e.g., blackflies,
filtered. Guides and students participated in the water mosquitoes). The first three groups/orders are good indicators of a pristine
collection and filtration. environment.

ACDePde AbPINe . . .
AdA4Ge T oDRNPLA*LPNT DN DS, DN NS Aod s AL
AFAA®YP NS Ao Pobi'ac (D DI A2JPDTNCPNLAYYT dTAARIYA NS AN C.

Integration Activities
Scientific initiation ceremony, discussions with elders and group activities were organized in
order to strengthen the group cohesion.

AAPLECCDBCor™de DBbNPLD NS AoINC LANPRS AMAANS Ac"edNS AcSSDNIM*edC AbcCPrdTe,

CLl*a s P LDIeS DPPLeDIIND Lo, CLEIA AbePJN© AcDPEBCANS AP PdlNS boAS TP,

A DI a PP odC AoAS bDRLIPIB oS b P d5Ye L9 P ao*lo, Ac"cNnd ar®bCede,
d®bscdo® Cd ardds ALDC 4PPo S, ADBNDAN5 AoAS bDPNPNcLla® AONJ%adNC d'Ls bDrINGS
bPPLIPI B et AdAGe T 5. d“cd®aPlNE AtTePeANE.

Interviews and discussions with the elders and guides took place several times The students rapidly learned the manipulations, were

to encourage intergenerational knowledge transfer. These activities allowed for generally engaged and remembered well the protocols. At
documenting Inuit knowledge related to the George River and observations of the end of the camp, they could do the set-up, conduct all the
hydrological changes, thus linking Inuit knowledge and science. tests and record the data all by themselves.
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IMALIRUIIT: Water Quality Results

ool aDePIic™

aDPIPAC 4ICPodC Ac"cdNof oD PIPNE Aot
ALDS SboA®*PAG545L*C boADMbA®JLL>LC 4L
BORIND 9 AILIDM® SbDPSPATE 4ITANC. ool

a DG LPASCDHCo I Ao bDPY AE bDRIN® S
2APDC b oA nolo®.

Field measurements

Manual kits were used by the students to measure physical and
chemical water quality parameters and the results were combined with
those obtained with an electronic probe. Field measurements were
made twice at each sampling station and results are showing the mean
value.

pH

a DI pHUoGICT ACh'o®l bDFINDI ad>® ALSL

Pia L®¢ (APILNIC «L=NIC), D alLl®Lc (bAa*™NIN)

DEC 5% NCBPLYE (ALTND® S5LNSCHLLNIC). pH-
JoGSCre AChSe®l aDPICDA® o 5o PJNbS? NS Or¢
141% 7 N<E>*PIN“ 5. pHUeGCTE AChSe®L dtT

ALST dAPSRCe54%MA%>* 4d°e*Lé oo 6 4L 8.5.
boADr Aol pHJG M AChio®l ALT bDRNCO6
7.05%J%65d%, 4P (d a5l pH-JoG Mt AChSe®L
dP AT (bad®) 6.60%%cd% 2015%JN°5J.

pH

Measuring pH allows to determine if the water sample is acid (like
alemon), basic (like bleach) or neutral (like distilled water). pH is
measured on a scale of 0 to 14; 7 is the neutral value. The pH of a river
water is usually stable and stands between 6 and 8.5. The mean pH
of our water samples was 7.05. To compare, the mean pH value of the
Koroc River (Nunavik) was 6.60 in 2015.

NMt 1 SboA*Pd%adC o PlC

cPCH e bDPYIE® ACDNPD® o DEPICDe>IC nitrogen
(N)-Jo-9°CI® 4L phosphorus (P)-Jo-GCI® ACbSo-*L
boA“54eb L3, PP T, NTEIC b oA P45 ) CboPdd®
Aot APNINGS ALSILSCDEsC. NS
boA P Cbie L > 5APa DI b DPHI® b I 5Lq¢
d®o, d®L APSADSA®LE bPDoMC nitrogen (N)Jo-G5Cr®
ACbio>L 4'L> phosphorus (P)-Jo-G°CI* ACbe*L ALDC
0.120 milligrams-C’b%o-d® ACPPT 1 <CI (mg/L) 4L
0.0100 mg/L 4CDPST 1 <CT.

Nutrients

The nutrient analyses include the measurement of nitrogen (N) and
phosphorus (P) concentrations. In the South, nutrient overload is often
caused by fertilizer release in water. Nutrient levels in the George River
are expected to be low, because agricultural areas do not surround the
river. The mean concentrations of N and P in our water samples were
respectively 0.120 milligrams per liter (mg/L) and 0.0100 mg/L.

d4<N*Lo

o ca’er®l

Parameter Temperature

G'Lf._u-qd'%la

o cafoe® AERLPIIDC QPRCIC DT 5dC DU odd o,
AaldPricS, CPot 4G5 AdPde o LN 5. o DEPISCHI™
aDPINIS o caoc® bDPPNCPIct ALSe 16 (°C)
PP e idt, AP e ¢ (4 aPC o ca’e*MeC
ALDC deo dPTNAT (oaAb) 11 PP cd% PCN'An
2010*J N 5.

Temperature

Temperature is a variable parameter, changing between day and night,
along weeks, months and seasons. It is measured with a thermometer.
The mean temperature of our water samples was 16 degrees Celsius
(°C). To compare, the mean temperature of the surface water of the
Koroc River (Nunavik) was 11°C in September 2010.

BDRSTAT bD PG

ATC SbDRLGNEdAGE ©dCAGE AP NCDYP NS AcCabDdot
BDPN ALS (ACNea P d™C baCl dLs Ac®odASEd®L

L") d%) Sbo"5ANT NIHIC SboA® P 45adChSL>LC, APDoC
ARTS S oA P )SCh L NIE1S, 4Ll PPASNL ChSLLC
b PNICDo G,

Laboratory analyses

Water samples were collected and sent to accredited laboratories
(Environment Canada and the University of Montreal) for nutrient,
chlorophyll and trace metal analyses.

AP Ad® b oA®Pd5adCet NIEIC

PPo T ALY 0P DCPNDA, AP AL®
boA® P ) Ct NILIC

APIGA® 405, AP AN

oA YA )b A PAID® N1 phytoplankton-JoG°CT®
micro-algae-Jo-G°CM 5 AL®™ ACHEPAIATLE, AL® SbDPLICH
AP Do ALT® boA® P40 ) Cbio'd™ N1 0.32
micrograms 1-=CCLS. 4R a**a¢ C(dNDINLTbie ™
dPidd® (oad®) AL%Lo.

Chlorophyll

Essential to capture the energy of the sun, chlorophyll is a pigment
found in plants and algae. Chlorophyll concentration can be related

to the abundance of phytoplankton and micro-algae living in water.
The mean concentration of chlorophyll in our water samples was 0.32
micrograms per liter. No comparison value is available for chlorophyll in
the Koroc River (Nunavik).

ALDC do"NadNNChiac™L
Dissolved oxygen

PNcrLlo®L
Hardness

Dofe e oc ) mg/L-NJ¢© mg/L-NJ< CaCo,
Units mg/L mg/L CaCO,
bDrN'AY 1 /Station 1 17.8 6.75 10.10 4.58
bDPNTAL 2 [Station 2 13.2 7.06 11.51 3.07
17.7 7.16 10.06 4.49
16.0 7.11 10.40 4.17
‘bDrN'AL 5 /Station5 16.1 7.18 10.80 4.11




’NcerPlo™l

ALDS PNerPlo®l bDREDA®ID® b oADChie>LNIC Cadics,
DobPda It dtls SDobiPdadrt, DLLNbPdado .
AL® B> NPIAD® AscCbi® 4> 0 4L 30
milligrams 1cCCLS (mg/L) Cabie® 4L PNcrPLI® AL®
As5cCbd® 160 milligrams 1=CCLE D*LC5IME CabTe.
ALDC PNerLla® bDPSCN*e 4.08 mg/L-*J*c°d™ calcium
carbonate-c-9°CI* AC%%o-*L (mg CaCO, /L). PIPIC
AR50, b oA 540 L r’ﬂcHLo-“"f“C dPidde dLo
(0a&'T) 14 mg CaCo, /L-d%cd€ q5GJ%Le 2014T.

Hardness

The water hardness is defined by its concentration in mineral salts,
calcium and magnesium mainly. A very soft water contains between 0
and 30 milligrams per liter (mg/L) of mineral salts and very hard water
contains over 160 mg/L of mineral salts. The mean value of hardness in
our water samples was 4.08 mg/L of calcium carbonate (mg CaCO,/L).
To compare, the mean value of hardness for the Koroc River (Nunavik)
was 14 mg CaCO,/Lin 2014.

AdaL

AlDIeGCDO® AL® bPAOID O™, AShebCPdP=a * M,
Ac®L ALDS bPAOPA™ Ac®L> AFD®, bPIDe ¢

AR PP LA DJad®, SbDPLYDIN®LIC AlSe>LC 1 Jackson
Turbidity Unit (JTU)-T¢P*Lo-¢ NPDPNJ* D™ 50 JTU.

AR PPl d¢ Pa®ll P4 <edo®lot PeobiCla<s.
bPd o®L bDPNSCC ALDC NPPN*c5d% 8 JTU-IC. dPiddr
(0aA®) AL® bP4sb"N5J 0.2 JTUTE 2014-T bDPSNCDAo.

Turbidity

Turbidity is a measure of the water cloudiness, of how suspended
matter in the water allows the light to pass through it. Some waters are
completely clear while others are full of particles and therefore cloudy.
Natural turbidity levels can vary greatly, from less than 1 Jackson
Turbidity Unit (JTU) to 50 JTU. Variations are mainly due to the erosion
of the river’s shoreline and heavy rainfall. The mean turbidity value of
our water samples was 8 JTU. To compare, the mean turbidity value for
the Koroc River (Nunavik) was 0.2 JTU in 2014.

CdHD*beCI° PPA°N4¢

CdYDbCIC PPAN4AS Acbic™dC o PPIPNDYCe 155€
A6 545D P NGl DLSe, 11 PPASN4C L LSpt
At da It PLIONEY, o DYICAGS boAHALYNC A5 a ™ o
PLANL o PPN PINDT IS AdA4c Tt DPP " NPIN>La?®.
Strange Lake-T D5G0doT AarlCPALo® ALTCDA

AP 545 Do PNl DLG oS, €tdd Ac™C

a DEPICPIdeE PO DD SNC

Trace Metals

Trace metal analysis included the measurement of 15 Rare Earth
Elements (REE), 11 metals and 2 radioactive elements. Measured
concentrations for each element will be available in the detailed
scientific report.

As the Strange Lake mining project will be extracting REE, those
elements must be measured in priority.

AP e AI®

ALDS

do"hADI e d® ACH
a DI Pl ALTIAC
4eN™o.

Feds

ALSTIAC

Feda

Ao NadNSNChie L

ACb“cnlde® dMde80¢ PLYoS ALSIISS,

| 4o 8ADI " IAS ACh e nldet
oA Ao hADI @)™ dd e LI TrC 11d¢

atLrds® PP o8 At oS boA DL

4o 8ADY* I ALT bPAYG N A ¢ 10.57
. QORI ALTFIAS

doS8ADIa D™ ALDC

b¥o dP AT (oa d\b) 8.62 [=dSt 1CM 2015%JN° .

Dissolved Oxygen
As oxygen is an essential gas for most living organisms, the
measurement of dissolved oxygen is a crucial parameter. A
concentration of oxygen between 7 and 11 milligrams per liter (mg/L)
is ideal for most fish species. The mean dissolved oxygen concentration
in our water samples was 10.57 mg/L. To compare, the mean
concentration of dissolved oxygen in the surface water of the Koroc
River (Nunavik) was 8.62 mg/L in 2015.

lfac® bDPLAC dPb54% D¢
- AR T 54D PAT LS
o AARJNC
PP ChIC
AdLDNIDC
NS

54% €

Pl DLretec?
CADIDC QU0

AXCDA®IC NS o€ ADYINLE DONTSIE

AdLcPPNeC, don d€

AdLcDPPNeS,

0atd<S, NI4T Db PN b (D4 .

Pl DESAC

L6 T Sbbry Do dc,

IPPLE 54 b 54 C ACaIINMIA e ade® e 4CNJC,

- ALDC boADe Lot BDFIN NGt

LeLSCob®MIe Cbdd.

- Alde® PPN D®, IPPLAAPNe® D d P o® o i(To
bo's A'da oot DLILC.

- 4"

54% €

P S{Ar DLy

PITTCe 5%, ALSTC 5PNe,

ADLLLI® bDRYICPLC d9pTb° 545 D¢ Piedr

PLGICHILAE bo AN ATh™,

APIALS AbLA .

UT-Le,

Alear®
IPPDIINPAILT ADPH o

IAPAS SDo b )C,

Aarl Do P**ila“cnd%
€ TR S Do Pl

DLu® DPDSCOM ALT. DOIPNILDBCndeS sacclo

a PP PLoC

4rll* e ALt

bbb PN Do

What do we know about Rare Earth Elements (REE)?
REE make good permanent magnets and are used in many high-
tech products such as solar panels, wind turbines, electric vehicles,
mobile phones and computers.
- REE were recently discovered, thus, we have a poor understanding

of their potential environmental risks.

- There is no water quality criteria for these elements.

- Many research projects are currently underway, trying to understand
their mobility in ecosystems and their toxicity for living organisms.

- REE are mostly attached to soils, consequently their mobility is
restricted in water. It would be interesting to make analysis of REE in
sediments, macro-invertebrates, plants and fish.

Thus, the IMALIRUJIIT project is essential to create knowledge on

the behaviour of REE in Northern aquatic ecosystems. Measured

concentrations must be compared to regional measurements made in

similar water bodies.

§ q . S(CSb - SCSb |
TAu:b‘i::Ii: UeY SN "html\lgiterl:.bJec;:i € Phosle::sruljo‘:':: € :afarLeLt:r
Y Chlorophyll 9 P
JTU bPd%c*Lo® bLJIN® n [=dqt 1«Cr Medqt 1<Cr D o¥o*rc
JTU Hg mg/L/L mg/L Units
13 0.45 0.145 0.0144 bDNTAY 1 /Station 1
8 0.19 0.084 0.0048 bDPNTAL 2 /Station 2
10 0.38 0.117 0.0162
6 0.25 0.122 0.0080
6 0.31 0.131 0.0066 ‘bD®*N'AL 5 /Station5
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IMALIRUIIT: Conclusions

BHORPAPLPAC LAY S ALDC boA® Ao lo®

b 454 d2LC BbDPYCDINACSTNIC boA™54IT?
ACbie>L neutral pH-JoG°Cre, Sb>cJdSILLE AL®L,

'L NTIC SboA®SPQ5ad Ch LS dtLs o 54ANT
PPASNLSCibSe®L. bDRSDNAGS Aol IPPa NCOIN S
AIAaDEIC BDFYAC IV NPIN o,

2016l AdA4c"T* ool L9%c™ bIr’ddAoDoq'ChO™
PO llbPle Alcnart AardCPolo D% INSC UL
PN LN, Ao, ActodNos b4 IATDE,

Ac Do AdA40NIC aDPIoot AcDPAIot Aol of
oactTDo® Aodbios AcDTNSME bDPYNC ASutlnedC
ADNTE ABPDol. PO el AATHDIAC® AP d™

2a BN ® LN "%, atle® DTN AbPINaS,
DAPNIFENALE PdAGe TS Aard®c™ AP o° AbPJNot 4L
DN o® P2YCa®JIAC ALSPPIc®LAS AbdPe e
DdoL:

o QPPN Cd¥adPT® AdA4Ge "Il Abd D0
oacDoos;
o AXPLEPAeDT 5N oactThE bDrY N,

+ A%l PlNPo™ oac' Do DLDo™Lo®
bLMyDo*los I<NToC.

Preliminary results highlight the high water quality of the George
River including neutral pH, very soft water, and low nutrient and metal
levels. Complete data analysis and interpretation will be provided in a
detailed scientific report.

The 2016 Science Land Camp was a very successful first edition of the
IMALIRUIIT project from the perspective of researchers, guides, elders,
students and Kangiqsualujjuamiut.

Participating in scientific measurements with committed local adults
and elders as well as researchers had an important positive impact on
the youth. First observations showed that being on the land, camping
together, doing hands-on activities, mixing scientific work with other
activities and sharing between generations and cultures contributed
to:

- Adifferent perception of science for the youth and local participants;

+ A better link between the community and researchers;

+ A greater local capacity in the protection and monitoring of its
environment.

DA% P NCPLI® 20171 Aarl 5N d°0*LC boAc Lo lo® 475N oleS ADYINGS:
DALl bDPSPN® 'L 0o ®®JdAMt 4IS5NC,

Plan for 2017: working at watershed scale using innovative tools: remote sensing and interactive mapping.
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AP NPANS od TPAaDddC LA 1 AcDdAoclot:
Nt daADA® 7, LP* Aod%b® Mda AcSA daat Lo o
T dad®, LSNPS Do LGPP, de* o4 1dbs, 4 A,
QLo bA4 daab, ALRS 5AN To AP PACS, Mda dadt
ALl <ed™ A, AsAIMt AslOAS & 1db, Codh
Pol, €5C JACHD®, PedS d%adAab, P4S dFadAa®,
A= daa®, 14b" daab Lo P>C daat.

Very special thanks to the Northern Village of Kangiqsualujjuaq,
particularly to Hilda Snowball for her trust and involvement, the Youth
Committee, the Landholding Corporation, the Recreation Committee,
Makivik Corporation, Kativik Regional Government, OHMi Nunavik,
Labex DRIIHM, the Centre d'études nordiques and ArcticNet for their
financial support, to Parks Nunavik for their logistical support and

for welcoming us in their space. Very warmful thanks also to all camp
participants: Tim Anaviapik Soucie, the two elders Mary Elisabeth
Annanack and Minnie Mae Annanack, the guides Paulosee Jararuse,
Alex Noah Morgan, Joe Etok, and Joshua Annanack, the cooks Louisa
Minnie Etok with Qipita, Mary Annanack and Julianne Imbeault, and
especially the youth Lise Morgan, Vanessa Snowball, Vanita Weetaltuk,
Clara Unatweenuk, Sarah Unatweenuk, Eli Annanack, Morgan
Annanack and Rupert Annanack. We really enjoyed this journey with
you and we hope it will continue!
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