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MARY RIVER PROJECT
Terrestrial Environment | 2020 Annual Monitoring Report :3

SUMMARY

The Mary River Project is an iron ore mine located in the Qikigtaaluk Region on North Baffin Island,
Nunavut. The Project involves the construction, operation, closure, and reclamation of a 22.2 million tonr
per annum (mtpa) open pit mine that will opefat 21 years. The highade iron ore is suitable for
international shipment after crushing and screening with no chemical processing facilities. Construction
the Project and associated facilities started in 2013, and mining began in September 2014.

The Project is currently in the Early Revenue Rtassastingf a mining rate of up to 4n&pa at Deposit
No. 1.Temporary approval for a production increase to haul via the Tote Road andspépftoth Milne
Port was approved in September 2&i@extended to cover 20ZMinister of Intergovernmental and
Northern Affairs and Internal Trade 20X8%0 approvedbut not constructets a railway system that will
transport 18.@ntpa of the ore from th®lineto a proposedltseason deepater port at Steensby Inlet
where the ore will be loaded into ore carriers for overseas shipment through Foxe Basin.

In 20206.0mt of iron ore was hauled from t@eto the Milne Port stockpile, and gbof iron ore was
shipped out oMilne Port. Construction in 2020@as limiteda new stockpile pad and water management
infrastructure erecreatedat km 106a new access road and water collection ditchowikrat the 560
HillsideRoad, and a laydown was expanded at the km 110 communicatioAttineeznd of 2020, the
total project footprint wasb6ha

The Nunavut Impact Review Board Project Certificate No. 005 includes numerous conditions that requir
Baffinland Iron Mines Corporation (Baffinland) to conduct effects monitoring for the terrestrial environment.
Work performed for the terrestrial environtaé monitoring program is guided by the Terrestrial
Environment Mitigation andllonitoring Plar(Baffinland Iron Mines Corporation 2Q16)s overseen by

the Terrestrial Environment Working Group (TEWGgludingmembers from Baffinland, the Qikigtani

Inuit Association (QIA), the Goveremt of Nunavut, Environment and Climate Change Canada and the
Mittimatalik Hunters and Trappers Organizalitve terrestrial environment monitoring program began in
2012andcontinued through 20 with adaptations to the prograrbased omesults andhput from the

TEWG. This report summarizes the data collection and monitoring activities conduc®dan thé

Project, including the following survey programs (summaries provided in Table 0):

1 weathemonitoring 1 snow track surveys;

1 noise monitoring study; 1 snowbank height monitoring;

1 helicopter flight height analysis; 1 Height of Land caribou surveys;

i passivelustfall monitoring; 1 hunter and visitor log summaries;

i dustfall extent imagery analysis; i active migratory bintestsurveys;

1 vegetation and soil base metals 1 cliff-nesting raptor occupancy and
monitoring; productivity surveyand

i exotic invasive vegetation monitoring; 1 wildlife interactions and mortalities.

i1 vegetatiorigreen upanalysis;
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Weather conditions in 2020 wetemmarized andompared to average conditions from previous years.
Malfunctions inemperatureprecipitation and wind monitoring equipment made comparisons for these
conditions difficult in 2020.

Baffinlandinitiateda noise monitoring study 2020 to characterize thject's noise environnteiline
noisemonitoring stationseve established at varying distances (Near, Far, and Reference) to each Project ar
(Mine Site, Tote Road, and Milne Rovi)h Autonomous Recording Units set up at each statiecotal

the noise environmenthe noise environmedifferedbetween Project areas, including typical and peak
sound pressure levels, variability in sound pressure levels, and impulsive soulisl expetsed he

Project generates noise loud enough to elicit wildlife response (i.e., a@B#e cidseto the PDA.
However over 90% of the noise recordings at 1.5 km from the PDA were below this threshold, and
anthropogenic noise events were detected less than 3% of the time at 1.5 km from the PDA.

The mean daily total vehicle transits (haul and othttg dote Road in 2020 was 271.7 vehicle transits per
day.The mean number of ore haul transits per day on the Tote Road, from January 1 through December :
2020, was 243.3, slightly below the FEIS addgmeatictions Other traffic had an annual mear2®#4

vehicle transits per day.

Helicopter flight height analysisnitorspotential disturbance to birds and other wildlife within the Project
area and designated Snow Goose moulting area (July and August only). The 2020 analysis incorpor
additional deil requested by the TEWG in 2020 meetings regarding flight durations and pilot rationales. Ir
2020, after inading pilot rationale, helicopter flight height compliance inside the Snow Goose area during
the moulting period was 89%, and overall compliaraé months was 96%. The most common pilot
rationales (i.gsituationsequiring lowevel flying) reported for lelvel flights were slinging, diifs, and

pick-ups. Overall compliance was highest in 2020 compared to previous years

The dustfall mnitoring program used a total of 39 passive dustfall collectors in 2020 to measure dus
deposition related to Project activities, following the same methodology and analysis as in previous ye
Twentysix of these collectors are changed out monthlg, tlvbirest are changed out dutirgsummer

months due to their remote locati®he passive dustfall monitoring program results indicated that dustfall
at all sites, the Mine, Milne Port and the Tote Road linking the two, have remained constant sinc
approximately 2018. However, dustfall does regularly exceed predicted thretshatdsliine Port and

along the Tote RoaDustfall extent on the landscape was also examined using satellite imagery analysis. Tl
analysis was done to vetiiyit land usex' repors of finding visible dust beyond what was predicted in
baseline dust isopleth modellifige imagery analysis indicates thsifall extents generally increased from
2014 to 2019 at the Mine Site and Milne Porviaidydecreased in 2020. Adpthe Tote Road, dustfall
extents tended to follow the roadth some years (e.g., 2015, 2019, and 2020) being more extensive thar
others. Dustfall magnitude was high near Milne Port, the Mine Site, and Tote Road infrastructure and gener.
low in the strounding area.

Oneof the leading environmental concerns related to Project activities in 2020 was fugitive dust emissior
Baffinland uses numerous-sitede dust suppression measures to reduce these emissions, including water an
calcium chloride on rds, continued use of shrouds and coverings on ore crushers, and improved method:
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of transferring ore onto stockpiles. DustStop was applied to the entirety of the Tote Road in summer 202
Another new dust suppressant, DusTreat, was applied as a &iatdclgiles in Milne Port in November
2020. DusTreat is a oxic, watebased, and loAgsting suppressant that acts as a sealant on the stockpiles
to prevent dust.

Vegetation monitoring in 2020 included vegetation and soils base metals morotarimy,asive plant
monitoring, and vegetation gregnanalysisSoitmetal concentrations and licieatal concentrations at

the Project raifly indicated no significant increases compared with Baseline values. Some discrete increa:
in metal concentrations have been identified, but vedreegither below or within an acceptable range.
Presently, saihetal and lichemetal concentratiomgpresent a low risk to environmental and human health
and safety; the predefined response is to continue monitoring these conditions and further docume
contaminants of potential conc€@oPC3% Exotic invasive plant monitoring in 2020 targeted a stegle si
where domestic tomato plants wgn@aaing in 2019. No tomato plants were observed during two separate
visits in 2020.

Satellite imagery analysis usdgrmalized Difference Vegetation Index was introduced in 2020 in response
to a request by the TEWG Yerify that vegetationonitoring fieldworloccurred duringhe peak growing

season. Peak growing season was identified as the first week of July to the first week of Septemt
encompassirgl pasvegetation monitoring fieldwork.

Snow track surveysmgeonducted to assess wildlife response to the Tote Road, particularly caribou respons
Five surveys wereroplged in 2020: three in spring (March 17, April 27, May 17) and two in winter (October
13 and 22)As in previous surveyspst tracks observedere from Arctic foxes and Arctic hasd @

caribou tracks were observ&pgproximately half of the tracks detestede from animals crossing, a third
travelledalong, and 15%0ssiblydeflecedfrom the Tote Road.

Snowbanlkeight monitoring was conducted to assess compliance with the operational 1 m height threshol
which facilitates wildlife crossings and improves visibility for drivers to avoid wildlife c8hiswinank

height surveyssually areonducted once peramth during winter but were increased to twice per month in
2020 in response to caribou sightings along the Tote Road in January. In response to a TEWG reque
measurement locations were randomized ini2§2@d ofising repeated km markers for measmtsn

Overall compliance was very high at,9%8ber than all previous years except 2019.

Height of Land surveys were conducted to assess caribou presence, distribution, anddreteaaiogr
Project activities during the calving sed#gight of Lad surveys were completed between June 4 and June
9, 2020. Twenty stations were visited twice, three were visited once, and one was visited thedstdiimes. T
observation time was 18.3 hours, with an average observation time of 23.9 minutes Ner chaitiao.

were observed during surveyansistent with all previous surveys after 2013 and consistent with the low
regional caribou population.

Active Migratory Bird Nest Surveys were compbettieany land disturbance at the Project during the
nesing season: May 31 to August 5, 2020. Suweyisted ofurveyors using a rope drag methodology
(provided by @nadian Wildlife Servjde detect any nesting bitmforeclearingA total of 13 surveys were
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completed coverinbl 2 ha of land. One SnoBunting nest was found, and construction was subsequently
postponed in the area until the chicks had fledged.

Arctic Raptors Inc. completed ehisting raptor surveys through a collaborative program with the University
of Alberta ongoing since 20IMhree aerial raptor surveys were conducted in 2020 in late Jing;, rardi
mid-AugustA total of175 nesting sites were visited; 42 Peregrine Falcon nests, 4&ggeddgHawk nests,

and 86 empty nesting sites were observed. Six new nesting dioesieiar2020. Raptors appeared to be

at a higher point in their population cycle timathe past four years, likely supported by an increased
abundance of lemmingSccupancy was stable for both species, and productivity had increased in 202(
compared tprevious yearslo evidencevas foundo suggest that Peregrine Falcon and Regglked Hawk
demographyvas affected by distance to disturbaSwene areas have consistently high nest survival while
othershave consistently low nest survivaitlated to thMine's preselec

In 2020, three nofatal wildlife interactions and W8dlife mortality incidentsere reportedall of which

were individual lossddine of the mortalities in 2020 involvedtisr Faxes, seven of which were due to
collisions with vehicles, and the other two remain unknown. Rberrobrtalities in 20 involvedbirds

two of which weré&rom collisions with vehicles, one of which was bycatch during gill netting, andaone was
bycatchduring small mammal trappivghenever possible, mitigations are implemented to reduce the risk
of wildlife injury or mortality.
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Table 0. Terrestrial Environment | Summary of 2020 Baseline Investigations and Monitoring and Resear8htivities at the Mary River Project.
Survey Reason for Work Completed, Effects Observed,Required Mitigation Comparison to Impact Predictiong

rvey? and Recommendations forFuture Work P P
Weather monitoring Supports all other Weather conditions were recorded hourly at meteorologic N/A

terrestrial stations athe Mine Sitand Milne Port, whictecorded

environment weather data since 2005 and 2006, respectively. Weathe

monitoring areused to support other monitoring progranitigations

programs are not necessary. Meteorological stations will continue t

collect weather data in 2021.

Noise monitoing Addresses Project

Condition 14b

A noise monitoring study was initiated in 2020. Nine
Autonomous Recording Units were deployed at various
distancefrom Project areas to examine Prejetated noise
and potential effects on wildlifes predictedProjectrelated
noise was loud enoughdiicit a wildlife responsearthe
PDA butwasustally not loud enough to cause wildlife
response beyond k& from the Project. Further noise
mitigations are not necessaryrther monitoring is likely to
occur.

Helicopter flight
height

Addresses Project
Conditions 59, 71
and 72

Except for operational purposes, and subject to pilot
discretion regarding aircraft and human safety, pilots mu
maintain a cruising altitude of at leasn®8Qiring pointo-
point traveln areas likely to have migratory birds, and 1
vertical and 1,500 horizontal distance from observed
concentrations of migratory birds (e.g., Show Goose ares
Flight corridors are also used to avoid areas of significan
wildlife importance.

In 2020 compliancevith height requirementsthin the Snow
Goose area during the moulting seasonddulgust) was
9%, and compliance outside the Snow Goose area and
areas in all months of analysis (M8gptember) was 96%.
2020 was the fourth yeaattfilight height data were cross
referenced wittailypilot logs to justifjow-level flights. Low
level flights with reasonable explanations were considere
compliantRational explanations indéd: weather, slinging,
surveys, drop off/pick up samplirgd shordistancdlights

The operational threshold for Projegtated noise is
40dBA 1.5km from the facility fencémbient noise
was typically belov@dBA at 1.5m from all Project
areas and below dBA at 3km from all Project
areas. Projectlated noise was typically not audib
at 3km from the Project.

It was expected that some Snow Geese would b
displaced by Projetlated activities but would
relocate to nearby, lelisturbed areas. As only a
small portion of the Snow Goose area is subject
helicopter flyovers and is mainly outsid& tme of
Influence(ZOl), effects wuldlikely be limited.
Overall, local disturbance relative toRB& and
Local Study Area (LSA&xtentwas expected to caus
some sensory disturbance but be a not significar
adverse effect. Direct mortality due to aircraft wa
deemed unlikely and thus expected to have a no
significant adverse effect.

2Project Conditions and Project Commitments as per: NIRB Project Certificate (Non@®bt Impact Review Board 2014)

2Mary River Proje¢linal environmental impact statement: volufetérrestrial environme(Baffinland Iron Mines Corporation 20a8)iMary River Project early
revenue phase addendum to final environmental impact statement: ¥oltenestrial environme(Baffinland Iron Mines Corporation 2013a)
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Table 0. Terrestrial Environment | Summary of 2020 Baseline Investigations and Monitoring and Resear8htivities at the Mary River Project.

Survey Reason for
urvey?

Work Completed, Effects Observed,Required Mitigation
and Recommendations forFuture Work

Comparison to Impact Prediction$

Helicopter flight height analysis incorporating pilot ratione
will continue annually.

Compliance with minimum helicopter flight hisigh
was high in 2020 when considering the pilots
rationale for lowevel flying and flight hours within
the Snow Goose area during moulting season
decreased in 2020. Flights over the Snow Goose
werelimited to its southeastern edge so that any
sensorgisturbance would be minimal relative to t
entire Snow Goose area, consistentRuitl
Environmental Impact StatemeRE(S) predictions.
However, it has not been possible to directly mor
the potential effects of leMevel flying on Snow
Geese oother migratory birds.

No direct mortality due to aircraft has been
documented, which is consistent with impact
predictions.

Tote Road traffic Correlate to

monitoring wildlife
disturbance and
dust generation

Annual summary of continual traffic monitorig.directly
observed unexpected effects. Traffic volume monitoring \
continueregularly

The mean daily total vehicle transits (haul and ot
on the Tote Road in 2020 was 271.7 vehicle tran
per dayThe mean number of ore haul transits pel
day on the Tote Road, from January 1 through
December 31, 2020, was 243.3, slightly below th
FEIS addendum predictions. Other traffic had an
annual mean of 28.4 vehicle transits per day.

Dustfallmonitoring Addresses Project
Conditions 36, 50,
54d, 58c, and
Project
Commitment 60

Thirty-ninedustfall collectors are distributed around the
Project area, some of which are further away from the PI
Reference sites monitoring background levels

Seven years of monitoring from August 2013 to Decemb
2020 are now complete.

Passive ustfall monitang indicatethat the areasith the
greatestiustfall depositioarerestricted mainiyp within
1,000m of the PDA, an investigation of dustfall at 12
monitors 1,000 m distant from the PDA indicates that dus
was low throughout 2020.

Future monitang will continue to investigate dustfall at th
39 sites through the summer season and a subset of 22
round sites.

Annual Total Suspended Particulates (TSP)
depositionevels were predicted to exceed
50g/mz/year within the PDA, with TSP levels
decrasing to background outside of the PDiie
2020 dustfall results are consistent with predictio
that the highest dustfall would be limited mainly
within the PDA.
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Table 0. Terrestrial Environment | Summary of 2020 Baseline Investigations and Monitoring and Resear8htivities at the Mary River Project.
Survey Reason for Work Completed, Effects Observed,Required Mitigation Comparison to Impact Predictiong
rvey? and Recommendations forFuture Work P P

Vegetation and soil Addresses Project

base metals Conditions 34, 36,
38 & 50 and
Project
Commitments 67,
69 & 107

Exotic invasive Addresses Project
vegetation Conditions 32, 37,
monitoring and 38 & 50 and
natural revegetatior Project
Commitments 67,

68, 69 & 70

Snow track surveys Addresses Project
Condition 54dii,
58f
Addresses QIA
concerns about
snowbankeights
and the effects on
wildlife

Soitmetal and lichemetal concentrations were monitored
2020.The study arespanned the entire PDgampling was
conducted at three distances/locations from the PDA (Ne

006100m, Far: >1@1,000m, and Reference: >1,000].

Soiland lichemmetal concentrations at the Projeatrip
indicated no significant increases compared with Baselin
values. Some discrete increaseésRCmetal concentrations
wereidentified, but all valuesre either below or within an

acceptable raag

One occurrence of an exotic species (garden t@oé&aum
lycopersjuwvas found below an effluent outflow pipe at the
Mine Site in@19. This site was revisited in 2020 to monitc
for the presence of the garden tomBtaring two separate
visits in 2020, no garden tomato plants were lpaatkthe

plants appeared to have been eradidéwefdirther
mitigations are recommended. Exiotiasive species
monitoring will continue on a 3 teyBar schedule.

Five :ow track surveys were completed along the Tote F
to investigate the movementd behaviousf caribou in
March,April, May, an®ctober Arctic fox, Arctic hare,
ptarmigan, and lemmingere the only species detected dur

surveys; no evidence of cadlwas observeWildlife

response to the road was recorded at each location whet

tracks werseen
Snow tracknonitoring will continue 2021.

Soitmetal and lichemetal concentrations present!
represent a low risk to environmental and humar
health and safety; the predefined response is to
continue monitoring these conditions and further
document CoPCs.

Exotic invasive species becoming established w:
deemedinlikely due to mitigation measures (i.e.,
cleaning equipment before arrival on site) and th
or establishment of natural egetation in disturbed
areas.

As the only occurrence of an exotic species was
observed in 2020 at the location it was found dur
2019 monitoringandit is presumed to have died a
not reestablished. Exotic invasive species results
consistent ith FEIS predictions.

TheFEISpredicted that thereightbe a reduction
in caribou movement across project infrastructur
throughaut the operation phasbutit will not be
significant at the scale of the North Baffin caribot
population.

If the ground monitoring of caribou suggests bart
effects (trails approaching but not crossing the rc
and anecdotal caribou abundance indites
increasing numbers, then aerial surmaybe used
to investigate the potential impact further.

Becausao caribou tracksereidentifiedduring
snow track surveys 20, it cannot be determined
if Project infrastructure is or is not impactingoari
movementHowever, incidental observations of
caribou crossing the Tote Road in 2020 suggest
is not acting as a barrier to movement.
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Table 0. Terrestrial Environment | Summary of 2020 Baseline Investigations and Monitoring and Resear8htivities at the Mary River Project.

Survey Reason for Work Completed, Effects Observed,Required Mitigation
rvey? and Recommendations forFuture Work

Comparison to Impact Prediction$

Snowbankeight Addresses Project Snowbankeight monitoring was conducted mongnlpi
Conditions 53ai  monthlyfrom November 2C8to April 2®0to assess
and 53c compliance witthe 1m height thresholdManagement of
Addresses QIA  snowbankeightfacilitates wildlife crossings and increases
concerns about  drivers' visibilityo help reduce wildlifeshicle collisionés
snowbanlheights per TEWGsrequest, measurement locations were randor

and the effects on in 2020.

wildlife In 220, theaverageompliance fosnowbankeight surveys
was 96%In some areasnowbank could not be modified to
comply with the threshold because of landscape or safet
limitations.

Snowbankeight monitoring will continue duriting winter
months in 2021.

Height of Land Addresses Project Two EDI biologists conducted HGlurveg during the

(HOL) caribou Condition 53a, caribou calving season (early June 2020). All HOL statiol

surveys 53b, 54b, 58b were visited at least once; 21 out of 24 were visited at lee
twice. The total observation time was 18.3 hours, while tt
average observation time per station was 23.9 miNmtes.
caribou were observed during these surveys in 2020.

In 2016, viewshed mapping was completed to demonstre
extent of area surveyors could observe while conducting

surveys.

HOL surveys will continue annually during the calving se:
The2@0observations add tonaore extensivéatabase as
monitoring efforts continue through tRAmject's life

TheFEISpredicted that there will be a reduction i
caribar movement across project infrastructure
throughout the operation phase but will be not
significant at the scale of the North Baffin caribot
population. Due to mitigations on the road (e.g.,
snowbanknanagement, low embankments), the -
Road was not expted to be a barrier to caribou
movement. A minor to no increasearibou
mortality was anticipatdde tothe Project, and
impacts wuldbe not significant at the scale of the
North Baffin Island caribou population.

High compliance wittnowbankeights minimizes
the Tote Road's potentitd act as a barrier to
caribou movement. Howevarsufficient
observational datae availabk® quantify the
effectiveness of this mitigation on caribou moven
due to low caribou numbers. As caribou numbers
increase, as is predictedrhagitional knowledge,
increased monitoring of caribou movement acros
the roadway will be implemented.

The assessment predicted some indirect caribou
habitat loss due to sensory disturbance and dust
deposition, leading to reduced habitat effectivene
a ZOl. However, habitat effectiveness was estim
to be reduced by 2% to 4.25%, some disturbanct
(i.e, traffic) are shortluration, and caribou may
adapt to these disturbances, thus limiting potenti
impacts. Many alternate calving sites exist attiin
outside of the ZOI. Indirect habitat loss was
predicted to be indistinguishable from natural
variation and not significant at tr@th Baffin
Island caribou population scale

To datejnsufficientcaribou observations during
HOL survey$ave occurretb assess any Project
related effects on caribou behavmr habitat use.
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Table 0. Terrestrial Environment | Summary of 2020 Baseline Investigations and Monitoring and Resear8htivities at the Mary River Project.
Survey Reason for Work Completed, Effects Observed,Required Mitigation Comparison to Impact Predictiong

rvey? and Recommendations forFuture Work P P
Hunters and visitors Addresses Project Though not compulsory unless using Baffinland facilities, Although Projeetelated effects may interact with
log Condition 54f visitors tathe site may check in with Baffinland security. In landuse activities such asvesting, travel, and

Preclearing nest
surveys

Addresses Project
Conditions 66, 70

Cliffdnesting raptor Addresses Pregjt

occupancy and Conditions 50, 73,

productivity 74, and Project
Commitment 75

220, a total oB16individuals checked in at either Mary Ri
or Milne Port camp3.his was much lower than previous y«
due to COVID19 restrictions on travel and interacfidre
huntersand visitordog will continughrough the life of the

Project.

In 2020, approximatel$25,509 m2 (12.6 ha) of lamals
disturbed for Project infrastructure. Qftrea32o were
disturbedbutside the breeding bird window (May 31 to Au
5). During the breeding bird window, approxim8ti/92n2
(85ha) of land was @eedThirteenpre-clearing surveys we

conductedtotalling 17.persorhours and.11,682n2

(11.2ha) of areadOne Snow Bunting nest was found, and
construction was subsequently postponed in the area un
chicks had fledge8urveys will continue be conducted
whenever clearing vegetation within the migratory bird ne

season.

The clifftnesting raptor monitoringogram is a continuation
of baseline and effects monitoring work conducted since

Surveys focused on confirming raptor occupancy and the
productivity of known nesting sit€iff-nesting raptors
occupied approximately 51% of the 175 known nesting s
within the raptor monitoring area surveyed in summer 20
Of these42were occupieby Peregrine Falcand 47y
Roughlegged Hawk he mean brood sizier Peregrine
Falcons an&oughleggedHawksin 2020wvas2.38+1.0 and

2.96+1.21 nestlinggspectively.

camping, the impacts were expected to be not
significant. The amount of country food harveste:
was expected to not change meaningfully due to
Projectrelated effects. Although there may be soi
advers effects on travel and camping tie@ PDA
itself,Inuit ability to travel and camp throughout tt
broader area would het adversely impacted.

Except for2020 and the COVI19 pandemic,
hunter and visitor chegks have steadily increasec
since recorfteeping began in 2011, including
numerous hunting and camping trips. Baffinland 1
continue to manage access to the Prajecrding to
Article 13.3.1 of the Inuit Impact and Benefits
Agreemen(lIBA).

By minimizing the Project footprint, conducting p!
clearing nest surveys, and implementing a nest
management plan, Projeefated effects to nesting
birds werexpected to be low to nil.

One migratory bird nest was located in 20120
construction was postponed until after the chicks
fledgedthus, effects are consistent with impact
predictions.

Annual variability within Peregrine Falcon and
Roughlegged Hawk occupancy and productivity |
been relatively highhus far, there have been no
Projectrelated effects detectatthe RMA level nor
as a factor of distance to disturbance. Effects en
nesting raptor occupancy and productivity are wi
the impact predictions.
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Table 0. Terrestrial Environment | Summary of 2020 Baseline Investigations and Monitoring and Resear8htivities at the Mary River Project.

Survey Reason for
urvey?

Work Completed, Effects Observed,Required Mitigation

and Recommendations forFuture Work Comparison to Impact Predictions

Wildlife interaction Addresses Project
and mortality Conditions 53a,
53b, and 57d

Small mammal abundance monitoring was also conducte
20to addresRoughlegged Hawks' cyclical occupancy
according to small mammal cydightlemming were
trapped in 220, indicatindhighregional small mammal
abundance.

As populations are stable and there has been no evidenc
Projectrelated effects|iff-nesting raptor monitoring is
recommended to be reduced in frequency.

Any interactionsramortalities involving wildlife within the  Direct wildlife mortality from Projertlated
Baffinland Project area are reported and investigated yee activities wapredicted to be low to nil for raptors,
round. If possible, mitigation measures are implemented birds, caribou, and other wildlife. Any mortalities
reduce future wildlife interactions and mortalities. do occur werexpeted to represent a small fractio
In 2020, three nefatal wildlife intertions and 13 wildlife  of theoverall population.

mortality incidents were reported, all of which were indivic Wildlife mortalities in 20were all individual losses
losses. Wildlife mortalities involved nine Arctic foxes and and did not impact grspecies at risk or sensitive
birds (American Pipit, Common Raven, Snow Goose, an: speciesThus, wildlife mortalities were low overall
Redthroated Loon). and represented a very small proportion of overa
Baffinland continues to mittgawildlife interactions in the ~ Populations, consistent with impact predictions.
Project area by training, enforcing, and monitoring waste

management practices and guidelines. Wildlife interactio

mortality monitoring will continue in 202
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Acronym/Abbreviation Definition
cm Centimetre
dmz decametre square
g Gram
ha Hectare
hrs Hours
km Kilometre
km/hr kilometre per hour
m Metre
m/s metre per second
m? metre square
mag| metres above ground level
masl| metres above sea level
mg Milligram
mg/kg Milligrans per kilogram
mm Millimetre
Mtpa million tonnes per year
% Percent
I Alpha
°C degreeCelsius

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC. XXXIV



MARY RIVER PROJECT
Terrestrial Environment | 2020 Annual Monitoring Report :3

1 OVERVIEW

The Mary River Project (the Project) is an iron ore mine located in the Qikigtaaluk Region on North Baffir
Island, Nunavut. As a condition of Project approval, the Nunavut Impact Review Board (NIRB) Project
Certificate No. 005 includes numerous condifiasequire Baffinland Iron Mines Corporation (Baffinland)

to conduct effects monitoring for the terrestrial environment. Work conducted for the terrestrial
environmental monitoring program is guided by Inuit Qaujimajatugangit and the TerrestrialeBmvironm
Mitigation and Monitoring Plan (TEMMBaffinland Iron Mines Corporation 20IR)is work is overseen

by the Terrestrial Environment Working Group (TEWG), including members from Baffinland, the Qikigtani
Inuit Association (QIA), the Government of Nunavut (GN), Environment and Climate Change Canada
(ECCC) and the Mittimatalik Hunteasd Trappers Organization (MHTO). Several data collection and
monitoring programs are conducted as part of the terrestrial environmental monitoring program, the
frequency of which is outlined in the TEM{BRffinland Iron Mines Corporation 2Q16)

The interdisciplinary terrestrial environmeranitoring program provides a holistic assessment of potential
Project effects on numerous intelated valued ecosystem compon®asitoring pograns are designed

to complement each other and provide a greater understaretingystervideresponseand pathways

than any single prografor exampledustfall deposition is captured by passive dustfall sampling, dustfall
effects on plants are captured by vegetation monitoring, and any bioaccumulation effects on caribou will
monitored by caribou tissisampling and fecal pellet analysisdate, numerous programs have been
conductedor the Project

dustfall monitoring (2082Q20);

dustfall extent imagery analysis (2020);

vegetation abundance monitoring (2014, 2016, 2017, 2018, 2019);
vegetation ansbil base metals monitoring (A7, 2012020,
exotic invasive vegetation monitoring and natural revegetation (2012202)19
normalized difference vegetation index analysis (2020);

Height of Land caribou surveys (Z2020);

snow track surveys asmowbankeight monitoring (2062020);

noise monitoring pilot study (2020);

Red Knot surveys (2014, 2019);

active migratory bird nest surveys (@213);

cliff-nesting raptor occupancy and productivity survey$22R@0)1
helicoper flight height analysis (262@0);

caribou fecal pellet collection (2011, 2012, 2013 22204

caribou water crossing surveys (2014);

carnivore den survey (2014);

communication tower surveys (2014, 2015);
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1 roadside waterfowl surveys (Z2024);
staging waterfowl surveys (2015);

i tundra breeding bird PRISM (Program for Regional and International Shorebird Monitoring) plots
(2012, 2013, 2018);

9 bird encounter transects (2013); and
i coastline nesting and foraging habitat surveys along Steensby Ihkt@2@ilge Inlet (2013).

=

The results of the 2012 to 2019 surveys are described in the Terrestrial Environment Annual Monitorin
ReportdEDI Environmental Dynamics Inc. 2013, 2@D45, 2016, 2017, 2018, 2019, 2020)

Figurel-1 illustrates aoverview of terrestrial environmental monitoring programs in 2020 at the Project.
The 2020 terrestriahvironment monitoring programs summarized in this report includes:

dustfall monitoring program;

dustfall extent imagery analysis;

noise monitoring study;

helicopter flight height analysis;

vegetation and soil base metals monitoring;
exotic invasive veg#ion monitoring
vegetation greaup date analysis

snow track surveys;

snowbankeight monitoring;

Height of Land surveys;

hunters and visitors log summaries;

active migratory bingest surveys;

raptor occupancy and productivity suneays;
wildlife interactions, incidentddservatios,and mortalities.

=4 =4 =4 =4 -8 -5 -5 -8 -5 -9 9 -9 -9 -9
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Figure -1  Graphical overview othe Mary River Projectterrestrial environmental monitoring programs
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2 TERRESTRIAL ENVIRONMENT WORKING GROUP

The Terrestrial Environment Working Group (TEW®@)s formed in 2012 as a collaborative effort to
develop and refine monitoring programs based on best available sciencekand/ledgéThe TEWG
includes Bffinland QIA, MHTO, GN, and ECCC as core membalsng withvarious observer groups.
Baffinlaad conducts multipfeBEWG meetings throughout the year to discuss all topics related to the Project,
either by invitation from the community orreguest to meet on specific items. Timesetinggguide
information gathering and sharing, which influenat®IBnds monitoring programs, Project operations,
and a greater understanding of the environment.

In 2020, Baffinland held three TEWG meetings:

1 February 26, 2020 {erson, Ottawa)
1 June 24, 2020 (virtual)
1 December 10, 2020 (virtual)

I n addition to discussi ng the ENGpneatingiinc2028 fogused ond s
dustfall deposition and extent, helicopter use, and options for regional caribou mbhatimminutes

are distributed by Baffinland and are aifab comment by the TEW@ppendixA summarizes the
TEWG input on various terrestrial monitoring programs since 2018, and how this input loasdssed a
and/or incorporated into the monitoring programs.

The TEWG comment®n the draftof this 2020Terrestrial Environment Annual Monitoring Rejgord
Baffinlan® responseare inAppendixB.
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3 INUIT PARTICIPATION

Inuit participations standard practice in Baffinlanfield monitoring programs, including:

i hiring and training Inuit to work on terrestrial monitoring programs;

1 supprtingthe participation of th&IHTO in theTEWG;

1 funding for two fultime onsite Environmental Monitors to be appointed and solely employed
by the QIA following Article 15.8 of the Inuit Impaand Benefit Agreement (IIBEjkigtani
Inuit Association and Baffinland Iron Mines Corporation 2848)

1 implementinga communitypased monitoring program through the Mary River QBdgtani
Inuit As®ciation and Baffinland Iron Mines Corporation 2018)

In all previouderrestrial monitoring years, Inpérticipated in various monitoring programs as research
assistants and consultants,(ggjght of Land, vegetation abundance, vegetation and soils base metals, anc
raptor monitoring). Inuit research assistaots numerous communities on Baffin Islanavided critical

support and insight for field prograrauit research assistants haamepessentiaskills and training
through participation in field prograsuch a plant identification, bird identification, Arctic biology, field
logistics, GPS navigatidiata collection methods, atata managemen

Due tothe COVID-19 pandemic in 20, Baffinland could not include Inuit research assistants from the
Baffin Island communities in the terrestrial environment monitoring pr@grimyg have in previous years.

As part of their effort to eliminate any risk of COMMDexposure to commuesi Nunavummiut workers
were asked to remain harAay interaction of mine site personnel with community members was minimized.
HoweverBaffinland did find opportunities for Inuit participation in field programs from other departments
within the ProjeciThese Baffinland staff membkvedoutside of Nunavut in 2020, theydid not pose a

riskof community exposure to COVIDD within Nunavut. Two Baffinland Human Resources staff members
joined the Height of Land surveys and raptor monitoring surveyawaiiahle, for a total of 26 hours.

Additionally, a QIA Environmental Monitor joined for approximttedghours of vegetation and soil base
metals sampling and noise monitoring fieldwork. These staff memleedAdEnvironmental Monitor

voiced appeciation for the chance to get out on the land and learn more about the terrestrial environments
monitoring programs that Baffinland is runnBejfinland will resume regular inclusion of Inuit research
assistants in field programs when it is safego oofuture year
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4 CLIMATE

Climate data are recorded and summarized for the Mary River Project acédiRB§toject Certificate
No. 006 Project Condition 87(g) (Nunavut Impact Review Board 2020)

1T 0The Proponent shal/l report annually regar
following informatonassessment and presentation of annual environmental conditions includi
snowmelt, gtgeras wellass andar d weat her summaries. 06

The climate data recorded at the Mary River Project contrilsgesrther datasets and analyses. Recent
climate data can be compared to historical baseline data tchathghs in loAgrm climate patterns.
Temperatwe, precipitation, and wind data are used to supplement dustfall deposition analyses. Dustfe
dispersioand depositioare strongly related to weather conditemggi(istfall dispersion tends to be higher
during dry, windy conditions than during ramyditions). Incorporatingpservedveather conditi@into

the dustfall analyses can help explain certain patterns and trends i eogtéathture and precipitation

data may be used to estimate vegetationupesrd phenology for vegetation surwafisd data are also

used to estimate snow distribution prior to and during snow tracking surveys.

From 19630 1965, Environment Canada operated a climate station at Mary River during the summer month
(Baffinland Iron Mines Corporation 20T heseclimatedata hae been included tmake comparisons with

data collected from Baffinlasnsite meteorological stations. Baffinland established a meteorological
station at Mary River CanmpJune 2005 and at MilRertin June 200@ata fran these stationgereused

to creaé a baseline dataset from 2892010 Data continues to be collected from these stationshentil
present dagBaffinland Iron Mines Corporation 20M®hererelevantthe 2020 weather data were compared

with the baseline (2002010) and podtaseline (2083019) weather dafata included hourly records of

air temperature, precipitation, anddngpeed and direction.

Weather conditions frodanuary 1, 20, to DecembeB1, 2020were reported from esite meteorological
stations athe Mine Sitand MilnePort Summaries &020weather conditions #te Mine Sitand Milne
Portincludel monthlyair temperatusgmean, minimum and maximympnthlyprecipitationquantiy and
frequeng), andwind directiomandspeedA likely instrumentation error occurred lfoth air temperature

and precipitatioreadings dhe Mine SiteMeanminimum, and maximum readings were consistently higher
across the year than in any prior year. These readings were compared to ECCC temperatures recordec
other northerncommunities on Baffin Island, such as Igloolik and Pond Inlet, and were stiib foend
substantially highdrherefore, temperature data from the Mary River Camp meteorological station were usec
instead. Alternative data &total quantity of precipitation were not available for the Mine Site; these results
are presented but sholld interpreted with caution as they are possibly erroAdditgnallythe wind

speed and direction sensor at Mitnet malfunctionedrom January to August, galues associated with

wind speed and directiahMilnePortwerelimited toSeptember tbugh December.

Comparisons of 2020 weather data were made against basef861@p8bd podiaseline (2092019)
periods. Baseline datarereferenced from Appendix 5A of thiary River Project Final Environmental Impact
Stateme(C€arriere et al. 201MWlean air temperatures and ipigation (quantities and frequencies) were
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averaged across the yegngnthose data were collecteithin the baseline and pdéstseline periods.
Cumulative proportions of wind speed and direction were calculated based on data across aleggars within
period.

4.1 AIR TEMPERATURE AND PRECIPITATION

Mine Sited In 2020, meamonthlyair temperatura®seabove zero in Maynpnthly mean 06.1°C),
reachedan annualmonthlyhigh of14.2C in July, and remained above zbroughSeptember (monih
meanof 5.3C). No data were available for October and Novenileenperatures fluctt above and
below zero in earay,but it was not until Junehat those temperatunesnained consistently above zero
The timing of the fluctuations above and below zes@ensistent with baseline patté2®052010) and
postbaseline (2083019) periodé4ean monthly air temperatures in 2020 e@rsistentvith baseline and
postbaseline periods, but the mean temperature in December was Figuinedr ).

Minimum and maximunemperatur®were unavailable for the Mary River Camp data set in 2020. However,
extremes in mean air temperauvere fairly consistent with the minimums @adimums recorded in
previous periodslhe lowest temperatures recordethatMine Sitaverel 59.PC in April 2007 of the
baseline period (excluding erroneous readings of extreme lowss&B)wost September 2000%46.6C

in January 2015 of the pbsiseline period (excluding an erroneous [bWRE€ in September of 2014), and
1 46.0C in January a2020. Comparable historical data @B®35) in winter months are lacking, but the
lowest temperature recorded in late winter/sprind W@$C in April of 1964. The highest temperatures
recorded athe Mine Sitevere 22.8C in July 2009 of the baselperiod, 24.8C in July 2016 of the pest
baseline period, a28.7C in July2020. For a complete monthly comparison among baselird2(2@)5
and all posbaseline years (202820), se&ppendix Tabl€-1. All these summer temperatures wezater
than what was identified in the historical re@@&C inJuly196).

June through August tend to be the wettest months for North Baffin Island. This pattern holdshier bot
Mine Siteand MilnePort across most periodir 2020, a sensor malfunction resulted in erroneous
precipitation data for the month of Maythese dathave been excluded from this repdrttal rainfall in
June2020(46.8mm) wastypicalof whathas occurred in past perioBgy(red-1, Figure4-2). However, no
rainfallwasrecorded in July and AugaB2020 and very sparse precipitati@s evidenh Septembet020

This pattern of precipitation deviates from those observed during baseldZ0{2)nd podtaseline
(20182019) periodd-{gured-1).

Both the frequency and quantity of precipitaticdheaMine Sitdollowed the same pattefriqures-2).

Baseline and pebaseline periods had the greatest number of days with precipitation, on average, in Jur
(7.2days and 0 days), July (9d8ys and 13.5 days), and August (11.8 days and 8.7 days). In contrast, rainfa
in 2020 wamuch loweduringallthesanonths. Rainfallas minimah June (5 days) and September (1 day),
andno rainfall occurreid July and August. @sall, 2020 experienced substantially fewer days of precipitation
(6 days) in comparison to baseline (44.3 days) arlzthpebhe (52.1 days) periods.
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Milne Portsfi In 2020, meamonthlyair temperatures at MilRertroseabove zero in Jun@@nthly mea

of 4.£C), reached the annuabnthlyhigh of 11.5Cin July, and thdellbelow zero once again in September
(monthly mean df 1.£C). In May, temperatures began to fluctuate above and below zero, and by June 8, ai
temperatures were consistently alzeve. Conversely, @arlySeptember, temperatures began to fluctuate
above and below zero, and by September 16, air temperatures were consistently below zero. These timin
the fluctuations above and below zero were consistent with mean montmbeeattees in baseline (205

2010) and podtaseline (2092019) periods. The mean monthly air temperatures across these three periods
were also consistent

The lowest temperatures recorded at Milne Inlet W@ C in February 2008 of the baseline period,

1 50.2C in January 2019 of the pbsiseline period, ard455°C in January of 2020. The highest
temperatures recorded at Mit@twere 22.3C in July 2009 of the baseline period,”22rJuly 2016 of

the postbaseline period, and 2Z7%n July of 2020. For a complete monthly comparison among baseline
(200®2010) and all pebiseline years (202820), seAppendixC.

In summary, mean air temperatures were much lower aPdtiltiean athe Mine Siteuring 2020. Mean,
minimum, and maximum temperatures at Milog were consistent with previous periods, whereas
temperaturest the Mine Sitevere significantly higher théhose of previous perio@Sigure4-1 and
Figure4-3).

Milne Portexperiencednly four months with recorded precipitatroR020 May, June, July, and September.
Given June and July's warmer temperatymeipitation was presumably rainfall, whereas in May and
September, precipitation was most likely snowfathigdéombined). June and July had the greatest total
guantity of precipitation: 3Intm and 20.&nm, respectivelyigure4-3). This was lower than the greatest
mean montlyl rainfall in baseline and pbaseline periods: 43am and 33.inm, both in July, respectively
(Figure4-3). The total cumulative precipitation at Milne Port in 2@052.4 mm, much less than the
averages for baseline (8Bi8) and posbaseline (92rhm) periods.

The frequency and quantity of precipitation at Milne Port followed the same pattern: generally lower the
averageexcept fodune Figure4-3 andFigure4-4). Aside fom June and July, there was rarely precipitation
recorded at MilnBort. Even so, the rainiest month in 2020 (June) ontiireadays of rain, whereas the
rainiest month (July) in baseline andpastline periods had 7.8 and 12.5 days, on aMerageer, these

three daysesulted in a relatively large quantityedipitation (e.gl7.2mm in a single rain event in June).
Overdl, in 2020 Milne Portexperienced a lower quantity of precipitation and substantially fewer days of
precipitation (8 days) in comparison to the averages in baseline (25.8 dayshasadimo$t5.3 days)
periods.

In summary, the frequency of precipitation at thatiMine #e and Milne Port was lower than baseline and
postbaseline periods. The total quantity of precipitation at Milne Port was proportional to the number of
rainy days it experienced. In contrast, wield/line Sitexperienced few rainy days (less thamfrilé

baseline and pekaseline periods), it experienced a substantially gregdrquantityparticularly in May

3 There was a wind sensor error at the Milne Port weather station, and data is missing from January through Augsst 2020. Thi
being investigation. An update to thesewidlte provided either in a revised report on in the 2021 annual report.
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(see data disclaimer, abo@e)erallthe Mine Sitbad a greater frequency and quantity of total precipitation
than Milne Port.

Period [ Bascline (2005-2010) O] Post-Bascline (2013-2019) [Jl] Current (2020)
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Average Temperature (°C)
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Month

Figure 4-1 Mine Site monthly average air temperatures(lines, °C) and total precipitation (bars,mm) during the
current (2020), posbaseline (20182019), and baseline (2068010) periods.
*Originaempettiare resuftsthe Mine Site2id20were likely erroneous and are replaced here with temperature data colls
theMary River CarRpecipitation data are missing for May 2020 due to a sensor malfunction.
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Figure 4-2. Mine Site monthly frequency of precipitatior¥ (i.e., number of days) during the current (2020),
post-baseline (2018019, and baseline (20032010) periods.
*Precipitation data are missing for May 2020 due to a sensor malfunction.
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Figure 4-3. Milne Port monthly average air temperatures (linesC) and total precipitation (bars, mm) during the
current (2020), posbaseline (20182019), and baseline (2068010) periods.
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Figure 4-4. Milne Port monthly frequency of precipitation (i.e., number of days) during the current (2020), pest
baseline (20182019), and baseline (2068010) periods

4.2 WIND SPEED AND DIRECTION

Wind data witlzero value$or both hourly average wind speed and wind direction were excluded from
analyses, but their proportions in 2020 are provided for both site®dvtilreed 6,138 hour§9.9%6), and

the Mine Sitdad 113 hours (1.3%) with no wind spmedirectionrecordedA comparisoietweerwind
conditions irR020, posbaseline, and baseline perisgsovidedin the texbelow.To visualizevind speed

and direction usingindrose plots, any average speed8»20.s wer e <cl assi fied as
scale because of thelatiely low frequency of occurrew@éd data wrenot recorded at the Environment
Canada Mary River meteorological stattweeri963to 1965 so no comparisamaspossible.

Mine Sitei At the Mine Sitén 2020, the prevailing wind direction was sasthfollowed by northwest
(Figure4-5). Relative wind speeds were also proportional to the most frequent wind directeeasesouth

winds had more episodeh ar act eri zed ad&8@li/mo)der aftf@dDDOBERaEdz € &
6strong &l18.%®nme/s9 endhe Behulort 8calefew episodes of east and northeast winds were the
only ones to reach spélFgds sl as(ifidgad)ddtherlpand ar
westerly winds were uncommon and generally Wesaikaximum speed recordethatMine Siten 2020
was21.em/ s, which, on the Beaufor 8244ndspl e, i s <cl ass

Baseline (200301L0) and podbaseline (2083019) wind directions and speatithe Mine Sitevere
reasondly consistent compared to those in 2020. In baselinergestsyinds were southeasterly and
characterized as 0 mo.dRestbaseliee wsalso bazl prédoninantlypssutheasterly b
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winds, typically rangdnd¢g hntswe eam d@.1K0 Gefa), thbsigh borr esc
occasi on &20.8h/gxa)l eadn d 167s t2r o n Haxignan wvand speedsddriag baselidesan r e
postbaseline years were also similartqg202cc e pt f or a 41.9 m/ s Ohurri c:
instances cl|l assi fi e d-bakelingyegeg., 28hhd 15 ; 6 Dtvii mhn g ndgalse @ r
2016

Milne Port i The windspeed and direction sensor at Milne Port malfunctioned from January to August
2020someasurementgere limited to September through Decerilerprevailing wind directions at Milne
Portwere nortimortheasti.e, comingoff Milne Inlet)and southeasie, coming fronthe Mine Sifg with

very littlewind from the west arast(Figure4-6). North-north-easterlyinds were generally stronget)

over half of these winds being classified fisr e s h(8.110.8 ra/g)a Bigheron the Beaufort scale.
Westerly andosithwestdy windsgenerally did not exceed ano d e r at ed8.b m/g).eSau¢théaskgr 5 . 6
andnorth-easterlyvinds were the onlyoneshat r eached speedsodltdnmisgosi f i e
0 g a |l &20.8n{/s). @ne Bccasionccurredvheresoutheasterlyinds reachedn hourly average 22.5

m/ s (06strong gBhkemmimumiwvimd speadrardedor NailikePditwas 100 m/s or 360

km/h. However, thisvind speed is unlikely as it represegpeady r e at er t han o6hurric
scale. The same maximum speed was identified in thagmste period in 2018. An issue witlwihd

sensor was identifie¢y bnsite stafin 2018 Despite maintenance and repairs to the Nibmeweather

station on August8, 2018, an issue with the sensor remains likely. A more realistic estimate of maximur
wind speedis3Dm/ s ( 0 v i orécerded imDscenaber @020

Baseline (2002010) and podtaseline (2083019) wind directions and speeds wensistentvith 2020

data Both had primarilyorth-easterlyand southeastly windswith the strongest winffem thesoutheast

These two periodsere similato the 20 dataegardingpnepredominant wind direction (i.e., southeast)
Still,the 2020 data demonstrateedgreatest wind flofvom the north-northeast. This discrepancy may be

due to the missing wind data flamuary to Augu&020. Maximum wind speedsimgrbaseline and
postbaselines years were, on average, equal to or greater than the 30.0 m/s recorded in 2020 (e.g., 29.9
oviolent stormd in October 2008 2bmds ékoludcage
2016).

In summary, Iseline and posiaseline wind directions and sp&ezte mainlgonsistent with the 2020 data
collected athe Mine SiteStill, theywere somewhatlifferent fromthe 2020 data collected at Milne Inlet
likely due to missing data for Milne Inktthe Mne Siteprevailing winds were most often from the
southeast and strongest from the east across all gar@f20, a greater frequenéyorthwesterly winds
occurred compared farevious periodat the Mine SiteThe wnd direction in 2020 at Milriort was
predominantlyrom the northnortheast and southeashich also produced the strongest winds
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Wind Speed (m/s)
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Bl 17.2-20.8 (gale)
B 13.9-172 (near gale)
B 10.8-13.9 (strong breeze)
8.1-10.8 (fresh breeze) W
| 5.6-8.1 (moderate breeze)
Bl 33-56 (gentle breeze)
Bl 1.7-33 (light breezc)
B 0.3-1.7 (light air)
Bl <03 (calm)
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Figure 4-5. The cumulative proportions of wind speeds and directions &he Mine Site meteorological station in 2020.
Note: only hourly data with wind speed >0 m/s and an associated bearing were used; 11&ksarsritédata did not m
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NwW

Wind Speed (m/s)
2020

Bl 17.2-20.8 (gale)
Bl 139-172 (near gale)
B 10.8-13.9 (strong breeze)
8.1-10.8 (fresh breeze) W
| 5.6-8.1 (moderate breeze)
Bl 33-56 (gentle breeze)
Bl 1.7-33 (light breezc)
B 0.3-1.7 (light air)
Bl <03 (calm)
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Figure 4-6. The cumulative proportions of wind speeds and directions at the Milnort meteorological station in
2020.
Note: only hourly data with wind speed >0 m/s and an associated bearing were used; 6,13thaseritériata did not |
The wind speed and direaramt $dilree Port malfunctioned from January to August, so values associated with wind s
direction at Milne Port were limited to September through December.
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5 NOISE

The 2020Noise Monitoring Studwas designed t@ddress a knowledge gap indbhgent monitoring
program for pojectrelated effectsn wildlifedistribution and behavioufo date, nise monitoring at the
Project has focused bomanhealth ice, as part of occupational hygiene monitobaoghas noinformed
(more broadlyllow Roject noise is perceived by wildlife and other users across the laAgdstagthe
programand associated studgntributeto the fulfillment ofNIRB Project Certificate Nd@(6 Project
Condition #14(bYNunavut Impact Review Board 2020)

1 "The Proponent, through coordination with the TEW&p@epnayebshall demonstrate appropriats
adaptive management for project activities during operations which have the potential to produ
disturbance to wildlife and other users of project areas."

Noise is an integral componentobsgtemfunction ancplays a role ispecies interacnsand behawaur.

Noise is commonly measuesdSound Pressure Level (SPdgaibels (dB) units logarithmic measurement
unitof acoustic intensity -~eighted decibel (dBA) represents the sum ofl smamgy across all frequencies
audible tochumans It is the commonly used unit of measurement of noise concerning wildlife response
(Blickley and Patricelli 201Bxamples of familiar sounds representing different dB levels are presented in
Table5-1.

Table51 Examples offamiliar sounds representing different decibel (dB) levels.

dB Common sounds

120 Jet taking off at 60 m

110 Amplified rock music

100 Jet taking off at 600,rATV; motorcycle at 1 m
90 Loud shout

80 Busy traffic intersection

70 Noisy restaurant

60 Normal conversation at 1 m

50 Moderate rainfall

40 Quiet office or living room

30 Soft whisper at 1.5,/edroom of &ountry home
0 The threshold of human hearing

Studies investigating anthropogenic noise effects on waldiifedely itheirmethodand scope (e,tpxa,

study type, duration, noise parametargJno standard guidelines directives @sentlyexistfor noise
monitoring (Barber et al. 2010, Shannon et al. 20Epte differences in experimental desgd
approaches to data capt@eommon threamongavailablstudiess that (1ylifferentspeciesary in their
detectionof and response to environmental and anthropogenic nois@€) anthropogenic noise can
substantially affect terrestrial wildlife behaviour. Responses have been documented in terrestrial wildlife 1
SPL as low as 4BA, but are more often recordedb&dBA to60dBA (Barber et al. 2010, Shannon et al.
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2016) Additionallyspeciesary in their ability to produce and detect sounds aedtffeequencigs noises

that are audible to some species may be inaudible tqB#nbes et al. 2010) A car i bouds he
is like humans|t ranges fronTOHz to 38kHz at a sound pressureGifdB, with optimal audibility from
500Hz to 32kHz (Flydal et al. 200Most anthropogenic noises are audible to caribou except for very low
frequency soundblydal et al. 20Q1)

The 202MNoise Monitoring Studpcuses oRrojectrelated activities causing anthropogenie, maitidng

camp operations (e.gehicles,power generatign aircraft fghts, mining, blasting, crushing, and
transportationAs described hereaftthestudy used passive automated recording units (AdngMeter

SM4, used in 2019 for bird surveys and AudioMothfundpensource acoustic monitoring desjide

collect sampsof full-spectrum sound recordings used to characterize the source and intensity of impulsive
sound events and measure contingouad exposur@&he primary objectives of theidywere ta

1 Determine the utility and effectivenessvitdlife ARUsand AudioMoth units for monitoring
Projectrelated sound,

1 Record ana¢haracterize the noise produced by the Project near its main acgagyofMine
Site, Tote Road, and Milne Port),

1 Assess howoundvarieshetween sites and with distance from the Potential Development Area
(PDA); and
1 Determine complianeeth the40dBA threshold at a distancelob km from the PDA (Section

5.1 METHODS

5.1.1 FIELD DEPLOYMENT

As summarized ifable5-2 and shown oMap5-1, a total of nine noise monitoring stations were established
along three transectdla Mine Sitealong th& ote Road, anilliine Port Along each of the three transects,
noise monitoring statierweranstallecht three distanseNear (20@n from current Project infrastructure),

Far (1.5 km from the edge of the mapped PDA), and Refg€d8rkm from the edge of the mapped BDA

Near sites were selected to capture a representative sample of noise near Projddiadbktiedistance

for Far siteswas selected based dhe Early Revenue Phaseise modellingBaffinland Iron Mines
Corporation 2013hatp r edi ct ed sl i ghtl y el ev @kneRdferenceidistamcel e v
was selected based on the same noise mottellipgedicted naletectabld’rojectrelated noise atith
distance.

To the extent possiblepise monitoring transects wesieed ongenerallylevel terrainin open (i.e.,
unobstructedpreas to minimize noise interference causéahtigcapdeatures.The noise monitoring
stations weriastalledn areafiavingaclear line of sight to Project infrastructaveay frommontargemnoise
sources (e,gvatercourses).

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC. 16
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Noise monitoring statiomemprised onAudiomothandSM4 AR mounted approximatelyriabove the

ground Photo5-1). Beforeinstallationall noise monitoring units were calibrated usinglB @he. Each
unitdés microphone was pointed towards 't Hhbee Pr o]
SorgMeters were programmed to record using only thénaigtitmicrophone to maintain comparability

with Audiomoth unitsvith a single microphone.

Table5-3 outlines the recording parameters used for noise monitoring during each samplifiggaeTitsd.

were programmed to record all environmental noise for 15 minutes at the top of each hour in June and
minutes at the top of each hour in July. The regppkriod was decreased in July to increase the total
sampling period duration. Noise monitoring units recorded at a sampling rate &fz9&0¥er the

hearing range of caribou (approximately 70 Hz to 38,000lydi8)l et al. 20Q1)

Photo5-1 Typical Noise Monitoring Study Sation at the Mary River Project, July 2020.

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC. 17



MARY RIVER PROJECT
Terrestrial Environment | 2020 Annual Monitoring Report :3

Table 5-2. Noise Monitoring Study station distance to the Mary River ProjedPDA for the 2020.

Site Station Distance to PDA (metres)
Near 0
Mine Site Far 1,503
Reference 3,556
Near 41
ToteRoad Far 1515
Reference 3188
Near 0
MilnePort Far 1401
Reference 3,660

Table 5-3. Recording parameters used for the Noise Monitoring Study at the Mary River Project, 2020.

Sampling Period Sampling Duration (full recording days only) RecordingDuration Sampling Rate (kHz)
June 5 to June 8, 202 4 days 15 minutes every hot 96,000
July 17 to July 26, 20: 10 days 10 minutes every hot 96,000

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC.
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5.1.2 ANALYSIS

The ®und analysis was performed using Kaleidoscope Pro versidivVBddifé Acoustics Inc. 2015)
Statisticahnalysis was performed using R version(B.&@8velopment Core Team 202@idio recordings

and spectrograms were reviewed to classify the sound source for all impulsive sound events. Noise ev
were grouped into three broad categories:

1 Geophonyi naurally occurring, nebiological sounds (e.gind and rain)
i Biophonyil sounds emitted by ndruman organisms (elgrds and insects)

1 Anthrophonyfi sounds emitted from humamade sources (g.gehicles, machinery, and
aircraft)

5.1.2.1 Comparison of Automated Recordings Units

The performance of Audiomoth and SM4 ARUs was compared both qualitatively and quantitatively.
Spearmandés <correlation coefficients were wused
weighted equivalent continuous sound leyghfleach sitecdis the constant noise level that would produce

the same total energy over a given period, accounting for variation in sound levels over theerembrding
andis measured in dBA. Scatterplots ginteasurements within each recorgi@god from the paired
devices were used to identify any systematic differences in the measurements of the Audiomoth and S
units. Paired spectrograms were reviewed to determine the cause of differences between recording devic

5.1.2.2 Impulsive Sound Events

Impulsive sourglare shorterm sound events that are significantly louderatreragesound levelsThis

analysis defined impulsive sound easmsy sound with a maximuwsebndduration at leastdBA above

the mean sound level. The start and end of impulsive events were defined as the continuous period when ¢
was at lea8tdBA abovehemean sound level in each recording. Impulsive sound events were measured for
each dminute {-min) interval wthin all recordings. The intensity of impulsive sound events was measured
as cumulative sound exposure level (SEL) and peak sound. The SEL is the total sound energy of a noise €
if the entire noise event occurred within one s€@atdr et al. 2009)his allows foacomparison between

noise events with differedurations and sources. Peak sound is the maximum dBA recorded within the 1
min recording interval that the sound event occurred.

The distribution of SEL and peak sound measurements was compared across sites and distance classe
the three main anttpogenic sound sources: vehicles, machinery, and aircraft",T6@",18nd 90
percentile of SEL and peak sasamdre reported for each sound source and monitoring staantensity

of sound from an impulsive event can vary depending on thessoucel distance to the recording unit,
environmentatonditions, and topography. The",180", and 90 percentiles are reported show the
distribution of sound levels associated with different sources as measured at each station.

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC. 20
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5.1.2.3 Continuous Sound Eents

A-weighted equivalent continuous sound leyehieasurements were used to quantify continuous ambient
sounds. lywas calculated for each recording ovemnaii®June) or Xtin (July) period. Density plots were

used to compare the complete distion of average sound levels across all monitoringThiee50'
percentile of igmeasurements was used to refygpicabsound levels at each monitoring Sitke 10' of
Le;measurements were used to report backgeoumdl levels at each dites representthe quietest 10%

of all recordings. TH88" percentile Leq measurement was used to pgadaound levels for each sthes
represents thimudest 10% of akcordngs T h e P r Ar Quealityt abdsNoise Abatement Management Plar
followsERCB Directive 03@Alberta Energy Regulator 2Q@vijh anestablishalimit of 40dBA at 1.5m

proportion of sampling periods with a noise level highedQitlA arealso reported.

Theregionexperiences consistent wind, wisighificantly affecsound level measuremem#nd can be

louder than sound generated by Project activities, thus masking anthropogenillseaoddings were
classified as calm or windy in a-stage process &xcount for the effects of wind and rain on sound level
measuremesit First, recordings with any impulsive sound events due to geophony were ciagsdigda@s

while recordings with only impulsive sound events from biophony or anthrophony werd akisdifn 0
Second, spectrograms of the remaining recordings were reviewed manually and classified as windy if a s
signature of wind was present in more than 25% of the recording. Density plots and summary statistics :
presented for all recordin@scluding windy periods) and a subset of recordings during calm periods.

5.2 RESULTS AND DISCUSSION

5.2.1 COMPARISON OF AUTOMATED RECORDING UNITS

Sound || evel measurements from paired units wer
coefficient acros#tess was 0.89 (range: 0(X97), meaning that both units recoi@tsistent trends in the
acoustic environmeriiowever, the relationship betwéss different units' measurengewas not linear

over the full range of sound levélgre5-1). Under quiet sound conditiotise Audiomoth units tend to
overestimate sound leveétswindy conditionghe SM4 units overestimate sound leVakls SM4 units had

a lower noise floor, meaning ytrmuld measure lower sound levels under quieter conditions than the
Audiomoth units. The lowest dBA recorded on SM4 units wiadB28 compared to 36dBA on the
Audiomoth units However, the SM4 ARUs have an external microphone, which experienced more
interference from wind than the Audiomoth units, which have an internal microphone.

Wind interference was picked up as dreguency rumble, which could be hearéc¢ordings and viewed

in spectrograms of the SM4 recordifggufe5-2). This interference occurred waththe SM4 units and

was not present in simultaneous rengedof Audiomoth units. Wind interference on the SM4 recordings
was associated with elevatganeasurements, fewer detections of impulsive sound events, and difficulty in
classifying sound sources from recordings and spectrograms. Because of kxeehigiheinerelated
interference on SM4 recordings, only the Audiomoth data were usddlliowheanalysis.

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC. 21
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Neither of theARU modelsecorded sound levels as low as those foura$atine conditions on calm days

1. Backgrounahoiseconditions argndeednoisier than in 2008

2. Theequipment used in this studymwesensitivenough tdake measurements as low as the sound
level meterased in the baseline study

3. The currentstudy included measurements made urermal weathecondition§ including
interference from wind andmaunlike thed a b s o | cohddiongohtdinedduring the baseline

study

Further investigation would be required to address these aspects of the study.

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC. 22
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Figure 5-1 Scatterplots showing pairecequivalent continuous sound level measurements made by Audiomoth and

SM4 automated recording units at each monitoring site.
The dashed horizontal line shows 1:1 ratio between the two axes.
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Figure 5-2. Paired spectrograms of recordings from Audiomoth (left) and SM4 (right) automated recording units.
Each panel is an exampkcofding made during light (top), moderate (middle), or strong (bottom}axisd conditions. T
shows time2@D se@nd theaxis shows frequed@3(RHz). Colours show the signal amplitude, with warmer colours
corresponding to higher edfathrdduce louder sounds. The SM4 units pickeftequermr ioierference from wind
which appears as gpikeplitude in the lower frequency range.

5.2.2 IMPULSIVE SOUND EVENTS

Mostimpulsivesoundeventgesulted frongeophonyFigure5-3) i referring tonaturally occurring sound
produ@d by habitat,xeluding living organisniis specifically noise from wind or rain. The monitoring
station near the Tote Road had the highest rate of anthrophony (26.8%) among all monitoring sites, wi
more than five times agany noise events from human activity as the monitoring station near the Mine Site
(4.2%) or near Milne Port (4.3%de proportion of sampling periods with noise events from anthrophony
declined with distance from the Project for all Project arealsFait mlonitoring sites, noise events from
anthrophony occurred less than 3% of the time. At all Reference monitoring sites, noise events frol
anthrophony occurred less than 0.3% of the time.

The primary detectable impulsive sound events recorded wenmise§ at the Tote Road stations. Because
vehicle passages were discrete and consistent, they could be distinguished from background noise. Impu
noise events may have been more difficdistimguistat the Mine Site and Milne Port due tccthmsistent

and dispersed noise sources. This creates a noise environment of a more condéael, dJowed at the

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC. 24
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Mine Site and Milne Port compared to the Tote Road, which is characterized by more angbulsive
discontinuousound events.

Anthropogenic nge events were classified into threearynoise sources: aircraft, machinery, and vehicles.
Vehicles were the mdstquen(Figure5-4) and higheshtensity [figure5-5) noise source for the Nélaote

Road statiorilable5-4). Machinery was the méstquennoise source for stationsar Mine Site and Milne

Port, but aircraft generated the most intense noise events at these stations. The number of noise eve
associated with vehicles and machinery declined with distance from the Project. Noise exposure relating
aircraft was highesear the Mine Site (as expected, since the airstrip is located at the Mine Site) and declin
with distanceN o consistent relationshopcurredor aircraft noise and distance from the Tote Road or Milne
Port; aircraft sound eventgere infrequent but all distance categori€onsistent with predictions in
baseline noise models, noise events from machinery and vehicles were rarely detected at Far monito
stations andlmost neveait Reference stations.

Noise source . Anthrophony . Biophony . Geophony

Mine Site Tote Road Milne Port

—_
(=3
(=]

75

50

Proportion of sampling periods (%)

Far Far

Reference Near

Near Far

Figure 5-3. Barplot showing the proportion of iIminute sampling periods with impulsive noise events due to
anthrophony (vehicles, machinery, and aircraft), biophony (birds and insects), and geophony (wind and
rain).

Based on 3,840 minutes of mahiadhgite.

Reference Near
Distance category

Reference
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Figure 5-4. Barplots showing the frequency of noise events from aircraft, machinery, and vehicles by Project Area and
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Figure 5-5. Boxplots showing the cumulative sound exposure levéBEL) of noise events from aircraft, machinery,
and vehicles by Project Area and distance from the Project.
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Table 5-4. Frequency and intensity of anthropogenic noise events by noise source, Project area, and distance

category.
Sound Project .. .o  Frequency SEL (dBA) Peak (dBA)
Source Area (%) 10n 50h 90h 10n 50h 9Qh
Near 1.17 59.4 74.4 87.1 54.3 67.0 79.0
Mine Site Far 0.83 52.1 64.8 74.2 50.1 60.2 65.9
Reference 0.08 55.2 59.0 71.0 51.1 53.3 68.2
= Near 0.00 - - - - - -
§ Tote Road Far 0.16 53.8 63.1 70.0 514 57.7 65.2
< Reference 0.08 57.1 70.9 74.4 51.1 63.5 67.5
. Near 0.10 67.0 76.2 85.5 63.6 70.9 78.5
'g,"(')'rqe Far 0.23 63.3 71.8 79.7 58.3 68.4 73.8
Reference 0.23 57.3 62.5 715 53.0 55.8 64.1
Near 2.89 57.8 65.3 75.4 54.3 60.4 69.4
Mine Site Far 0.44 49.2 55.5 59.7 46.2 49.3 54.5
- Reference 0.00 - - - - - -
E Near 0.10 53.0 62.5 66.7 50.6 58.1 62.5
% Tote Road Far 0.05 55.6 55.7 55.8 50.9 51.5 52.1
< Reference 0.00 - - - - - -
. Near 3.46 55.7 62.5 71.5 52.4 58.1 67.6
Miine Far 1.98 50.4 55.0 60.4 47.0 51.3 55.4
Reference 0.00 - - - - - -
Near 0.21 53.0 58.0 66.9 50.2 56.1 66.6
Mine Site Far 0.60 48.5 50.6 54.3 46.2 475 51.9
Reference 0.00 - - - - - -
% Near 26.74 59.6 74.5 81.8 54.0 67.8 74.4
% Tote Road Far 0.91 52.1 56.7 61.0 48.8 51.9 55.8
> Reference 0.05 45.8 47.6 49.4 45.8 47.2 48.6
. Near 0.65 56.9 63.5 70.9 53.9 58.5 64.1
'\P"(')'Re Far 0.03 59.4 59.4 59.4 57.4 57.4 57.4
Reference 0.00 - - - - - -

Note: Frequency represents gecent of dminute sampling periods with a noise event related to each source. The table sun
the 1@, 500, and 90 percentile of cumulative sound exposure level (SEL) and maximum (peak) noise measurements
sound events, based on 3,84Qutemof monitoring at each site.

5.2.3 CONTINUOUS SOUND EVENTS

5.2.3.1 Wind

Wind was a constant noise sotircall monitoring sites experienced windy conditions during more than half
of the recordingg éble5-5). Windy conditions were most prevadhtiine Port. Typical noise levels ranged

from 0.7dBA to 9.3dBA louder during windy periods than calm periods. Peak noise levels werdBif to 14
louder at Near sites on windy days than calm days, and generally betd&emd®@%BA louder at Far

and Reference sites. Thgansthat wind is likely masking at least some Prejatéd noise and is a
consistennoise interference soeron the norttBaffin Island landscape. This is further supported by the
different density distribution figures and higher variability for all recording periods versus the subset ¢
recording periods for which windy periods were filtere&iguré5-6 andFigure5-7). The following noise
monitoring results are repent for calm conditions only.
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Table 5-5. Summary of Aweighted continuous sound pressure level (Leq) for each monitoring site, including all-15
minute (June) samples recorded atfour intervals between Juneth and June 8th, 2020, and 4finute
(July) samples recorded at-fhour intervals between July 17 and July 27, 2020.

All Recordings (Leg) Calm Recordings (Leg)

Project . Calm Calm
Area Distance Background Typical Peak d>§2 Recordings Rec?)/rdlngs Background Typical Peak ;ég
100 500 90" g Q) (%) 100 500 90" g
. Near 43.0 543 646 985 146 435 41.2 495 627 97.3
g'i'tge Far 38.3 435 653 732 152 452 37.8 306 431 434
Reference  38.3 420 588 625 135 402 38.2 386 408 178
Near 485 573 628 97.9 160 47.6 48.4 56.6 61.6 975
;‘c’)tae y  Far 39.9 441 671 845 147 438 39.7 404 436 65.3
Reference  36.3 401 630 50.0 143 426 36.2 365 381 6.3
_ Near 458 575  67.3 100.0 111 33.0 43.8 482 538 100
';,"(')'rr;e Far 41.0 484 686 93.2 134 399 39.6 443 482 858
Reference 37.1 45.2 65.6 64.0 104 30.9 36.9 375 40.1 115

Note: Results are presented for all recordings and for recordings made under calm weather conditioh@» ahe 20 percentile are used
to indicate, respectively, the background, typical, and peak continuous sound pressure level that was recordediag s#eh Tiheni
percentage of recordings wit0}.eq is reported for comparisorthe operational noisereshold, 1.5 km from the PDAhe sample
size for all monitoring sites was n = 336.

EDI Project No.: 20Y0019 EDI ENVIRONMENTAL DYNAMICS INC. 28



MARY RIVER PROJECT
Terrestrial Environment | 2020 Annual Monitoring Report @

Mine Site

0.15 -

0.10 - . Far
Q Reference

0.05

0.00

Tote Road

0.15 -

o a
\

0.05 -

Relative frequency of occurrence

0.00 -

Milne Port

0.15 -

0.10 -

40 50 60 70 80
Equivalent continuous sound level (dBA)

Figure 5-6. Density plots showing the relative frequency of occurrence of continuous sound levelsglfor each
distance category within eachProject area for all recordings (n = 338 per site), including windy periods.
Values on thaxis can be interpreted as relative probabilities; ieightahple meansctadsurement occurred twice
as often asgulith a height of 0.1.
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Figure 5-7. Density plots showing the relative frequency of continuous sound levelsef).-for each distance category
within each Project area forrecordings made in calm weather (i.ewithout wind or rain).
Values on thaxis can be interpreted as relative pFavabilitiesieheight of 0.2 meansthadsurement occurred
twice as often agwith a height of 0.1T&8l&leéd-3 for sample sizes at each monitoring site.
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5.2.3.2 Noise Environment Characterization

Mine Sitefi Sations experienced calm conditions during 40.2 to 45.2% of sampling pelerdheda
conditions, lie Near monitoring station's typical sound |lexa¥iselevated relative to the Far and Reference
sites with typical sound levelgl9f5dBA and peak sound levels627 dBA. There was significant overlap
in the sound levels mea=iat the Far and Reference giiggire5-7); backgrounand typicasound levels
were both within @iBA for the far and reference si€able5-5). Peak sound levels at Fag station were
2.3dBAhigher thamat the Reference statidiypical sound levels decreased®mBA from the Near station

to the Far station and by 1IBA from the Far to the Reference station.

Tote Roadfi Sations experienced calm conditions during 42.6 to 47.6% of sampling periods. Under thes:
conditions, the Near monitoring station had the highest typical sound leteBAG&mong all the
monitoring stations and peak sound levels {8A% comparable to the Mine SiBmund levels at the Far
Station werenuch lower than the Near Stat{Bigure5-7); background, typical, and peak sound levels were
allelevatedt the Far Station was still elevated relative to the Referencdpehiérb dBA Table5-5).-
Typicalsound levels decreased 6y2dBA from the Near station to the Far station and3yB3A from the

Far station to the Reference statidyrslight differencewas foundin median souh levels between all
recordings (53dBA) and calm recordings @@BA) at the Near station becattse wind did not mask
passing vehicled this site. At the Far and Reference stations, including windy recordings increased typic:
sound levels by 3dBA and 36 dBA, respectively.

Milne Port i Sations experienced calm conditions less often than the other Project Ag@a® (ice.
39.9% of sampling periods). The Near monitoring station had similar typical sound2elg4s ¢#8m) as

the Mine Sé; however, peak sound level8@BA, calm) were lower than Near stations at the other Project
areasSound levels at the Far Station were much lower than the NearBtaties-7). Compared to the
other Project areas, the Rwat the greatest differencéatckground, typical, and peak sound leetleen

the Far Statioand theReference Statiomgble5-5). Typical and peak sound levels at the Far station were
higher than the other Project areas (44.3 andB&,2espectively). Typical and peak sound levels at the
Reference station welike other Project areas (I¥and 4QL dBA, respectively)ypicalsound levels
decreased by only 8BA from the Near station to the Far station and bgBA8from the Far station to

the Reference station.

Background sound levelsare the Ly of quietest 10%f all recordings madender calm conditions.
Backgroungound levels were similar for the Mine Site and Milne Port Near stations, ranging from 41.2 tc
43.8dBA, while the background sound level at the Tote Road Near station was higheiBat 48.4
Backgound sound level was similar at all Far and Reference sites, ranging from 362A0 39.7

Typical sound levelsare the mediandof all recordings made under calm conditions. Typical sound levels
at Near stations exceed@dBA in all Project areas, as expected from such proximity to Project activities.
Among monitoring stations in the Near category, typical sound levels werst gtethe Tote Road
(56.6dBA) and similar at Mine Site (4$83) and Milne Port (48dBA, Table5-5). This is likely due to the
proximity and frequemtaffic noisesource at the Tote Road, whereas noise at the Mine Site and Milne Port
may be more dispersed amkipated mor@monghe noise sources.
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Peak sound levelsare the Ly of loudest 10% of atecordings madender calm conditionBPeak sound
levelsgecordedduring the study were highest at the Mine Site Near staticB@&p.¥llowed by the Tote

Road Near station (6dBA) and the Milne Port Near station (%B8). Peak noise dissipated to below
49dBA at all Far stations and belowdBA atall Referece stations. Peak and maximum noise levels were
likely caused by Projeetated activities and not wind since these were elevated the most in Near and Fa
stations, but not at the Reference stations. The range between Peak and Background noisdstevels was
much more pronounced at Near stations (averagedBf diference) than the Far and Reference stations
(average of 6 dBA andiBA difference, respectively). This difference further suggests that the elevated noise
recorded was produced by Projetividies.

5.2.3.3 Noise Dissipation

Projectrelated noise dissipated differently between Project areas. Typical noise levels dissipated between |
and Far stations the least at Milne Portd@4), moderately at Mine Site (8B®), and the most at Tote

Road {6.2dBA). Dissipation between Far and Reference stesmwch lower, ranging from HBA
dissipation at Mine Site to 6BA at Milne Port. This indicates that Prejeleited noise dissipates quickly

from the PDA at the Mine Site and Tote Road benpiatly carries farther at Milne Port. As Milne Port had

the quietest Near station, the comparatively high SPLs at the Far station may be due to local terrain acting
amplify noise or alternative noise sources detected at the Far statstipéeaghe Port, wildlife, land
users)These results matched the original baseline prediction thatrBlajedtnoise would be audible at
1.5km from the PDA but approaching background levels. As predicted in baseline noise modelling, typic
ambient noisedd dissipated to withindBA of background levels bkrd (Reference) from the PDA for

all Project areas.

5.2.3.4 Noise Density Distribution

After filtering out windy periods, differeneese apparenh the density distribution of noise recordings
between th€roject areas and distance claBgpa€5-6 andFigure5-7). Reference noise was slightly higher

at the Mine Site thatthe Tote Rad and at Milne Port. Noise recorded Near the Project areas was generally
quieter at Milne Port than the other two Project areas (typically udB&y) 3%oise recorded botiearand

far from the PDA was consistent at the Tote Rogdéinerally withithe same range of dBA), likely because

the primary noise source was traffic, which produces a similar sound with each passing vehicle. Noise recotr
Near the PDA was most variable,@avider range of dBA) and generally reached louder levels atthe Mi
Site Still,noise recorded Far from the Mine Siterelativéy consistenand moderately variable. The variable
noises at the Mine Site may have been due to the variety of operational activities occurring in the area, s
as blasting, traffic, crus, and flightsThe roise was variable both Near and Far from Milne Port, and
generally quieter at Near stations but louder at Far sthtamgher Project areas. This may be due to
variousactivities occurring at Milne Port, shipping noise beirgdpigkat the Far site, terrain conditions
affecting noise dissipation or other environmental factors. As expected, Reference noise density distribut
wasconsistentor all Project areas.
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5.2.3.5 Comparison to Baseline

The project's baseline noise assessmanconducted in 2007 by RWHRWDI AIR Inc. 2008)Before
construction, noise monitoring stations were set up near the Mine Site and Milne Port to record the ambie
noise environmentDuring the baseline assessment, anthropogenic noises were fmifinmgdd to
exploration actives or the occasional passage of land users at Milne Port or presence at the future mine si
Using Equivalent Continuous Sound Pressure Leygdbéiseline noise levels ibarMine Siteanged from

20 to 34dBA during the sampling period, with a 24 Ineean of 28BA, while baseline noise levels at Milne

Port ranged from 21 to 8BA, with a 24 hour mean of @BA. The baseline study used weather station
data to filter out windy days and timed the sampling period outside most exploration activities.

Baseline noise modelling predicted that Pagkted noise would be audible to a maximutd dBA at

1.5km from the PDA and not be audible &n8from the PDABaffinland Iron Mines Corporation 2013b)
These predictions were incorporated into the operational noise threshalBAf4@km from the PDA
outlined in the Projectds Air Qual i tBaffintlamddronNoi s
Mine Corporation 2020)

Consistentliscrepanciesere founcetween study data and baseline Ratarence 4 obtained through

the study are several dBA louder than baseline data for minimum, maximum, and typical values after remo\
windy periods. The baseline noise study also found that background noise was appraiihaatedy 5t

Milne Port than at the iNke Site; this was not observed in the study (typical noise levels at the Reference site
were 1.1 dBA quieter at Milne Port than at the Mine Site). These discrepancies are likely due to the hig
onoise floord of Audi mo toise belowsstiBA. Theminimdmaagise levels | d
reported herare likely an overestimate ofdlouakound environment.

Regarding noise predictions modetigtie ERRBaffinland Iron Mines Corporation 201 3bpical noise
levelswvere predicteatbe belowl0 dBA 1.5km from the PDA(except for some areas at the Mine Bite)

40 dBA prediction wasommonlyexceeded #teFar stationsor allProject areas (43.4%line Site, 65.3%

- Tote Road85.8% Milne Port)It is probable that som&m@eedances amsoassociated with low levels of
wind interferencéecause this analysislided recordings where wind was detectable in <25% of the
recording interval

5.2.3.6 Wildlife Response

The Project generates continuous apdlsive anthropogenic noise loud enough to elicit a wildlife response
(i.e.,continuous peakound or impulsive sound events alisd@BA). The Tote Road Near station had
typical continuous sound SPLs abovaEss, and both the Tote Road and Mine Site stations had peak
continuous sound SPLs ab&®mIBA. However, over 90% of continuous sound dtm.som the PDA

was below 58B in all Project Areas, which generally would not cause a wildlife response.

Impulsive anthropogenic sound events abbdBA were detected at all distance categories and all Project
areadut as expecteavere more frequent and intense at Near stafiiheugh impulsive aircraft sounds
(i.e, airplanes, helicopters) were consistently above 55 dBA in all distance catsgosmsnd events were
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rare, especially away from the Mine Bxreluding the Mine Site Near site, no single site exceeded 1%
frequency of impulsive aircraft noise, and cumulative frequency of impulsive aircraft noise over these si
was still less th&%6. Thus, any disturbance to wildlife caused by aircraft noise would be infrequent and shor
in duration.Generally, impulsive machinery and vehicle sound events dissipated to the near threshold «
wildlife response (i,85 dBA to 60 dBA) at3km distace from the PDATheseoccurred less than 3% of

the time. Although the Project generates impulsive anthropogenic sound events in akd dfettare

loud enough to elicit a wildlife response dtrh.from the PDA (i.eabove 55 dB), these loudses are
infrequentand unlikely to cause significant wildlife disturbance

5.3 NOISE MONITORING SUMMARY

In summary, &y finding from the Noise Monitoring Stumlyelation to objectivesclude:
1 Deployment of ARUs at the Project aetermination of utility and effectiveness for monitoring
Projectrelated sound
A Automated recording units effectively recorded the ambient noise environment with
minimal time and resource investment for field deployment but a considerable investment

for aralysis.
A Audiomoths were preferred to SM4s because they were less sensitive to wind interferenc
However, a3 BA oOonoi se floordé in Audi omoth wun

noise environment when sound levels were belolB/A5Because of this liation,

sound level measurements from these devices are useful for comparing the relative
acoustic environment amasitgs buare less effective at measuring absolute sound levels
for comparison to ERP predictions.

1 Recording andharacteration ofnoiseproduced by the Project near its main areas of activity
(Mine Site, Tote Road, and Milne P&$sessment bbw soundvariesbetween sites and with
distance from thBDA; and Determination of compliance with thelBA threshold at.5km
from the PDA

A Wind was a major factor in recording quality; more than half of all recordings were affected
by wind interference, which can mask Progéatied noises.

A Most impulsive sound events were from wind or rain. Anthropogenic sound events were
detected at all Bject areas and distance categories, and frequencies of types of
anthropogenic sound events (machinery, aircraft, and vehicle) varied by Project arec
Except for aircraft noise, anthropogenic sound events dissipated with distance from the
PDA.

A The typicalcontinuous sound environment differed between Project areas. The
continuous sound along the Tote Road was, on average, louder than at the Mine Site C
Milne Port, though this may have been due to ARU location being closer to the road noise
than were the ime and port site recorders rather than point source noise levels.

A Continuous noise level density distribution differed between Project areas. The Mine Site
had the widest distribution/variance of noises in the Near distance category. In contrast,
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Milne Port had the widest distribution/variance in the Far distance category, and Tote
Road had the most consistent noises.

A Noise level dissipation differed between Project areas. Noise dissipated between Near ar
Far stations the most at the Tote Road, anddkedt Milne Port, and dissipated to within
1 dBA of background levels at Reference stations.

A Although he Project does generate noise loud enough to elicit wildlife resppnse (i.e.
above55dBA) closeto the PDA, over 90% of the noise recordings &mi.som the
PDA werebelow this threshold, and anthropogenic noise evergdetectedess than
3% of the time at 116m from the PDA.

A Projectrelated noise was audible atkinSrom the PDA butvasgenerally not audible
at 3km from the PDA.

A Due to the infrequency of anthropogenic noise events and the noise dissipation away fron
the PDA, it is unlikely that Projeetated noise will have angasurableffect on wildlife
distribution obehaviomat a beyond B km from the PDA.
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6 HELICOPTER OVERFLIGHT S

The NIRB Project Certificate No. 008mendment 3ncludes three Project Conditionsetsure that
disturbance to birds and wildlife causedrbsattiis minimized whenever possjblenavut Impact Review
Board 2020)The conditions are as follows:

1 ProjectCondition #5590 The Pr oponent shal | ensure that
specified operational purposes such as drill moves, take offs and landings), and subject to pilof
aircraft and human safety, a druidmgfadt least 610 metres during point to point travel when in are
to have migratory birds, and 1,000 metres vertical and 1,500 metres horizontal distance
concentrations of migratory birds (or as otherwise prestiiddeginvyrdmentetré/orking Group) and
use flight corridors to avoid areas of sig

i1 Project Condition#7 Subj ect to safety requirements,
to maintain a cruising atiftatieast:

A 650 m duripgintopointravel when in areas likely to have migratory birds

A 1,100 m vertical and 1,500 m horizontal distance from observed concentrations of migra

A 1,100 m over the area identified as arkeylsitg fSnow Geese during the moultirdy period (J
August), and if maintaining this altitude is not possible, maintain a lateral distance of at |
from the boundary of this site.d

i1 Project Condition #7272 Th e Pr o p o n e n t aresnfioaried of mimnsum rcraising atdute
guidelines and that a daily log or record of flight paths and cruising altitudes of aircraft within all
maintained and made available for regulatory authorities such as Transputh€&anadaatartmnitor
follow up on complaints. o

Baffinland in collaboration with the TEW&ommitted todspecific measures to ensure that employees
subcontractors providing aircraft services to the Project are respectful of wildtifeaynddouitihaamdstnog til
Project arg@¥ikigtani Inuit Association and Baffinland Iron Mines Corporation.2014)

To monitor compliance with these Project Conditona nd Baf f i n | ata @dnshelicoptenmi t 1
flight logs were analyzed to determbfigerenceith the Project Conditions.

6.1 METHODS

As per Project Condition #71, the analysis indltigefollowing aircraft cruising altitudes in consideration
of migatory birds during specific periods:

1 1,100metres above ground level (magl) while travelling through the key moulting area for Snow
Geese during moulting season, July and Augqudt500m horizontal distance from the
boundary;

1 650magl duringpointto-point travel in areas outside of the Snow Goose area during moulting
season and all areas in all other months; and
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1 1,100magl vertical and 1,560horizontal distance from observed concentrations of migratory
birds at all times.

Canadhn Helicopters provided flight tracklog datddaily pilot timesheets (with flight details) to provide
context and explain the need for transits that did not adhere to flight height guidelines. Point data we
provided in feet above sea level and ctad/és metres above sea level (masl). A Digital Elevation Model
(DEM) was used to estimate grolmee| elevation above sea level, which prbeleeation data to calculate

the helicopter trackl ogbds al ti t ugdendlavelonunetreg(req u n d
magl) at each tracklog point, the masl from the DEM was subtracted from the masl from the helicopte
tracklog.

To assure the calculated values were correct, a Quality Assurance/Quality Control procedure was comple
on the cta by querying ttigght tracklog data's status fidtdvas assumed that when the helicopter status
was owheels offod or owheels ond6, the elevation
points, the average elevation above grimwedl was 51h. The standard deviation in 2020 indicated that
accuracy was approximatedsm.

The flight tracklog points were joined with the pilot logs from daily timesheets and converted to flight line
segments for analysis. Each line segment répoessiraight line between two consecutive flight tracklog
points within the same transit. The minimum flight height and flight time were calculated for each flight lin
segment.

Data were split into two categories: 1) data within the Snow Goose agemalulting season (July and
August) in relation to 1,16tagl elevation requirement and 2) data outside the Snow Goose area during
moulting season and in all areas in all other months in relatiomtag&dévation requirementhe datasets

were thenmalyzed separately to assess specific flight height allowances using the different areas and minin
flight height values. The first and last flight line segments of a flight as the helicopter takes off or lands we
considered compliant, despite beingvbéhe elevation requirement. Flight data with rationale for flying at
lower elevations than required was considered compliant with rationale. Based on these criteria, flight d
were organized into the following six categories:

i data within the Snow Goaoaeea in July and August, where the InHg0 elevation requirement
was achieved (compliant);

i data within the Snow Goose area in July and August where timeab/1€l@vation requirement
was not achieved, but the rationale fodéwel flying was givéoompliant with rationale);

i data within the Snow Goose area in July and August where timeab/1€l@vation requirement
was not achieved and no rationale forléwel flying was given (roampliant);

i data outside the Snow Goose area during moultsgnsamad in all areas in all other months
where the 65Magl elevation requirement was achieved (compliant);

i1 data outside the Snow Goose area during moulting season and in all areas in all other mont
where the 65Magl elevation requirement was not aetijdwt the rationale for ldewvel flying
was given (compliant with rationale); and
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i data outside the Snow Goose area during moulting season and in all areas in all other mont|
where the 650 magl elevation requirement was not achieved and no ratiowdés/éb flying
was given (neoompliant).

Additional details concerning helicopter pilot ratiaraleflight timevere requested during 2020 TEWG
meetingsThe helicopter flight database used for assessing complianeanabzed from 2017 to 2019
and incorporated into the 2020 analysis to address this fdw2&t 52019 reanalysis resaltepresented

in AppendixD, while theesults of th2020 analys@ésepresented belowlight time was calculated for each
pilot rationale stated in the pilot logs.

To comply with the horizontal guidelines, pilots were given the spatial boundaries of any identifiec
concentrations of migratory birds, buffered by thereeqLi500 m horizontal avoidance distance. \Rdats

then asked to avoid flying in these afBas only area identified for horizontal avoidavesethe key
moulting area for Snow Geese.

6.2 RESULTS AND DISCUSSION

A discrepancy exists between Prdpmridition #59, suggesting that minimum flight height should be
610magl in all areas, whereas Project Condition #71 prescribes a minimum flight heigmagf 650
Considering that most, if not all, areas where Baffinland operated in June through 3ep@ewdrerlikely

to have migratory birds present, the default minimum altitude for the ana&Ssnags

No Oobserved conc en téromdreasopnescribed exphicitlyghy the DEVWG tobavoidd s
migratory birdsvereidentified in 2020Except for the Snow Goose area, no analysisrewsredto
determine compliance of 1,X00ertical and 1,500 horizontal distance of any other location. No known
public complaints occurred about helicopter overflights for fiofi@s per Project Conditigi2. In 2020,
Canadian Helicopters operated four helicopters during the summerceeassiant witl2019 and 2018
operational requirements

A total of 1,863 transits were flofxom May to September, of which 116 (6%) intersected the Snow Goose
area (dmonths)and 1,747 (94%) were outside of the @eddd6-1). The total flight time was 852.3 hours
with 22.1 hours (2.60%) flown within the Snow Goose area (H#isyramd 830.2 hours (97.40%) flown
outside the aredadble6-2).

In 2020, flight height compliance within the Snow Goose area during the moulting season was 89.5
(Table6-3, Map6-3 andMap6-4). The low compliance in July within the Snow Goose area was due to a
single norcompliant flight, accounting for 48.6% (0.45 hours) of the total flight time. A helicopter was
ferrying to the Project late in the seaand the pilot, who was new to fireject, did not know about the

Snow Goose area. Overall compliance in all areas for all months waka®6e8%; Map6-1to Map6-5).

Again, the low compliance in May was due tecampliant ferry flights of helicopters arriatgjte for tte

first time that account for a high proportion of the 1.84 hours flown in May. These ferry flights arriving from
off-site may have experienced operational constraints (i.e., fuel capacity and flight range).
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Pilots maintain a 1,160 vertical distance alBground level when flying over the Snow Goose area
whenever possible during moulting season. If this flight height is not possible for safety or operational reaso
pilots maintain a 1,5@0horizontal distance if the flight path allows. However,38&M horizontal buffer

is not always practical as it results in longer flight times, which causes more overall distumbance. As
alternative pilots sometimes fly over the eastern edge of the Snow Goose moulting area. Baffinlan
understands that Snow Geeare typically concentrated in the core of the moulting area and are seldom
present near the edges, so disturbance to birds under flight paths at the edge of the Snow Goose are
unlikely.This alternative reduces theerall flight time and associatksturbanceFlightsoverthe Snow

Goose area ao®nsidered nenompliant

Table6-L. Number of transits fl own per month with a bre
the Snow Goosarea, May ® September 30, 2020.
Month Tot al w of Tr an¢< % Transits Over w of Trar % Transits
Transits Snow Goose Area  Snow Goose Areg Outside Snow Goose Outside Snow
Area Goose Area
May 2 2 100 0 0
June 185 4 2 181 98
July 614 10 2 604 98
August 756 67 9 689 91
Septembel 306 33 11 273 89
Total 1,863 116 6 1,747 94
Table 6-2. Number of flight hours per month with a breakdown of flight time (hrs and %) flown within and outside
the Snow Goose area, MaydlSeptember 30, 2020.
Month Total Flight Flight Hours % Flight Time Flight Hours % Flight Time
Hours Over Snow Over Snow Outside Snow Outside Snow
Goose Area Goose Area Goose Area Goose Area
May 1.8 0.% 51.54 089 4846
June 7856 0.76 0.97 7779 9903
July 234.2 0.8 0.40 23309 99.60
August 37527 14.2 3.76 361.1 96.24
September 16266 539 3.31 15728 96.69
Total 852.3 22.b 2.60 830.2 97.40
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Table 6-3.  Number of flight hours of flight height compliance( O 1, 1 @vidhin tha $nbw) Goose area during
moulting season, July B August 31, 2020.
Total . Compliant with Combined i .
Month Area Flight Compliant Rationale Compliance Non-compliant
Hours hrs % hrs % % hrs %
May n/a n/a n/a n/a n/a n/a n/a n/a n/a
June n/a n/a n/a n/a n/a n/a n/a n/a n/a
Within
July SNGO 0.93 0.13 1377 0.35 37.8 514 0.45 4859
Area
Within
August SNGO  14.12 2.88 20.2 10.11 7158 9200 1.13 8.00
Area
Septembel  n/a n/a n/a n/a n/a n/a n/a n/a n/a
Total 15.05 3.01 2001 10.46 6948 8949 1.58 108
Table 6-4. Number of flight hours of overallflight height compliance in all areador all months between May B
September 30, 2020.
Total Compliant Compliant with Combined Non-compliant
Month Area Flight Rationale Compliance
Hours hrs % hrs % % hrs %
May AA" 1.84 0.07 3.6 0.00 0.00 3.6 1.77 9637
reas
All
June Areas 78.56 19.16 2439 56.23 7158 95.97 3.17 4.03
All
July Areas 234.02 58.21 2488 168.01 7179 9667 7.79 3.3
August A 37527 11223 204 25143 6700 964 11.8 309
September N 16266 4585 2810 11028 678 999 6.53 401
Total 852.34  235.52 27.6 585.96 68.5 96.3 30.86 3.e
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This document is not an official land survey and the spatial data
presented is subject to change without notice.
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Map 6-5.  Overview map of helicopter flight pathdor September, 2020.
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https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww2.gov.bc.ca%2Fassets%2Fgov%2Fenvironment%2Fresearch-monitoring-and-reporting%2Fmonitoring%2Femre%2Flab-manual%2Fsection-g-2020.pdf&data=04%7C01%7CRick.Hawthorne%40alsglobal.com%7Cc55c1cb897b146f4e5b108d94baa999c%7C485ca04e6f7440509764cdb4bfa89c25%7C0%7C1%7C637624018411634201%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=eXKGM3SzWXUqBPSVe0%2BYGLxoDQp6Q0D0YeZ2uAcRlwI%3D&reserved=0
https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww2.gov.bc.ca%2Fassets%2Fgov%2Fenvironment%2Fresearch-monitoring-and-reporting%2Fmonitoring%2Femre%2Flab-manual%2Fsection-g-2020.pdf&data=04%7C01%7CRick.Hawthorne%40alsglobal.com%7Cc55c1cb897b146f4e5b108d94baa999c%7C485ca04e6f7440509764cdb4bfa89c25%7C0%7C1%7C637624018411634201%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=eXKGM3SzWXUqBPSVe0%2BYGLxoDQp6Q0D0YeZ2uAcRlwI%3D&reserved=0
https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww2.gov.bc.ca%2Fassets%2Fgov%2Fenvironment%2Fresearch-monitoring-and-reporting%2Fmonitoring%2Femre%2Flab-manual%2Fsection-g-2020.pdf&data=04%7C01%7CRick.Hawthorne%40alsglobal.com%7Cc55c1cb897b146f4e5b108d94baa999c%7C485ca04e6f7440509764cdb4bfa89c25%7C0%7C1%7C637624018411634201%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=eXKGM3SzWXUqBPSVe0%2BYGLxoDQp6Q0D0YeZ2uAcRlwI%3D&reserved=0
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