Attachment1
Lynn Lake Gold Project

Information Requirements from Environmental Impact Statement Technical Review

On August 26, 2020 the Impact Assessment Agency of Canada commenced the technical review of the Environmental Impact Statement for the Lynn Lake Gold Project. The table below is to assist in the
preparation of Information Requests that support full understanding of the Project’s potential for significant adverse environmental effects and potential impacts to rights.

Lynn Lake Gold Project - Technical Review Information Requirements August 2020

shore of Cockeram Lake to the northern shore of Eldon Lake. This
portion of theboundaryappears to cut through tributaries to each
of the lakes, and hence does not follow surface water dividesas
the remaining portions of the LAAboundary appears to do.

If this LAA/RAAboundary does indeed exclude portions of these
tributaries thereshouldbe a rationale providedas to why onlya
portion of a given surface water system was assessed within the
groundwater model to ensure adequate representations of
potential changes to groundwater surface waterinteractions.

Reference Expert Dept. | EIS Guideline EIS Reference Context and Rationale The Proponentis Requiredto...
IR# or group Reference
Groundwater Quantity
NRCan-01 NRCan Section 3.2.3 Spatial Volumel, The EIS guidelines require that the rationale willbe provided for Providea rationalefor thelocationof the southern
and Temporal Chapter 8, the selectionof the boundaries of the LAAand RAAs. boundary of the MacLellansite LAA/RAAand discuss the
Boundaries Section8.1.4.1 potential effect of this location on the assessment of
Spatial The LAA/RAA for the MacLellansiteis shownon Map8-2, and changes to groundwater surface water interactions inthese
Boundaries,and | describedin Section8.1.4.1. Thesouthernboundary of the LAAis tributaries.
Map 8-2 described as following a northwesternpathfromthenorthern




NRCan-02 NRCan Section 3.2.3 Spatial Volumel, The EIS Guidelines state that the spatial boundaries should span all | Clarifythetime periods and conditions assessed for the
and Temporal Chapter 8, phases of the project. decommissioning and closure phases of the project with
Boundaries Section8.1.4.1 respect to groundwater quantity. Alignthese phases with

Temporal Section 8.1.4.1describes 5 to 6 years of active closure followed by | the results presented in the hydrogeological technical
Boundaries, 10 years of post-closure monitoring prior to permanent closure assessmentsin Volume5 Appendices Fand G.
Volume5 conditions. Given thattheresults of the closure period

Appendix F assessments described inVolume 5, appendices Fand G represent

Section 5.4.1,and | the period when the pitisfully flooded, and pit flooding is

Appendix G, expected to take over 21 years atthe MacLellan Site, these

Section5.4.1 timelines do notreconcile withthe 10 year post-closure duration.

NRCan-03 NRCan Section 4.3 Study Volume1l, The EIS Guidelines state thatall models will be documented such Providerationale for thelocationof the lower model
Strategy and Chapter8, thatanalyses aretransparentand reproducible. boundary, and theanticipated impact on the assessment of
Methodology Section 8.2.1.2, groundwater quantity.

Volume$5, Section 8.2.1.2indicates that the groundwater model domainis
Appendix F, Table | terminated atthe depth of the open pit for each model. Forthe
4-1,and Volume | Gordon Site,themodel isterminated atanelevationof 115mASL
5, Appendix G (Appendix F, Table 4-1). For the MacLellansite the model is
Table4-1 terminated ata depth of -15mASL. Based on the pitdepth and the
topography shownin cross-sections, itis unclear whether the
bottom slice of the model exactly coincides with the minimum
elevationof the open pit.
Although the hydraulicconductivity atthe base of the open pitsis
expected to be low, placement of the model baseatthe pitfloor
would indicatethatno flowis expected at these depths. This
representation mayunderestimate total inflow to the pit,and
change propagation of dewateringinduced drawdown. Giventhe
low numerical cost to include additional depth, providerationale
for thelocationof the lower model boundary, and the anticipated
impacton the assessment of groundwater quantity.

NRCan-04 NRCan Section 6.1.2 Geology | Volumel, The description of the baseline geological conditions states that Updatesection 8.2.2.1 with the correct maximum depthto

and Geochemistry Chapter 8, bedrock was encountered atdepths of upto 10 matthe bedrock foundthrough drillingatthe MacLellan site.

Section8.2.2.1

MaclLellan Site. However, throughout the remainder of the
documents, the presence of buried valleys at the MacLellansite
arediscussed, with up to 28 m of overburden overlying the
bedrock.

These statements should be reconciled for clarity.




NRCan-05 NRCan Section 6.1.2 Geology | Volumel, The EIS guidelines statethata geological description of the Providetherationale used to terminate the East Fault to
and Geochemistry Chapter 8, bedrockandhostrock should beincluded. For the Gordon site, the eastof the Wendy Pit.
Section 8.2.2.1, two faults (the Wendyandthe EastFault) arenoted andshown on
Figure8-12 Figure8-12.The EastFaultis shownto terminateto the eastof the
historical WendyPit. However, based on thetrend of the faultit
does notappearthateither the historical pit, or borehole drilling
would confirm the termination of this fault.
Given the conceptualized influence of this faultzone on the
hydraulic conductivity inthe vicinity of the pit, the location of
thesefaults has the potential to have a strong influence on the
drawdown and groundwater inflow rates associated with the open
pitdewatering.
NRCan-06 NRCan Section 6.1.2 Geology | Volumel, The EIS guidelines require geological maps and descriptions of the | Provide mapsshowingthevariation in overburden
and Geochemistry Chapter 8, geology. Afeature of the geology of the MacLellan sitediscussed | thicknessacrossthe LAAfor both the Gordon and
Section8.2.2.1, inSection 8.2.2.1isthe presence of buried valleys. Thelocation of | MacLellan site.
Figure8-13, thesefeatures is difficult to discern on Map 8-13.
Volume/4, Provide additional rationale for the separation of the two
Appendix H, As shown on Map 8-13the bedrock low to the north of Minton bedrock lows to the east of the MacLellanpit. Discuss

Section4.2.2.1

Lake (GBHM-14, MWM-03) is interpreted to be distinct from the
lowto the eastof the pit. In the absence of confirmative drilling
data, a bedrock highhas been inferred to be present between
thesetwo lows. The low proximal to the pitis conceptualized as
beingrelated to thelocation of the fault zone, whereas the Minton
Lake depression is conceptualized as beinga separate buried
channel.

Given the orientation of the faults, the proximity between the
lows, andthelack of confirmatory data, thereis a potential
continuous buried channel between these two locations. As the
bedrock lows tend to be filled with higher permeability material,
connectivity of these features has the potential to alter
assessmentresults. Strong rationale for the separation of these
features shouldbe provided.

whether the low associated with thefaultzoneis presumed
to bedueto increased propensity to erosion within the
faulted zone, or dueto displacement associated with the
faulting.




NRCan-07

NRCan

Section6.1.5

Groundwater and

Surface Water®

Volumel,
Chapter 8,
Section8.2.2.3
Hydraulic
Conductivity,
Volume4,
Appendix H,
Section4.2.1.3,
Volume4,
Appendix H,
Section4.2.2.3
Volume5,
AppendixF,
Section 3.3.5,
Volume5,and
Appendix G,
Section3.3.5

Bedrock Hydraulic
Conductivity

The description of the hydrogeological context of the project
should include the delineation of stratigraphicand hydrogeological
boundaries andthe physical properties of the hydrogeological
units.

For both sites the bedrockhas been subdivided into 4
components. Shallow, Upper, Intermediate and Deep bedrock. The
hydraulic properties of these components are based on the results
of hydraulictesting withinthe various depth intervals chosen. For
the Gordon site depth intervals of 0to 50 m,50 mto 100 m, 100 m
to 150mand greater than 150 m below the top of rock define the
shallow, upper, intermediate and deep bedrock. Forthe MacLellan
sitedepthintervalsof 0to 10 m, 10 mto 50 m,50 mto 200 mand,
and greater than200m below the top of therock define the
shallow, upper, intermediate and deep bedrock. No rationale has
been provided forthe selection of these depth zones, or the
differenceinvarious depths between thetwo sites. If these zones
were determined basedon RQD or fracture frequency, these
details shouldbe provided.

Figure 8-1, and other similarfigures replicated inthe appendices
cited displayhorizontal hydraulicconductivity with depth foreach
site. As several tests spanacross the hydrostratigraphic divisions
within the bedrock, itis not possible to discernwhichtestsare
used in which range calculation. For the Gordonsite, itis clear that
no testing datais available within the deep bedrock zone. For the
MacLlellansite, itis notclearthatthereisa reduction in hydraulic
conductivity with depth, astests inthe 50 mto 150 m depth range
resultinlower hydraulic conductivity estimates thantests at
depths greater than200m.

Whilethereis strong evidence of decreasing hydraulic conductivity
with depth withinthe Canadianshield, this decrease can vary with
geological setting. The division of the bedrockunitintothese
depth zones is a controlling factor for the representation of
groundwater flow at both sites. The assignment of these
parameters strongly affects groundwater flow pathways to
receptors, groundwater drawdown, and pitinflows. Rationale to
supportany conceptualization should be providedandclearly
linked to site data.

Infigures showing therelationship between depth below
the top of bedrock and hydraulic conductivity, indicate
which tests are completed inwhich bedrock zone (shallow,
upper, intermediate, or deep).

Providetherationalefor the depth selection foreach
bedrock subdivision.

Discuss thelack of testing of the deep bedrock zoneatthe
Gordon siteand the potential impact on model results

Discuss theresults of testing at the MacLellan sitein the
intermediateanddeep bedrock, and the evidence for a
reductioninhydraulicconductivity with depth.




NRCan-08 NRCan Section 6.1.5 Volumel, Maps 8-22 and 8-23 show drawdown contours during theclosure | Confirm whether the drawdown contours shownon Maps
Groundwater and Chapter 8, phasefor the MacLellansite. These figures show negative 8-22 and 8-23 arecorrect. Updatethetextand or figures as
Surface Water® Section8.4.2.3 drawdown (upto 10 m) within the footprint of the open pit required.
Residual Effects indicating arisein groundwater el evations with the flooded pit
relative to baseline conditions. The text does not appearto reflect
the results shownon the maps, stating that groundwater
elevations nearthe pitreturnto baseline conditions.
NRCan-09 NRCan Section6.1.5 Volume/4, A component of the guidelinesisadescription of the Providethe details of the developmentofthe bedrock
Groundwater and Appendix H, hydrostratigraphy. This descriptionshouldinclude the overall topographicsurface outside of the areas where drilling
Surface Water® Section4.2.1.1 thickness of the overburden units withinthe LAA. informationwas available.
Gordon Site
Geologyand Sections4.2.1.1and 4.2.2.1 describe the development of the
Hydrostratigraphy | bedrock topographic surface withinthe LAAfor areas in which
, and Section boreholedrilling has intersected bedrock. For areas of the
4.2.2.1 Maclellan | LAA/RAA for whichno depth to bedrock informationis available, a
Site Geology and | general conceptual description of thinning overburdenat
Hydrostratigraphy | topographichighs and thickening of overburden attopographic
lows is provided. Details of how this conceptualizationwas applied
inthe development of the bedrock topographicsurface used inthe
groundwater model was not provided.
NRCan-10 NRCan Section 6.1.5 VolumeA4, The description of the baseline hydrogeological conditions should | Discussthe conceptualization of the fault damaged zone.
Groundwater and Appendix H, include a description of the physical properties including hydraulic
Surface Water® Section4.2.1.4 conductivity. For the Gordonsite, pumping tests were completed Providedetails on the method used to determine the

inadditionto single well response testing to determine the
hydraulic conductivity of the bedrock unit.

Results from 72 hour pumping tests between the historical pits
and thelakes indicatethe presence of a higher hydraulic
conductivity shallow bedrock zoneat5 to 15 m (GPW-04, Wendy
pit/Gordon Lake) and 8 to 15 m (GPW-02 east pitand Farley lake)
below the top of the rock.

Itis inferred that this higher hydraulic conductivity zone maybe
the result of the blast damaged zone associated with the historical
pits, or a faultinfluenced zone associated with the Wendyand East
faults.

extent of the fault damaged zone.

In discussion of the blast damaged zonefromthe
development of the historical pits, ensure that this zoneis
limited to within a reasonable distance fromthe pits.




Map 4Aindicates that GPW-02is several hundred meters fromthe
historical East pit. Hoek and Karzulovic (2000) estimate that the
blastinfluenced zone from open pit mining may extentatmost2.5
times the bench height of the devel opment. Given this relationship
itseems unlikelythat GPW-02 would be within the blast
influenced zone. Both GPW-02and GPW-04 alsoappear to be
offset fromthe delineated faults by several hundred meters.

Hoek and Karzulovic (2000). Rock Mass Properties for Surface
Mines, in, Slope Stability in Surface Mining, Society for Mining and
Metallurgical Exploration.

NRCan-11 NRCan Section6.1.5 Volume/4, The EIS guidelinesinclude a descriptionof groundwater flow Discuss the wells, and screen depths used to compare
Groundwater and Appendix H, patterns and seasonal variability for each hydrostratigraphicunit. | shallow bedrock to overburden groundwater flow.
Surface Water Section4.2.1.2,
Volume/4, Sections4.2.1.2 and 4.2.2.2 present the groundwater flow Discuss whether groundwater flow patterns or seasonal
Appendix H, patterns for the overburden units, and states that groundwater variability changes with depth withinthe bedrock.
Section4.2.2.2 flow directions andseasonal variations within the shallow bedrock
aresimilar.
Given thevarious descriptions of shallow bedrockfor the
MaclLellan site (top 10 mor top 50 m), itis not clear whichwells
were used for this comparison.
As the majority of the development of the open pitwillbe through
bedrock, understanding of groundwater flow patterns and
seasonal responseisanimportant component of the conceptual
modellingprocess.
NRCan-12 NRCan Section 6.1.5 VolumeA4, The EIS guidelinesinclude a description of groundwater flow Include a discussion of the topographicand
Groundwater and Appendix H, patterns and seasonal variabilityfor each hydrostratigraphic unit. hydrostratigraphic conditions that resultingreater seasonal
Surface Water Section4.2.2.2 variability ingroundwater el evations.

Section 4.2.2.2 notes that several wells exhibit more thantwice
the seasonal variabilityobservedacross the site. However, thereis
no conceptualization providedfor the cause of this variability.

Also noted in Section4.2.2.2 isthe association between artesian
conditions and the flanks of topographic highs. However GBHM-18
does notappearto belocated in this setting, yetis artesian.

The relationship between topographicandhydrostratigraphic
conditions and groundwater flow patterns, can be used to infer

Providean assessment and discussion of the topographic
and hydrostratigraphic conditions at GBHM-18, and
whether these condition mayoccurelsewhere withinthe
MacLellan site LSA.




flow conditions where groundwater level information is not
available. Thisinformation canimprove model calibrationand
assessmentresults.

NRCan-13 NRCan Section 6.1.5 Volume4, Although referenced inthe text, no tables were provided Provide Table 5B, and/ortables summarizing vertical
Groundwater and Appendix H, summarizing the vertical gradients or hydraulic conductivity gradients and hydraulic conductivity testing results forthe
Surface Water Section4.2.2.2, testingresults forthe MacLellan Site. Maclellan Site.
and Section
4.2.2.3,Table5B
NRCan-14 NRCan Section 6.1.5 Volume 1 Chapter | The description of the baseline hydrogeological conditionsshould | Providethe bedrock hydraulictesting datain thearea of
Groundwater and 8,Section 8.2.2.3, | includea description of the physical properties including hydraulic | the TMF. Discuss differencesinrock typeandRQD inthis
Surface Water Volume/4, conductivity. area of the MacLellansite LSA. Discuss therationalefor a
Appendix H, uniform, vertically variable bedrock unitacross the LSAin

Section4.2.2.3,
Volume5,and
Appendix G,
Section3.3.5

InVolume 1, Chapter 8, Section8.2.2.3 itis noted that hydraulic
conductivity testsin the bedrock below the TMF yielded higher
values relative to other areas of thesite.

With theabsence of Table 5B itis difficult to discernthe number of
tests with higher hydraulic conductivity and the degree to which
the hydraulic conductivity is higher.

Given thatregional bedrockmappingpresented throughout the
EISindicates a change from metavolcanicto metasedimentary
bedrockin thevicinity of the TMF the noted differencesin
hydraulic conductivity mayhave a geol ogical control. Azone of
increased bedrock hydraulic conductivity has the potential to
increase the quantity of seepage from the TMF.

light of the difference noted nearthe TMF.




NRCan-15 NRCan Section 6.1.5 EISVolume5, Maps are provided to show the regional surficialand bedrock Include maps showing the bedrock andsurficial geologyat
Groundwater and AppendixF, geology asrequired under the EIS Guidelines. The scale of these the LSA scalefor bothsites.
Surface Water Gordon Lake maps is not well suited to displaying conditions within the local
Hydrogeology study areas, andthe spatial relation between project
Assessment, infrastructureandgeology.
Maps 5and6,
and EISVolume5,
Appendix G,
Maclellan
Hydrogeology
Assessment,
Maps 5and6
NRCan-15 NRCan Section6.1.5 EISVolume5, The EIS Guidelines detail the need to include fault zones in the Provideall details on the location andspatial extent of the
Groundwater and AppendixF, descriptions of site geology. Forthe Gordon Lake site, a faulted faultzone. Where availableincludeinformation from
Surface Water Gordon Lake zone associated with the Eastand Wendy faults is shown on Map drilling data, surface expression, and the historical pit
Hydrogeology 9. Assessment results for groundwater inflow to the open pit,and | development.
Assessment, drawdown associated with the open pitare sensitive to the
Section3.3.5.1 parameterization of this fault zone. If the vertical and horizontal extents of the fault were
Map9 investigated through model calibration, include these
Fromthefaulted zone depicted on Map 9 itis difficult to discern details.
whether this zone extends below Gordon Lake (matching the fault
trace), orifitisterminated atthe Lake.
Limited informationis provided on the structure, depth and
orientation of the fault zone. While modelled as vertical zone
through the upper 50 mof bedrock, no supporting informationis
providedto confirm the geometry of this zone.
NRCan-16 NRCan Section 4.3 Study EISVolume5, The EIS Guidelines statethatall models will be documented such In discussing the development of the numerical meshfor
Strategy and AppendixF, thatanalyses aretransparentand reproducible. Acomponent of the groundwater models include information on element

Methodology

Gordon Lake
Hydrogeology
Assessment,
Section4.1,and
Appendix G,
MaclLellan
Hydrogeology
Assessment,
Section4.1

the groundwater modelling for both sitesis the development of a
numerical mesh. Mesh discretization can affect model stability and
assessmentresults.

edge length and areas of refinement.




NRCan-17 NRCan Section 4.3 Study EISVolume5, The EIS Guidelines statethatall models will be documented such For both sites providea mapshowing the locations of
Strategy and AppendixF, thatanalyses aretransparentand reproducible. This assigned lake/river boundary conditions, andtheirassigned
Methodology Gordon Lake documentationincludes the assighnment of boundaries to head values.

Hydrogeology represent groundwater interaction with surface water. The type of

Assessment, boundaries assigned are described in detailin the Assessment Wherethe model domain is terminated ata lakeshore with
Section 4.3.3,and | Reports; however, thelocation and headvalues for theboundaries | the lake external to the model (i.e. Simpson and Serge Lake
Appendix G, arenotprovided. These boundaries influence model calibration, for Gordon, and Cockeram, Arbour, and Burge for
MacLellan and assessmentresults. MaclLellan), provide details on the boundary condition
Hydrogeology applied on the edge of the model domain.

Assessment,

Section4.3.3

NRCan-18 NRCan Section 4.3 Study EISVolume5, The EIS Guidelines state thatall models will be documented such Include the screened hydrostratigraphic unitin Tables 4-2,
Strategy and AppendixF, thatanalyses aretransparentand reproducible. Acomponent of and highlightthe screened units on the calibration plot.
Methodology Gordon Lake the documentation is the presentation of calibration to observed

Hydrogeol ogy groundwater levels. For the Maclellan site provide further rationale (including
Assessment, the hydrostratigraphy and topographicsetting) for the wells
Section4.4.2,and | Calibration results are provided inTable 4-2 of both assessment with larger differences between simulation and
Appendix G, reports. Fromthesetablesitis difficult to determine whichunit observation. Include a discussion of theimpacton model
MaclLellan each well is screened within. Evaluation of the calibration of the results.
Hydrogeology model can affecttheinterpretation of the model results.
Assessment,
Section 4.4.2 For the MacLellan model many of the simulated water levels are

within several meters of the observed water levels with a bias

towards simulated values beinghigher than observed. However,

simulated water levels at three locations (MW M-04, MW M-09A/B,

and GBHM-06A) are morethan7 mlower than observed. Two of

theselocations (MWM-09A/B and GBHM-06A) are within the pit

footprint where misfitsin model calibrationhave a greater impact

onassessmentresults.

NRCan-19 NRCan Section 6.1.5 EISVolume5, The EIS Guidelines statethatanappropriate hydrogeological Provide a discussion of the hydrostratigraphy, topography,
Groundwater and AppendixF, model shouldbeincluded intheassessment. Such a model should | groundwater flow regimes, and groundwater-surface water
Surface Water Gordon Lake havetheability to replicate the observed variabilityin interactions for wells that display seasonal variability in

Hydrogeology
Assessment,
Section4.4.2,and
Appendix G,
MacLellan
Hydrogeol ogy
Assessment,
Section4.4.2

groundwater elevations.

A comparison between observedand simulated seasonal changes
in groundwater elevationsis provided inSection 4.4.2 of the
assessmentreports for both sites. Neither model appears capable
of replicating the higher degree of seasonal variability observed at
certainwells.

groundwater elevations. Where the groundwater models
areunableto simulate the seasonal variability provide a
rationale, and discusshow this difference may affect
assessmentresults.




For the Gordon site the groundwater model was not able to match
the magnitude of changeingroundwater wells with greater than 1
m of seasonal variability (includingMWF-02, MWF-04, GBHF-07,
GBHF-09, and GBHF-10). No discussion of factors that |ead to this
differencearediscussed.

For the MacLellan sitethetransient calibrationwas unable to
reproduce the observedseasonal variability ingroundwater
elevations. Itis stated that this discrepancy is likely due to the
surface water features being held ata constant elevation through
the transient simulation. However, itis not clear whether surface
water monitoring wouldsupportthe degree of elevationchange
noted in the monitoringwells. For example, GBHM-10showsa 3 m
risein groundwater elevation during freshet thatis not replicated
by the model. Given thatthis locationis approximately 1 kmfrom
the Keewatin River, itis not clearthat wouldvariationsinsurface
water boundaryelevations allow the replication of these trends.

NRCan-20 NRCan Section6.1.5 EISVolume5, The EIS Guidelines state that groundwater-surface water Discuss the availability of data within the region for
Groundwater and AppendixF, interactions shouldbe characterized and included inthe determination of low flow statistics and the degree to
Surface Water Gordon Lake hydrogeological model. To assess the ability of the groundwater which groundwater may contribute to annual surface water
Hydrogeology model to represent observed groundwater surface water flow quantities. Where reasonable analogs are available,
Assessment, interaction, the simulated quantity of groundwater dischargewas | comparethoseto the groundwater model results.
Section4.4.3,and | compared to thetotal annual surface water fluxa one station
Appendix G, within each model.
MacLellan
Hydrogeology The reports note that baseflow canbe a difficult parameter to
Assessment, derive from field measurements due to the storage effects of lakes
Section4.4.3 and ponds. If the monitoring stations within the LAAs do notallow
calculation baseflow estimates, other surface water monitoring
stations within theregionmay actas useful analogs to estimate of
the proportion of total annual streamflow that maybe derived
from groundwater discharge.
NRCan-21 NRCan Section6.1.5 EISVolume5, The EIS Guidelines state thatanappropriate hydrogeological Provide an assessment of fracture orientationfor the fault
Groundwater and AppendixF, model shouldbeincluded intheassessment, including zoneatthe Gordon site. Discuss the effect of fracture
Surface Water Gordon Lake representation of the hydrostratigraphy. Tables 4-3 present the orientation on groundwater flow. Discuss the anisotropy

Hydrogeol ogy
Assessment,
Section4.4.4
Table4-3,and
Appendix G,
Maclellan

calibrated hydraulic conductivity for each model. Based on the
informationpresented inthese tables all hydrostratigraphic units
appear to beassigned isotropic hydraulic conductivities.

Anisotropy in hydraulic conductivitycanhavea stronginfluence on
groundwater flow directions andthe propagation of drawdown

thatmay resultfromtheinterbedding of nearshoreand
offshore glaciolacustrine deposits atthe MacLellan site.

Discuss the effect of the inclusion of anisotropy on model
calibration,andwhere necessary, model res ults.

10



Hydrogeology

associated with open pit dewatering. Forthe Gordon site, the

Assessment, orientation of thefaultzone or the fractures withinthefault zone

Section4.4.4, arenotdiscussed; however, anypreferential orientation may

Table4-3 resultinpreferentialgroundwater flow. For the MacLellan site, the
nearshore and offshore glaciolacustrine deposits are known to be
interbedded. Interbedded units suchasthesecanresultin
anisotropyin hydraulic conductivity when bulk values are applied.

NRCan-22 NRCan Section6.1.5 EISVolume5, The EIS Guidelines state thatanappropriate hydrogeological Providea comparison between simulated and observed
Groundwater and AppendixF, model shouldbeincluded intheassessment. An appropriate horizontal gradients inthe vicinity of the groundwater
Surface Water Gordon Lake hydrogeological will have the ability to replicate groundwater flow | dividetothesouth of the open pitsatthe Gordonsite for

Hydrogeol ogy patterns inferred from the groundwater monitoringnetwork. baseline conditions. Discuss differences where apparent.

Assessment

Section5.1 Map | Volume4, AppendixH, Map 13 shows theinterpreted

12,EISVolume4, | groundwater levelsintheoverburdenbased on measured

AppendixH,Map | groundwater elevationsinthe month of September. This map

13 indicates thata groundwater divideis present to the south of the
pits, with stronger gradients to the eastand the west. The
simulated water table elevationshown on Map 12 alsoindicates
thata divideis presentin thesameregion; however, the stronger
gradients appearto beto thenorth and south.
Itis unclear whetherthis discrepancy is duethedifferencein
contouringsimulated water table elevation versus observed
groundwater elevationinoverburden. Itisalso possiblethatthe
monitoringwell network did not capture all of the groundwater
flow patterns nearthedivide.

NRCan-23 NRCan Section 4.3 Study EISVolume5, The EIS Guidelines state thatall models will be documented such Providethe details of the parameterization of the FTM
Strategy and AppendixF, thatanalyses aretransparentand reproducible. The FEFLOW FTM | pluginfor both sites.

Methodology

Gordon Lake
Hydrogeology
Assessment,
Section5.2.1.1,
and AppendixG,
MacLellan
Hydrogeology
Assessment,
Section5.2.1.1

pluginwas used to generate time variable pitwallhydraulic
conductivity to represent the decrease in groundwater flow to the
open pits during colder months. This reduction in hydraulic
conductivity controlsthe seasonal variability in groundwater
inflowto the open pit.

11



NRCan-24 NRCan Section 6.2.2 Changes | EISVolume5, The EIS guidelines state that the assessment of groundwater Ensurethatfluxes used to describe groundwater surface
to Groundwater and AppendixF, should include the assessment of changes to groundwater fluxes. water interactions arein consistent units (i.e., m3/day)
Surface Water Gordon Lake Changes in the quantity of groundwater discharging to surface

Hydrogeology water, or the quantity of surface water recharging the For the small unnamed lake to the north of the open pits,
Assessment, groundwater system can influence the extent of groundwater provide changes inthe groundwater flux to/fromthe lake
Section5.2.1.1, drawdown associated with open pitdewatering, andcan influence | for all simulated phases of the project (construction,
Map 15 and Table | other linked valued components such as surface water and operation, and closure). Discusswhether the catchment
5-1,and Section wetland environments, and fish and fish habitat. area for this lake would be sufficient to sustainthe quantity
5.3.2.1,Map 18 of water lostto the groundwater flow system under pit
andTable5-5 Drawdown contours shown on Maps 15and 18 indicate thatthe dewatering conditions.

unnamed lake to the north of the pits, and other smaller water

courses and water bodies (i.e., FAR5-A1, FAR7-A1, Pump Lake, Providea rationale for the decrease influx fromlakes to the

FAR3-SIM2, FAR3-A1) are contributing water to the groundwater groundwater flow system, for thelakes to the south of the

flowsystemata sufficientrateto limitdrawdown. The changein open pitduring operations and constructionphases.

flux attheunnamed lake does notappearto beincluded in Tables

5-1 or 5-2. The flux changes for these smaller water features

should beincluded and discussed in the context of theirability of

to sustain the simulated flux.

As shownin Tables 5-1 and5-3, lakes to the south of the open pit

(Susan andMarnie Lakes) appearto lose less waterto the

groundwater flow system during the construction and operation

phasesincomparison to baseline conditions. Giventhatthe

recharge under the MRSAi's limited to the recharge under baseline

conditions, changes to boundaries do not appear to cause this

shift.

NRCan-25 NRCan Section 4.3 Study EISVolume5, The EIS Guidelines state thatall models will be documented such Provide the details of the simulated pit depth for each of
Strategy and AppendixF, thatanalyses aretransparentand reproducible. While details on the modelled phases of the project.

Methodology

Gordon Lake
Hydrogeology
Assessment,
Section5.3.1.1,
and AppendixG,
MacLlellan
Hydrogeology
Assessment,
Section5.3.1.1

the changesto boundaryconditions madeto represent the
dewatering of the open pitare provided, these details do not
includethe depth of the pits during the various phases of
development.
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NRCan-26 NRCan Section 6.2.2 Changes | EISVolume5, The EIS guidelines state that the assessment of groundwater Provide a discussion of the following:
to Groundwater and AppendixF, should include the assessment of changes to groundwater fluxes. 1. Whether all of the simulated interceptor wells
Surface Water Gordon Lake The use of groundwater interceptor wells withinthe faulted zone remained operable during operations simulations.
Hydrogeology atthe Gordon site has astronginfluence on the groundwater flux 2. Theremaining depth of water above the simulated
Assessment, to the open pit. The proper operation of this interceptor well screen base of theinterceptorwells.
Section5.3.1.2 systemwill ensure that flows to the open pits are controlled, and 3. Giventhatthepumpingabilityhasbeen shownto
thatwater levelsinGordon and Farley Lake are maintained. be a strong function of well location (within or
outside of thefractured zone (Volume 4, Appendix
The simulated groundwater interceptor wells were optimized to H, Section 4.2.1.4) provide anypreliminarydetails
intercepta large quantity of groundwater that would otherwise for thedesign planfor well placement to ensure
dischargeto the open pit. Theaverage (although conservative) the simulated pumpingrateisachieved.
rates for these wells is twice that of the peak groundwater inflow
intothe open pitattheend of operations. Thisresultindicates a
significantreliance on the interceptorwells to limit groundwater
inflow to the open pit.
The interceptorwells are simulated to be screenedthroughoutthe
upper bedrock(upper50 mfromthetop of rock). As shownon
Map 18, morethan 50 m of water table drawdown is simulated on
the western side of the open pit,and morethan 100 m of water
table drawdownwere simulated on the eastern side of the open
pit. Theamount of drawdown atthese wells can influence the
ability of the wells to pump adequate volumes of water.
NRCan-27 NRCan Section 6.2.2 Changes | EISVolume5, The EIS guidelines state that the assessment of groundwater Providetherate of infiltration calculated for the MRSAs
to Groundwater and AppendixF, should include the assessment of changes to groundwater fluxes. fromthe water balance models. Provide the distribution of

Surface Water

Gordon Lake
Hydrogeology
Assessment,
Section5.3.2.3,
and AppendixG,
MaclLellan
Hydrogeology
Assessment,
Section5.3.2.3

Groundwater fluxes from mineinfrastructure such as the MRSAs
cancarrya chemical load that may affect groundwater or surface
water quality.

Section 5.3.2.3 states that the particle tracking simulation results
for both sites represent fluxes with no operating contact water
collectionsystem. However;insection 5.3.1.3for both sites itis
stated thata SEEP/W model was used to calculate theamount of
rechargethatinfiltrates to the groundwater flow system, andthe
amountthatflows laterallyto the seepage collection system. Itis
unclear how these two statements reconcile.

this water between the seepage collection systemand
groundwater recharge as calculated using the SEEP/W
model.

Provide details of theintegration of the SEEP/W model
resultsinto the groundwater flow model including the
applied recharge. Report on the simulated flux of water
thatenters the model fromthe MRSArecharge boundary
(i.e.commenton whether all of theapplied recharge enters
the groundwater model, and whether groundwater
mounding occurs).

Provide the effective porosities used in the calculation of
travels times fromthe various minefacilities to their down
gradient receptors.
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NRCan-28 NRCan Section 6.2.2 Changes | EISVolume5, The EIS guidelines state that the assessment of groundwater Providea rationalefor the larger changeingroundwater
to Groundwater and AppendixF, should include the assessment of changes to groundwater fluxes. flux atMarie Lakerelativeto Farley and GordonLakes
Surface Water Gordon Lake Changes to groundwater fluxes during the closure periodcan be duringtheclosure phase.

Hydrogeology permanent, and resultin permanent changes to groundwater

Assessment, receptors.

Section5.4.2.1,

Table5-8and Resultsin Table 5-8 indicate that during the closure phase Marie

Map 21 Lake experiences the greatestlossof water to the groundwater
flow systemrelative to the other lakes more proximal to the open
pit. As shown on Map21 thereisapproximately 0.5m of
drawdown near Farley Lake at closureand no drawdown at Marie
Lake. Thesedrawdownresults do not alignwith the fluxchange
resultsreportedinTable 5-8

NRCan-29 NRCan Section6.1.5 Appendix G, The description of the baseline hydrogeological conditions should | Provide clarification on the availability of hydraulictesting

Groundwater and Maclellan include a description of the physical properties including hydraulic | data within the NSZfaultzone.
Surface Water Hydrogeology conductivity.
Assessment, Discuss the potential impact of a higher hydraulic
Section4.3.2 InSection 4.3.2itisstatedthat shallow bedrock hydraulic conductivity fault zone on assessment results.
conductivity testing datais notavailable for the NSZ fault zone. As
a resultthis zone was assumed to have the same hydraulic
conductivity as the host shallow bedrock. However, in Volume 1,
Chapter 8, Section8.2.2.3 itis noted that hydraulic conductivity
testingindicated that there was no difference between the NSZ
faultzoneand the host shallow bedrock.
The presence or absence of a zone of increased hydraulic
conductivity associated with faulting can strongly influence
groundwater inflow to the open pitandtheassociated
groundwater level drawdown.

NRCan-30 NRCan Section6.1.5 Appendix G, The EIS guidelines state that hydrogeologic controls on Provide maps showing the simulated surficial geol ogy for

Groundwater and MacLellan groundwater flow (including recharge) should be discussed. eachsiteata LAAscale.

Surface Water Hydrogeology Variability in groundwater recharge can influence groundwater
Assessment, flow directions andflux quantities. For the MacLellan site discuss whether the 120 mm/year
Section 4.3.2,and could berecharged throughout the model (as evidenced by
Section4.4.4 A singlevalue for recharge was assigned inthe MacLellan model. the water balanceresults, and thelocations where the
Table4-3 This uniformvalueisin contrast to the Gordon Model for which groundwater table exceeds the ground surface elevation).

rechargeisvaried asafunction of surficial geol ogy.

Although stated, the differences inthe variability of the surficial
geologyisnotapparentin the regional mapping providedin the
various reports (i.e., Map 5). If these differences were noted
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through sitedrillingandtest pitting, and illustrated through the
geological model, figures should beincluded to support this
assessment.

NRCan-31 NRCan Section 6.2.2 Changes | AppendixG, The EIS guidelines state that the assessment of groundwater When describing the particletracking results, includea
to Groundwater and Maclellan should include the assessment of changes to groundwater fluxes. discussion of the hydrostratigraphic units through which
Surface Water Hydrogeology Groundwater fluxes from mineinfrastructure such as the MRSAs the particles aretransported.
Assessment, cancarrya chemical load that may affect groundwater or surface
Section5.1.1 water quality
Groundwater fluxes from the historical MRSAare stated to travel
through deeper flow paths resultinginlong travel times to
receptors. Based on the conceptual model for the Maclellan site, it
is suggested that the majority of the groundwater flow occurs
through the upper 10 mof bedrock. Itis unclear whether these
long travel times are associated with flow through the shallow
bedrock, or with thelower bedrock units.
NRCan-32 NRCan Section 4.3 Study Appendix G, The EIS Guidelines state thatall models will be documented such Provide a schematic cross-section showing the
Strategy and MacLellan thatanalysesaretransparentand reproducible. Inthe description | configurationofthetailings, HDPE liner, and dam rock fill
Methodology Hydrogeol ogy of the modifications made to the baseline model to represent within the numerical model. Include the thickness of the
Assessment, operations phase conditions, itis stated thatthe TMF materials are | numerical layer along with the designthickness of each
Section5.2.1.3 added to thetop layer of the model. While the hydraulic material. Label the materials with the hydraulic conductivity
conductivity of these materials is provided, the configuration of appliedin the model.
the materials, andtheirthickness relative to the model layer
thickness are notdiscussed. Thesefactors, along with hydraulic
conductivity, influence the quantity of seepage and particle
trackingresults for the TMF.
NRCan-33 NRCan Section 6.2.2 Changes | AppendixG, The EIS guidelines state that the assessment of groundwater Where possible change numerical solver settings to
to Groundwater and Maclellan should include the assessment of changes to groundwater fluxes. improve model stability, suchthat changesin fluxbeing
Surface Water Hydrogeology The changeinfluxes between groundwater and surface water can | assessed are greater inmagnitude than the numerical
Assessment, affect other valued components suchas surface water and artifacts of the model.
Section5.2.2.1, wetland environments, and fish and fish habitat.
Table5-3

InTable5-3 thechangein the quantity of groundwater discharging
to the Lynn River during the constructionphaseis very similarin
magnitude to the change simulated forthe Keewatin River. Given
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the distancefromtheLynn Riverto the projectarea, the changes
atthe Lynn River areattributed to numerical artifacts.

When numerical variability is of the same order as the variability
thatresults from model boundary changes, it becomes difficult to
separatetrue changes from model artifact.

NRCan-34 NRCan Section 4.3 Study Appendix G, The EIS Guidelines state thatall models will be documented such In describing the changes made to the TMF boundary atthe
Strategy and Maclellan thatanalysesare transparentand reproducible. This end of operations, include the top elevation of the tailings,
Methodology Hydrogeology documentationincludes the modifications made to the baseline andtheappliedrecharge boundary.

Assessment, model to represent operations conditions.
Section5.3.1.2 Provide a map showing the locations of the boundaries
and5.3.1.3 InSection 5.3.1.2 itis stated thatthe boundaryon the tailings applied to represent the seepage collectionsystem. Note
pond was changed to a recharge boundary to maintainthetailings | which nodes activelyremove water from the model inboth
pond atthetailings surfaceatthe end of operations. However, the | operationsand closure phases.
quantity of recharge applied was not documented.
Section 5.3.1.3 describes the addition of seepage boundaries at 2
m below groundsurfaceto represent the seepage collection
system duringoperation. Although these ditches are shown on
Map 3,thedetailsinthatmapdo notallow oneto determinethe
locations of the active seepage nodes. As described, the water
tableis morethan 2 mbelow ground surface on the upland site of
the TMF. Seepage nodes in thisarea would notactively remove
water fromthe model.

NRCan-35 NRCan Section 6.2.2 Changes | AppendixG, Although Section 5.2.2.1describes the drawdownassociated with | Updatemaps 15,24, 25, and 26to show model results that
to Groundwater and Maclellan the starter pitasbeingupto 1 mat200 mfromthe pitduringthe [ areconsistentwiththetextdescription.
Surface Water Hydrogeology construction phase, drawdown contours associated with the

Assessment, starter pitdonotappearon Map15.
Section5.2.2.1
Map 15,and The contours shownon Maps 24, 25,and 26 do notappearto

Section5.4.2.1
Maps 24,25,and
26.

match the associated textin section 5.4.2.1.
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NRCan-36 NRCan Section 6.2.2 Changes | AppendixG, The EIS guidelines state that the assessment of groundwater Describe how the boundaries forthe East Pondand KEE3-
to Groundwater and MacLellan should include the assessment of changes to groundwater fluxes. B2-Al are modified during operation. Withthe drainage of
Surface Water Hydrogeology The changeinfluxes between groundwater and surfacewatercan | EastPond, discuss thelikelihoodfor its outlet to continue to

Assessment, affect other valued components suchas surface waterand flow.

Section5.3.2.1, wetland environments, and fish and fish habitat.

Table5-5
A summaryof the changes to groundwater discharge to surface
water features duringoperations indicates that East Pondwillbe
drained by open pit dewatering. However, the outlet of this pond
(KEE3-B2-A1) appears to continue flowing and contributing
rechargeto the groundwater flow system. The flow fromthe
outletstreamto the groundwater flow system appears to limit
groundwater drawdown in its vicinity. If this watercourse was to
rundryas aresultof thedraining of East Pond, groundwater
drawdown would increase, and other surface water features
would contribute moreto the groundwater flow system.

Geochemistry

NRCAN-37 NRCan Part2,Section6.1.2 Volume4 As detailedin MEND (2009), the waste rock sampling program a.Providecross sections or blockmodel images thatshow
Geology and Appendix F mustbe representative of the spatial, geological, and geochemical | the location of all minerock and ore samples fromboth
geochemistry Geochemistry variability of the deposit. MEND (2009) recommends thatsamples | Gordon and MacLellan deposits. Ata minimum, theimages

Baseline collected fromdrill core berecorded inblock models and shown mustclearly showthe boreholetraces, geology surfaces,

Technical Data
ReportSection
3.0

on crosssectionsandplanview mapsinorder to bestdisplay how
the samplespatially fits withinthe material it was intended to
represent. Two plan views (Figures 4.1-1and4.1-5) and 6 cross
sections (Figures4.1-2to 4.1-4 and 4.1-5 to 4.1-8) were presented
inthe Table of Contents for MacLellan and Gordon, res pectively.
However, thesefigures werenotincluded in thereportandare
notconsideredadequate to demonstrate the spatial distribution of
all oreand wasterocksamples collected as part of this study.

The minerock sampleinterval length rangedfrom1.0to 1.5 m.
MEND (2009) recommends that sample dimensions reflect the
bench heights for open pits. Additionally, long sampleintervals
better capturethe potentialheterogeneity of the unit being
sampled and avoid skewingresults by the inclusion of sulphide or
carbonate mineralclusters orveins. Short sampleintervals can
skew the compositional representativeness withrespect to the
overall lithology composition.

Over thelife of mine, 239.1 Mt waste rock will be produced from
Maclellan and 51 Mt waste rock from Gordon. MEND (2009)

orezones, the anticipated location of the open pit, the
location of the historicmine workings, and alegend to
allow for interpretation of these images. All sample
locations from both deposits must be presented in order to
verify spatial representativeness of the samples.

b. Provide a review of sample heterogeneity with respect to
mineralogy and sample observations in thefield, to justify
the shortsampleinterval utilized inthis study.

c. Provide tonnage estimates for each lithology from both
the Gordon and Maclellan deposits and quantitative
justification forthe number of samples collected in
consideration of theinitial sampling frequency providedin
MEND (2009). The waste rock tonnages must reflect the
most up-to-date mine plan.
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provides a recommended minimum sampling frequency per
lithology, whichis a startingpoint from which thefinalsample
number must be determined based on site-specific conditionsand
objectives, as well as the overall tonnage to be mined fromeach
lithology. Tonnage estimates per lithology were not provided, nor
an evaluation of the compositional representativeness of samples
for each lithology to be mined to ensure thatthe main lithologies
were sampled and analyzed.

NRCAN-38 NRCan Part2,Section6.1.2 Volume4 A comprehensive kinetic testing program was completed, including | Providethestatic testdata forall kinetictestsamplesand a
Geology and Appendix F field bins and laboratory humidity cells for overburden, ore, mine | rationalefor theselection of kinetictest samplesincluding
geochemistry Geochemistry rock, and tailings. Further, the composite samples weresubjected | a detailed quantitative review of the representativeness of

Baseline to mineralogy and static tests. Acomplete set of static datawas each kinetic test sample with respect to the material type/
Technical Data notincluded forthekinetic test samples. lithology thatthey representand parameters of interest
ReportSection with respectto ARD/ML.
3.4.2and34.3 MEND (2009) provides detailed considerations to support the

design of a kinetic test program. Thisincludes sample

representativeness withrespect to the material type andlithology

they represent, particularly mineralogy, ARD potential, metal(loid)

content, and elevated metal | eaching potential.

Akinetic test sample selection rationale was not provided to justify

the representativeness of the tested samples. This review should

presentthestatictestdataforthekinetictestsamplesin relation

to theoverall statictest database for the same material type. For

wasterock this shouldbe completed for each lithology. Tables or

figures canbe used to present the percentile rankings of the

kinetic test sample againstthe appropriate static test database for

each kinetic test sample. This evaluation must be completed for

ABA, tracemetal,andSFE results for parameters of interest,

including but notlimited to NP, total sulphur, NPR, Ag, Al, As, Cd,

Cu, F, Mo, Ni, Pb, Se, and U.

NRCAN-39 NRCan Part2,Section6.1.2 Volume4 NAG tests were stated to have been conducted but results were Providethetabulated NAG testresults along ABAdata,
Geology and Appendix F nottabulated, nor were NAG tests considered in the evaluation of | providea thorough description of the NAG methods used
geochemistry Geochemistry ARD potential. Further, detailed methods were not provided with | and approach to dataevaluation,anda detailed review of

Baseline respectto the use of sequential NAG tests, or anevaluation of how the NAG testresults compare with the ARD potential

Technical Data

ReportSection
3.0

oxidation of sulphide minerals and thus the effectiveness of the
testto capturethe ARD potential for material with a highsulphur
content.

determined through ABAtests.
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NRCAN-40 NRCan Part2,Section6.1.2 Volume4 The development of an ARD blockmodel based on the exploration | a.Providea detailed validation of the block model using the
Geologyand Appendix F geochemistry databaseis an excellent method to support mine baseline geochemistry data as well as the feasibility of
geochemistry Geochemistry rock management planning. Itis noted that the multi-element waste segregation using a sulphur cut-off of 0.11wt.% both

Baseline TDR analysis did notinclude TIC, whichwas statistically derived based interms of the physicalsegregation of materialsatan

on major elements associated with NP. The calculated NP and AP operational level as well as mine sequencing.
and derived from total sulphur were used to determine the proportion

of PAG and non-PAG waste rock at both sites. However, itis not b. Providea list of parametersincluded inthe multi-
Geochemical clear if the geochemical data collected as part of the baseline elements scan and justificationfor why this was not
Baseline study was included inthe model and used to validate the included in the blockmodel to evaluate zones of elevated
Technical Data projections of PAG and non-PAG waste based on the statistically metal content.
Validation Report | derived NP.The ARD block model should alsobe used to evaluate

the feasibility of usingthe proposedsulphur cut-off of 0.11 wt.%

based on thedistribution of PAG and non-PAG materials and mine

sequencing.

Further, the full list of analytes from the multi-elemental analysis

of 20,782 samples was not provided. If metal leaching potential is

correlated with total metal content, as determined forarsenic,

then the block model can also be used to determine waste rock

zones with highmetal contentthat could present el evated riskfor

metal leaching.

NRCAN-41 NRCan Part2,Section6.1.2 Volume4 At Maclellan site, dueto lack of runoff or seepage at the time of Provide a comparative evaluation of the geology,

Geology and Appendix F sampling, groundwater wellsin the northeast corner of the historic | mineralogy, and ARD/ML potential of the historic waste and
geochemistry Geochemistry rock storage area are considered to represent contactwater with | future waste. This must consider historicandcurrent
Baseline TDR the historical minerock. These wells report elevated sulphate, geology, mineralogy, and geochemical dataand
Section X mildly acidic pH, and elevated concentration of P, Cu, Zn, Cd, As, observations, the ARD block model, as well asinclude block
and Fe, and Ni. model images or cross sections that clearly distinguish
Geochemical between the historically mined rockandthe future mine
Baseline At Gordon site, runoffandseepage fromthe north minerock rock to developed inthe open pits.

Technical Data
Validation Report
Section3.3and
3.4

storageareareported elevated concentrations of NH3, As, andSe.
The south minerock storage runoff andseepagereported el evated
NH3,NO2, Se, As, Fe, and Cr concentrations. Both pitlakes report
chemical and thermal stratification, with elevated As, F, andFe,
associated with anoxic conditions below 10 m, and elevated P
associated with both surfaceand deep samples. Monitoring
indicates thatthelakes are meromictic.

Water qualityassociated with the historic mine workings is
considered a proxyfor future minerock. Site performanceis
generally moreindicative of reactivity than laboratory tests.
However, no comparison of the geology and mineralogy of the
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historic minerock and future minerock was providedto justify
this. Significantchangesinthe geology and mineralogy of the
minerockto bedisturbed by the proposed project can greatly
affectthe potential that material could generate ARD/ML.

NRCAN-42

NRCan

Part2,Section6.1.2
Geology and
geochemistry

Volume4
Appendix F
Geochemistry
Baseline TDR

and

Geochemical
Baseline
Technical Data
Validation Report

As stated in Section 4.0 of the Validation Report, monitoring
results downstream of the Gordon waste rockstorage site do not
show any sign of ARD and thus management of historicwaste
through blending of PAG and non-PAG rock and cover with
overburden and topsoil is considered to be effective to control
ARD/ML after closure at both Gordon and Maclellansites, des pite
the differencesin geologybetween the sites. Contact water quality
atthe MaclLellan site reports mild acidity and el evated sulphate
and metals, indicative of ARD. Waste at both sites was placed
between 1996 and 1999 (Gordonsite) and1986and1989
(MacLellan site) andthus exposed to weathering forup to 24 and
34 years, respectively.

Kinetictests on theargillite (FLS2C), consideredto have the
highest ARD potential of allwaste rock lithologies at the Gordon
site, and the MacLellan sample “MLWR S>1%" do not reportacidic
leachatein testing to date. Although both samples report el evated
sulphurcontent, they also both containsignificant NP (upper
quartile) in comparisonwith otherargilliteand minerocksamples
at Gordon and MaclLellan, respectively. Per MEND (2009)
guidance, neither sampleis considered to be sufficiently
conservativein their representation of potentially acid generating
rock fromthe Gordon argillite unit or the MacLellan minerock.
Further, based on NP depletion rates for the Gordonargillite
sample, thetimingto onset of ARD is approximately 30years,
whichislongerthanthe period of exposureto date (up to 24
years) of the existing wasterockpile. Itis thus possible that the
ARD potential of historical materialat Gordon site has not been
realized.

Blending of PAG rock with non-PAG rock as a means to minimize
the development of ARD/MLfromthe wasterock piles at both
sites must be supported by a conservative evaluation of therisk

a.Provide additional justification for the use of existing
mine waste contact water as a proxy for future contact
water, particularlyinlight of thereview of sample
representativeness requested in NRCan-05.

b. Provide a plan to conservativelyevaluatethelong-term
ARD potential of the argillite unit, including timing to the
depletion of buffering capacity and the onset of acidic
leachate as well as metal leaching potentialassociated with
acidicdrainage. Consideration should be given to the
evaluation of the kinetic behaviour of blended future mine
waste, to demonstrate the potential that bufferingcapacity
from other materialsis successful at preventing the
development of acidic drainage fromthe argilliteand
MaclLellan waste rock.

c.Provideanevaluation of options for mine waste
managementto minimize ARD/MLatboth Gordon and
MacLellan sites in consideration of the differing geology at
both sites, planned mine sequencing, and practicality atthe
operations level.
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thatlocalized zones of ARD/ML could be devel oped, should waste
with high sulphurcontentand low NP be placed on the edge or top
surfaceof the piles. The evaluationof the feasibility of blending
and cover for the proposed waste rock piles must consider mine
sequencingto ensurethatsufficient blendingof PAG waste with
rock containing high buffering capacity is realisticand practical at
the operations level. Further, consideration should be given to
segregation and backfillof PAG wasteinthe open pitat Gordon
siteas a means of managing PAG waste rock.

NRCAN-43 NRCan Part2,Section6.1.2 Volume4 Contactwater downstream of the Gordon waste rockpileis not Provide a thorough evaluation of the potential to devel op
Geologyand Appendix F acidic, however el evated concentrations of nitrogenspecies are neutral minedrainage, minerock lithologies thatare
geochemistry Geochemistry suggestive of the dissolution of blastingresiduals, and elevated associated with higher potential, and zones within the two

Baseline TDR metal concentrations indicate that neutral minedrainageis not deposits that may contain waste with higher potentialto
mitigated throughblending and cover. Neutral leaching potential develop NMD. This evaluation should consider the

and has been identifiedin various rock types from both Gordonand practicality of segregating waste with high NMD potential.
MacLellan mine through kinetic tests.

Geochemical

Baseline A moredetailed evaluation of neutral mine drainageis required to

Technical Data support mine waste management planning. This should include

Validation Report | the identification of waste rocktypes and zones of high metal
leaching potential to evaluate the optionto segregate waste not
only for ARD potential butalso for neutral ML potential.

NRCAN-44 NRCan Part2,Section6.1.2 Volume 4 Overburdenis considered to have a low riskof ARD/MLbased on a.Confirmifoverburden samples were collected at
Geology and Appendix F testing to dateand confirmed by the monitoring of contact water MacLellan siteand provide a table summarizing the
geochemistry Geochemistry fromthe historical overburdenstorage area at Gordon site. descriptions forthese samples, similar to the one presented

Baseline TDR in AppendixC. If samples were not collected, please provide
Appendix C provides a summary table of all samples collected to justification for this and why overburden from Gordon site
and datefrom Gordon site, including overburden. Asimilartableis not | is considered a reasonable proxy.
providedfor MacLellan site, and based on the descriptionin
Geochemical Section 3.3.1, which states that 49 samples were collected from b. Provide a mapshowingthelocations of all overburden
Baseline drill holes nearthe proposed open pits, itis not clear which open samples relative to the historic mine workings, proposed

Technical Data
Validation Report

pits were considered and whether any overburdensamples were
collected from Maclellansite. Lastly,a mapofsamplinglocations
was not provided to confirm the location of the boreholes with
respectto the historic and proposed pit outlines.

Further, considering the use of the existing contact water from the
overburden storage area at Gordonsite to justify the low riskof all
overburden materials for the project, including MacLellan site, a
thorough comparison of the historicandfuture overburden to be
disturbed is required. Acomparison of the types of overburden

mine development, andsurficial geology at both the
Gordon and MacLellan sites.
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anticipated to be disturbed at MacLellan siteis required to support
any justification that Gordon site overburdencan beused as a
proxy for MacLellan site, as well as future overburden to be
disturbed at Gordonsite.

NRCAN-45 NRCan Part2,Section6.1.2 Volume4 Tailings are expected to generated ARD and associated MLin the Provide a detailed summary of the method used to
Geology and Appendix F long-term. Duringoperations, tailing contact water will be determinethetimingto onset of acidic conditionsin the
geochemistry Geochemistry managed andinclosure a cover will be placed on the tailings. In tailings samples, including a comparative evaluation of the

Baseline TDR post-closure, metalsinseepage could be attenuated by the timing based on samples considered most representative of
overburden. Further, aging tests show that WAD cyanide degrades | futuretailingsto be managed inthefacilityandthus
and butis stillpresentatelevated concentrations aftera duration of generating seepage. Includein this summary expectations
testing. Process water was notanalyzedas partof thetailings for process water qualityand how this will influence
Geochemical geochemical baseline study. seepage quality with respect to ARD/MLand cyanide.
Baseline
Technical Data The timing to onset of acidicconditions in the tailings is estimated | Tailings management planning mustinclude a review of the
Validation Report | to beas soonaseightyears based on depletion calculations. bestavailable practices to minimize the generation of
Depletion calculations are theoretical innature and account for ARD/MLand seepage containingelevated cyanide. Please
reaction times under controlled laboratory test conditions and providea comprehensive review of the management
thus do notaccount for factors suchas thearmouring of buffering | options being considered andhow they address these
minerals with secondary oxidation products or the accelerated issues.
kinetics of oxidationreactions onceinitiated. Time equivalency of
laboratory tests shouldalsobe considered based on the water to
rockratioin thetests and siterainfall.
Management of PAG tailing during operations will consider the
continualburial of tailings under a freshlayer andthus minimizing
the exposure time of fresh tailings. Acomprehensive options
analysis should be completed to determine the best available
approach for tailings management and mitigation of ARD/MLand
cyanide.
NRCan-46 CanmetMINI | 2.2 Alternativemeans | Volumelsection | The MineralsandMetals Policyof the Government of Canada ( Following the Government of Canada Guidelines for the
NG of carrying outthe 2.9 and Appendix | https://www.nrcan.gc.ca/mining-materials/mining/minerals-and- | assessmentof alternatives for mine waste disposal, please

project

li volume5.

metals-policy/minerals-and-metals-policy-government-
canada/8690#soc-d) with regards to Mine reclamation expect
industry and the government to devel op comprehensive plans for
the reclamation of disturbed areas, including the provision of
satisfactory financial assurances to cover the costs of reclamation
and, where necessary, long-term maintenance. In the EIS section

proceed with an alternative assessment that would
compare backfill of problematicwaste rock inthe open pit
with the placement of an engineered coveron the Mine
Rock Stockpile Area at closure for the GordonSite.
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2.9, the assessment of alternatives for mine waste management
did not consider backfill of wasterockinthe open pitatthe
Gordon site. Manyoperations across Canada commit to backfill as
progressive decommissioning during closure. The Gordonsite will
be decommissioned atyear 6 while the MacLellan site will
continueto operatefor anadditional 7 years, providing continuous
capitalinflux to the company. App I1and 12 of Volume5 provide
predictions of seepage water quality, whichraises some concern
to thereviewer. Water quality of seepage fromthe wasterock has
expected and upper selenium levels during operations (3.5t0 5.5
pg/L), closure (7.7 to 11 pg/L) and post-closure (5.8to 11 ug/L)
which areabovethe5 pg/Llimitfor seleniumin the new MDMER
(https://laws-lois.justice.gc.ca/PDF/SOR-2002-222.pdf). Water
quality of seepage from the waste rock has expected and upper
arseniclevels during operations (71to 79 pg/L), closure 100 pg/L
atclosureand post closure, which is atthe maximum monthly
mean level of 100 ug/Lfor new minesites listed inthe MDMER .
Chromiumisalsoexpected to be high in the post-closure (1.9 to
3.5 pg/L). Water qualityof seepage fromthewasterock has
expected and upper uranium levels during operations (30 to 46
pg/L), closure(63to 97 pg/L)and post-closure (51 to 94 pg/L).
Whilethereis currently nofederal limits on Uranium, the
CanadianNuclear Safety Commission expect Uranium mines and
mills operators to keep releases as low as reasonably achievable,
socialandeconomic factors considered. Using this principle, the
Uranium operations have maintained uranium levels below 21
pg/L between 2012 and 2016 (p.22 of
http://nuclearsafety.gc.ca/pubs_catalogue/uploads/Regulatory O
versight Report for_Uranium_Mines_and_Mills_in_Canada_2016

eng.pdf). While collection ditches will capture this seepage during
operation and levelsin the collection ponds are |ower likely
because of dilution, at closure covering the pile mayonly workfor
1-3 centuries as the cover will erode withtimeandlong-term
stability under climate change will require regularinspection.
Hence, backfill appears like theideal long-term solutionto protect
the environment and future generations.
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NRCan-47 CanmetMINI | 6.4 Mitigation EISVolume3, At the Gordon Site, project residual effects are predicted to be Provide an assessment of best available treatment
NG measures Table20A-1 greatestin West Farley Lake and never extend downstream to technologyandtechniques economically achievable for
Potential Ellystanlake. The EIS does not mention that this corresponds to phosphorus andfluoride and provide concentrationtriggers
environmental, 7.5 Kmlong of potentiallyaffected |akes (Farley, Swede and inthecollectionpond water that wouldrequire the
effects, residual Ellystan) and rivers from fluoride and phosphorus. It shouldalso be | implementation of treatmentfor PandF.
effects and highlighted thatthe mine willoperate for approximately 6 years,
significance. and the proponentdoes not conclude on significantimpacts to the
aquaticecosystem. Phosphorusisawell knowneutrophication
agentthatcouldrangefrom0.1to 200 pg/L. Fluorideis less toxic
as chroniceffects to fish and benthicinvertebrates have been
measured at5 mg/Land higher. During operations, metals are not
expected to reach MDMER limits in the collection ponds so
treatment will only be consideredif the metalsin the collection
ponds meetthe MDMER.
NRCan-48 CanmetMINI | 6.1.5. Groundwater NRCan-3 During operations, metals are not expected to reach MDMER limits | Provide water andsediment quality modelling downstream
NG and Surface Water inthecollectionponds of both sites so treatment will onlybe of the Gordon and Maclellansites and associated
implemented if metal concentrationsinthe collection ponds meet | ecologicalrisksinthe eventthat MDMER limitsin the
the MDMER limits. These MDMER limits are based on Best collectionponds arereached. If additional risks inthe
Available Technologyand Techniques economically achievable at receiving environment are identified, please discuss
the time of the MMER reviews. These limits do not guaranteethat | significance of therisks, identifyconcentrationsin
Farley Lake, Swede LakeandEllystanLake will be protected atthe | groundwater andsurface water (i.e. site-specificwater
Gordonssiteif theselimits arereached northatlakes downstream | quality objectives) that would trigger re-assessment of
of the MacLellan Facility willbe protected alternative treatment measure.
NRCan-49 CanmetMINI | 6.4 Mitigation EISVolume3 For the MacLellan site, the magnitude of residual effects are Provide an assessment of best available treatment
NG measures Table20A-1 characterized as low duringconstruction, operation, andactive technologyandtechniques economically achievable for

closurebecause predicted changes inwater quality either do not
exceed modelled baseline +20%, or do not exceed water quality
guidelines (i.e., no POPCs wereidentified for the construction,
operation and active closure). Itshouldbe acknowledgedthat
Phosphorusis expected to bearound 45 pg/Las far asin Minton
Lake which would lead to eutrophication of thereceiving
environment. NRCan also noted thatseleniumin the collection
ponds could reachup 4.5 pg/Ljust below the 5 pg/L MDMER limit
butupto 6 and 8 ug/LduringoperationandclosureatKeeBiinthe
receiving environment. Whilethese arelocalisedareas, it remains
thatthe MDMER couldbe exceeded in KeeB1 forthese two
elements.

phosphorus and provide concentration triggersin the
collectionpondwater that wouldrequirethe
implementation of treatment for P andSe.
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NRCan-50

CanmetMINI
NG

2.2 Alternative means
of carrying out the
project

EISVolume 3
Table20A-1

For the Maclellan site, the magnitude of potential residual effects
dueto total aluminum, total arsenic, total and dissolved cadmium,
total copper, andfluoride are characterized as moderate during
post-closure. Thisis because predicted concentrations of these
parameters exceed modelled baseline+20% and thelong-term
guidelines forthe protectionof aquatic life butare not expectedto
resultinadverse effects on aquatic biota (evaluatedin the Fishand
Fish Habitat assessment). However, selenium and nickel are not
mentioned even if they poserisks to aquatic mammals and ducks.

Following the Government of Canada Guidelines for the
assessment of alternatives for mine waste disposal, please
proceed with an alternative assessment that would
compare backfill of problematic waste rock and tailingsin
the open pitwith the placement of an engineered coveron
the Mine Rock Stockpile andtailings managementareas at
closureforthe MacLellan site.
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