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Attachment 1
Lynn Lake Gold Project

Information Requirements for Environmental Impact Statement Technical Review

On July 23,2021 the Impact Assessment Agency of Canada commenced Round 2 technical review of the Environmental Impact Statement and responses to Round 1, Package 2 Information

Requests 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 pote ntial for significant adverse

environmental effects and potential impacts to rights.

stableand below discharge criteria. Itis notclear fromthe
responsebutitappears thatthe stable water quality condition
appliesto the pitwater quality.

As groundwater seepage effects are forecasted to occurover
much longer timelines than pit water quality stability (Appendix F
Table5-9,andAppendixG, Table5-12),itisnotclearthatthe 6
year groundwater monitoring period following pit floodingwill be
adequateto confirmthe results of the groundwater seepage
assessment.

Reference Expert Dept. | EIS Guideline EIS Reference Context and Rationale The Proponentis Requiredto ...
IR# or group Reference
Groundwater
IAAC-57(2) NRCan Section 8 Follow-up Volumel, As stated in the guidelines, the follow-up program shouldbe Provide conditions forthe cessation of the groundwater
and Monitoring Chapter 8, designed to verify the accuracy of the effects assessment. For monitoringprogramthat would be adequate to verify the
Programs Section8.1.4.1 groundwater this verification should include the assessment of results of the groundwater assessment.
Temporal seepage flow pathways and seepage quantities from mine
Boundaries, facilities.
Volume5
Appendix F The responseto IAAC-57 states that groundwater monitoringwill
Section5.4.1,and | continuefora periodof 6 years followingpit flooding. The
Appendix G, response goes on to state that monitoring will cease when sites
Section5.4.1 arerestored to satisfactory conditions, and water chemistry is
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As groundwater seepageinpost-closureis a pathway for effects to
surface water quality and quantity, monitoring to confirmthe
assessmentresults is required.

IAAC-61(2)

NRCan

Section 6.1.2 Geology
and Geochemistry

Volumel,
Chapter8,
Section8.2.2.1,
Figure8-13,
Volume4,
Appendix H,
Section4.2.2.1

As stated in the guidelines, the assessment of groundwater should
include a groundwater model representing the hydrostratigraphy
and groundwater flow systems. As discussedin IAAC-61, bedrock
topography can exert control on groundwater flow andshould be
represented using conservative assumptions inthe absence of
supporting data.

The map of overburden thickness for the MacLellan Site provided
inresponseto IAAC-61 (Map-61-2) confirms that thesurface
bedrock rises morethan25 m between GBHM-14 and GBHM-27.
The responseto IAAC-61states that overburden thickness in this
area isnotrelevantto the groundwater flow model given the
similarity in hydraulicconductivity between the glaciolacustrine
and diamicton overburden, andshallow bedrock. However, based
on the assumed hydraulic conductivity profileimplemented in the
numerical model,a 25m changein bedrock topographyresultsin
the upper bedrock being relevantto the discussion. Theupper
bedrock unitis morethan anorderof magnitudelowerin
hydraulic conductivity relative to the overburden and shallow
bedrock. This variability inbedrock topographyis relevant to
groundwater flow.

Additionally, as stated in theresponse to IAAC-67 bedrock
topography appears to exert control over the devel opment of
artesian groundwater |levels at the MacLellan site. This
conceptualizationis not consistent withthe inferred irrelevance of
the bedrock topography cited intheresponse to IAAC-61.

As a 25 mvariationinbedrocktopography may affect
groundwater flow patterns, inturn affectingthe assessment of
seepage fromtheTailings Management Facility, the effect of this
potential variability should be addressedin the assessment of
groundwater flow.

Conducta sensitivity analysisto address the potential for a
continuous bedrock low from the east of the MacLellan Pit
to North of Minton Lake. Discuss the effect of this variability
in bedrock topography on groundwater seepage pathways,
quantities, and travel times from the Tailings Management
Facility.
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IAAC-62(2)

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. Hydraulicconductivity tests have not been completed
within the deep bedrockatthe GordonSite, nor within the lower
100 mofthe deep bedrock atthe MacLellan Site.

Inresponseto therequestto discussthe gapsin informationand
the related uncertaintyassociated with the limited testing of the
deep bedrock unitatbothsites, theresponse to IAAC-62 has cited
the calibration of the model as evidence of low uncertainty forthe
groundwater assessment.

Groundwater wells used inthe calibration of the groundwater
model extend to a maximum total depth of 80 mfor the Gordon
site,and 30 mfor the Maclellansite. Calibration of the model
would notbesensitive to the deep and potentially to the
intermediate bedrock. Calibration of the model is not evidence of
supportforthe parameterization of these units.

The sensitivity analyses presented in Appendices Fand Gandcited
intheresponseto IAAC-62 address the hydraulic conductivity of
the shallow andfaulted bedrock. While these units contribute the
majority of the groundwater flow to the open pitunderthe
calibrated conditions, they representa small portion of the overall
pitdepth. The calibrationof the model andthe sensitivity analysis
does notaddress any uncertainty inthe hydraulic conductivity of
the lower 90% of the MacLellan Pit, and the lower 50% of the
Gordon Pit.

The groundwater inflow to the open pits, and the associated
drawdown has uncertainty resulting from the limited data for
calibrationover the deeper portionof the pits. This uncertainty
should be discussed and quantified to complete the groundwater
assessment.

Conducta sensitivity analysison the hydraulic conductivity
of the intermediate and deep bedrock units. Discuss the
potential effects of hydraulic conductivity variability on
groundwater inflow to the open pits andthe associated
drawdown.

Provide any information available on the dewatering of the
historical Gordon pits to support the conceptual model
presented in the groundwater assessment.
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Methodology

Gordon Lake
Hydrogeology
Assessment,
Section 4.3.3,and
Appendix G,
MacLlellan
Hydrogeol ogy
Assessment,
Section4.3.3

documentationincludes the assignment of boundaries to
represent groundwater interactionwith surface water. |AAC-72
requested additional details on the boundary conditions assigned
inthemodel. Thesedetails were provided by the Proponentin
their response.

As stated in IAAC-72(b), the southern boundaries of the MacLellan
model were assignedas fluid transfer boundaries atthe lakeshore
at2 mabovethelakeelevation. This statementis not consistent
with theinformation provided in Table IAAC-72-1b which states
thatthese boundaries were assigned at0.01 m below the surface
water elevation.

As reported in IAAC-72(b), and Table IAAC-72-1b, the lakes at the
southern boundary of the Gordon model (Swede and Simpson
lakes)wereassigned a constant head value of 314.25 m. This head
is significantly higherthanthe head value assigned to the
tributaries of these lakes (311.0 mat FAR3-SIM2 (Simpson Lake)
and 305.40 mat FAR3-Al (Swede Lake)). Itisnotclearthatthese

IAAC-65(2) NRCan Section 6.1.5 Volume/4, IAAC-65 requested a description of the conceptualization of the Discussthedata used to limit the vertical extent of the fault
Groundwater and Appendix H, faultzoneatthe Gordon Lakesite, consistent withthe Guidelines | zoneto the shallow bedrockatthe Gordon Site.
Surface Water® Section4.2.1.4 which require delineation of the key hydrostratigraphic
boundaries. Provide a sensitivity analysis of the effect of the depth of
this zoneon the groundwater assessment.
The responses to IAAC-65and IAAC-69 include an adequate
description of the data support for the horizontal extent and Discuss how the depth of this fault zone may affect the
hydraulic conductivity of the faultzone withinthe Gordonmodel. | design, feasibility, and efficacy of theinterceptor well
However, theseresponses do not outline therationale used to system.
supportthe termination of the faultzone within the upper 50 m of
bedrock.
As this fault zone provides enhanced hydraulic connectivity
between Gordon Lake, the open pit, and Farley Lake, the depth of
this faultzone affects the assessment of groundwater flow into the
open pit, drawdown associated with this dewatering, and the
efficacy of the groundwater interceptor wells.
IAAC-72(2) NRCan Section 4.3 Study EISVolume5, The EIS Guidelines statethatall models will be documented such Clarifythediscrepancy between the statementin IAAC-
Strategy and AppendixF, thatanalyses aretransparentand reproducible. This 72(b), thevalues provided Table IAAC-72-1b regarding the

Maclellan model boundaries. Discuss the rationale for the
assigned difference between the boundary head and the
surface water elevation.

Discuss the data used to determine the head values for
Swede Lake, Simpson Lake, FAR3-SIM2, and FAR3-A1, and
the inferred surface water flow directions atthese
waterbodies.
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assigned heads are consistent with surface water el evations or
flowdirections.

Boundary conditions exert significant control over the results of
the groundwater models. Proper assignment and documentation
is requiredto ensure confidencein model results.

IAAC-73(2) NRCan Section 4.3 Study EISVolume5, The EIS Guidelines state thatall models will be documented such Provide further discussion, beyond seasonal variability, of
Strategy and AppendixF, thatanalysesaretransparentand reproducible. Acomponent of the different settings atthese wellsrelative to those with
Methodology Gordon Lake the documentation is the presentation of calibration to observed lower calibration residuals.

Hydrogeology groundwater levels.
Assessment, Discuss efforts made to improve the calibration at these
Section4.4.2,and | IAAC-73 requested information on the screened hydrostratigraphic | wells and theresulting effect on other calibration points
Appendix G, unitfor the calibration points, anda discussion of the larger withinthepitarea.
Maclellan differences between simulated and observed groundwater
Hydrogeol ogy elevations for the MacLellan model.
Assessment,
Section4.4.2 The screened hydrostratigraphic units were well described inthe
responseto |AAC-73.
Seasonal variability is cited as a potentialdriver for select
simulated heads within the MacLellanpitbeingmorethan 7 m
lower than observed. As seasonal variability at MWM-09A/b and
GBHM-06Aappearsto beontheorder of 2 mitis notclear how
this seasonal variability mayrelate to calibrated differences
greater than7 m.
While these differences may predominately effect the drawdown
atthe open pit(as statedin theresponseto IAAC-73), therelated
uncertaintyextends to the forecasted hydraulicgradients, and
groundwater inflows to the open pit.

IAAC-74 NRCan Section6.1.5 EISVolume5, The EIS Guidelines state thatanappropriate hydrogeological Reevaluatethetransient calibrationfor the Maclellan site
Groundwater and AppendixF, model shouldbeincluded intheassessment. Such a model should | giventhesimulated consistent declinein groundwater
Surface Water Gordon Lake havetheability to replicate the observed seasonal variability in elevations over the 2-year simulation period.

Hydrogeology groundwater elevations. IAAC-74 requested the rationale forthe

Assessment, inability of the MacLellan Site model to replicate the seasonal Discuss theimpact of these simulations on the res ults of
Section4.4.2,and | variability ingroundwater elevations. the groundwater assessment, and provide updated
Appendix G, modellingresults as required.

Maclellan
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Hydrogeology

The responseto IAAC-74 states that the poor fit to the observed

Methodology

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

details on the FTM integration into the groundwater model and its
effect on groundwater inflow into the open pit.

The memo provided in response to IAAC-78 provides detail on the
parameterization of the FTM plugin, andstates thatthe FTM
modulewas run separately from the flow model. Res ults from the
FTM model were used to assign hydraulic conductivities of zero
where frozen ground is present.

Itis unclear fromthereportingthe extent to which the subsurface
and pitfacearefrozen. Itisalsounclear whether the FTM module,
run separatelyfrom the flow model, accounts for the advective
flux of heatrelated to the groundwater inflow to the open pit.

Assessment, seasonal variation is dueto the constantelevationassigned to the
Section 4.4.2 model boundaries atthelakes andstreams.
Seasonal variation of the boundary conditions at the lakes and
streams would not be expected to improve the performance of the
model basedon thefollowing:

e The magnitude of the seasonalvariationappears to have
limited dependence on proximity to surface water
features. For example, groundwater elevations at GBHM-
10 (approximately 1 km from the Keewatin River)rise by 3
m duringthe spring freshet. This magnitude of fluctuation
is unlikely to be causedby river level variability alone.

e Noneof thesimulated water levelsshow anyseasonal
variation, rather model results show a consistent decline
throughoutthe 2-yeartransient simulation period. The
magnitude of this decline (e.g. 10 mat GBHM-06A)
suggests thattheinitial condition used inthe transient
simulationwas not a steady-state condition.

Based on theseresults therationale provided in response to IAAC-
74 does notappearto bevalid.
IAAC-78(2) NRCan Section 4.3 Study EISVolume5, The EIS Guidelines state thatall models will be documented such Provide cross sections showing the seasonal variation in
Strategy and AppendixF, thatanalysesaretransparentand reproducible. IAAC-78 requested | ground temperature andhydraulic conductivity for both the

MacLlellan and Gordon Pits attheintermediateand
ultimate depths, including model mesh overlay.

Discuss how groundwater flow and the associated
advective heatflowwererepresented inthe FTM module
simulations.

Discuss any limitations of the modelling approach, and the
potential impact on assessment results.




Technicalreview ofthe Lynn Lake Gold Project Environmental Impact Statement
Federal Department: Natural Resources Canada —Submitted to the Impact Assessment Agency of Canada on: [August 23, 2021]

Thesetwo factors affect the timing and overall quantity of
groundwater inflow to the open pit, impactingthe assessment of
groundwater and groundwater-surface water interactions.

IAAC-79(2) NRCan Section 6.2.2 Changes | EISVolume5, The EIS guidelines state that the assessment of groundwater Providetherationalefor thechangein fluxatSusanand
to Groundwater and AppendixF, should include the assessment of changes to groundwater fluxes. Marinelakes as itrelates to simulated changes (or the
Surface Water Gordon Lake Changes in the quantity of groundwater discharging to surface absence of changes) ingroundwater elevation.

Hydrogeology water, or the quantity of surface water recharging the

Assessment, groundwater system can influence linked valued components such

Section5.2.1.1, as surfacewaterandwetlandenvironments, and fish and fish

Map 15 and Table | habitat.

5-1,and Section

5.3.2.1,Map 18 IAAC-79 requested a discussion of theincreasein groundwater

andTable5-5 flowto Susanlake (ontheorder of 37%)anddecreaseinsurface
water flow to groundwaterat Marnie Lake (on the order of 30%)
under operations conditions relative to baseline conditions given
thattherearenoreported changesin groundwater elevations on
Map 15.
The response provided addresses why there wouldbe no change
to groundwater elevations at these lakes, andthus no changein
flux. Theresponse does not address the unexpected yet simulated
changein fluxin theabsence of a simulated changeinhead.
Changes in groundwater-surface water interaction should be
linked to changes in groundwater elevation and groundwater flow.
This isnotapparentfromtheresponseto IAAC-79.

IAAC-81(2) NRCan Section 6.2.2 Changes | EISVolume5, The EIS guidelines state that the assessment of groundwater Provide the simulated pressure heads at the base of the

to Groundwater and AppendixF, should include the assessment of changes to groundwater fluxes. well screens atthe end of the operations period.
Surface Water Gordon Lake Groundwater interceptor wells screened through the faulted
Hydrogeology shallow bedrock atthe Gordon are usedto capturea portion of Discuss theimplications of the saturated simulationon the
Assessment, the flux of groundwater from Gordon and Farley Lakes prior to evaluation of the pumping volumes from the interceptor
Section5.3.1.2 reachingthe open pit. By applying the water pumped fromthese used in the water balance model.
wells to thelakes withinthe water balance model, impacts to the
lakes are mitigated. Providedetails for the design of the interceptor well system
thatensurethatthe pumping volumes required to mitigate
impacts to thelakes canbe produced. Discuss contingency
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The responseto IAAC-81 states that the simulated groundwater
interceptor wells continue to pump atthe samerate throughout
the operations period despite water table drawdowns greater than
100 m, and complete dewatering of the well screen. These
simulationresults indicate that the groundwater model was run
under saturated conditions, allowing the wells to continue
pumping des pite being at negative pressure. Under saturated
modellingmode the groundwater flowmodel cansimulate larger
pumpingvolumes than would be feasible given the well depth and
simulated drawdown.

As the surface waterassessmentis based on a constant volume of
water pumped from the interceptor wells throughout the
operations period, the feasibility of providing that quantity of
water should be assessed given the expected drawdownthrough
the operations period.

options andthe potential effects to the lakes under sub-
optimal pumping performance.

IAAC-83(2)

NRCan

Section 6.2.2 Changes
to Groundwater and
Surface Water

EISVolume5,
AppendixF,
Gordon Lake
Hydrogeology
Assessment,
Section5.3.2.3,
and AppendixG,
MaclLellan
Hydrogeology
Assessment,
Section5.3.2.3

The EIS guidelines state that the assessment of groundwater
should include the assessment of changes to groundwater fluxes
including fluxes from mine facilities to the groundwater flow
system.

As stated in responseto IAAC-83(b) the applied rechargerates for
the MRSArepresents theinfiltrated water that does not flow
laterally to the MRSA collection system. As such, particletracking
resultsinAppendixF and G areinherently representative of
particle tracks under an operating seepage collectionsystem.
WordinginSection 5.3.2.3should be updated to be consistent
with therechargeapplied.

The responseto IAAC-83(c) appears to indicate that the porosity
applied tothebedrock atthe Gordonsiteis a factor of 2000 higher
thanthe MacLellan site. This differenceis not expected, andif
reported in errorshould be corrected.

IAAC-83(e) requests a rationale for the assumption that 50% of the
infiltration to the MRSA will reach the base of the pile during the
“wetting up” period, with theremainder stored within the
micropore system. Theresponse to IAAC-83 (e) states that this

Updatethediscussionof the particle tracking results to
reflectthe factthatthe boundary conditions forthe MRSA
representthe operationof a seepage collectionsystem.

Updatethe bedrock porosity values for the Gordon site to
reflectthose modeled. If a value of 0.2 was applied within
the Gordon groundwater flowmodel, provide a rationale

for this value.

Provideinformation to support the assumption that 50% of
the infiltration to the MRSA will be stored within the
micropore system during the “wetting up” period.
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50%valueisan assumption applied within the water balance
model. Information to support this assumptionshouldbe provided
to supportthe assessment of groundwater seepage.

Review of IAAC-83(f) notcompleted by NRCanasitrelates to
loading rates and water quality. NRCan defers to ECCC’s review of
this information request.

IAAC-91(2) NRCan Section 6.2.2 Changes | AppendixG, The EIS guidelines state that the assessment of groundwater Providethetotal flowandanylow flowdatafor KEE3-B2-
to Groundwater and MaclLellan should include the assessment of changes to groundwater fluxes. | Al. Discussthesevalues in comparisonto the flux to
Surface Water Hydrogeology The changeinfluxes between groundwater and surfacewatercan | groundwater fromthis waterbody during operations.
Assessment, affect other valued components suchas surface waterand
Section5.3.2.1, wetland environments, and fish and fish habitat. Complete a sensitivity analysis showingthe effect of the
Table5-5 representation of this boundary on groundwater flow

IAAC-91 requested a discussion of the simulated model boundaries | patterns and groundwater-surface waterinteraction.
for EastPond and KEE3-B2-A1 as they relate to the potential for
these waterbodies to drainduring operations. Theresponsestates | If,as stated in IACC-91(a), the boundaries for the East Pond
thatwhilethe East Pond willlikelydrain, KEE3-B2-A1 will likely areunchanged from baseline to operations conditions,
continueto flow. Within the groundwater assessment (as stated in | reportthe fluxes between groundwater andsurface water
the response |AAC-91(a)) boundary conditions for these features for the East Pond under baseline, end of operations, and
were notchanged inoperations, such thatbothfeatures wereable | post-closure conditions.

to contribute to the groundwater flowsystem. For the assessment
of fish andfishhabitatitappears thatthe assessmentwas based
on both waterbodies being dry, and not contributing to the
groundwater flow system (IAAC-91(b)and(c)). Therationale for
the representation of these waterbodies within the groundwater
flow model shouldbe provided as it differs fromthe expected
conditions, and the assessment of fish and fish habitat.

Groundwater model resultsin Appendix G, Table 5-5 indicate that
the flux from surface water to groundwater at KEE3-B2-Al
increases by a factorof 4 attheend of operations. Map 20shows
drawdown at this feature ranging from morethan 10 mto less
than 1 m.Ifthis stream wereto drainduring operations,
groundwater drawdown associated with the open pitwould
propagate further thansimulated, andother surface water bodies
may experience changes in groundwater-surface waterinteraction
thatarenot captured by the model.
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Characterization
of Composite
Samples

3.4.3 Kinetic Tests

IAAC-108(2) | NRCan Section 6.1.5 Section 8.4.3 IAAC-108 requests additional details on the seepage pathways Provide the following details on the Groundwater
Groundwater and Assessment of fromthe MRSA and TMF, the travel times from these facilities to Monitoring and ManagementPlan:
Surface Water Changein surface water receptors, andthe proposed monitoringprograms e The planned timing of theinstallation of the
Groundwater for groundwater and surface water. groundwater monitoring network
Section 8.0 Follow-up | Quality, Section e The anticipated criteria for updates to the
and Monitoring 8.9 Follow-upand | As statedin IAAC-108(b)the groundwater flow model results will groundwater model usedto guide adaptive
Programs Monitoring, be used to delineate the groundwater monitoring network to management
Section 9.9 confirm groundwater quality and contaminant attenuation. Given
Follow-up and the simulated travel timefor the particle tracking relative to the
Monitoring, operations period, changes ingroundwater elevationmay be the
Section22.5.2.3 primary observationused to validate the groundwater model
Environmental results. To support adaptive management, the groundwater
Effects monitoringnetwork should beinitiated during the construction
Assessment, phaseof the project to monitorthe development of vertical and
Section 23.5.4 horizontal hydraulic gradients for comparison to model results. As
Groundwater stated in IAAC—57(2) the groundwater monitoring program
Monitoring Plan, | should continue until the results of the groundwater seepage
Section 23.5.5 assessment, and the attenuation of the associated chemical load
Surface Water can beconfirmed.
Monitoringand
Management As stated in IAAC-108(d(i)) the groundwater model will be updated
Plan throughout the operations period should observations show
statistically significant differences from model results. Further
details shouldbe provided on thetriggers for groundwater model
updates as no stochasticassessment has been completed.
Geochemistry
IAAC-95 NRCan 6.1.2 Geology and Volume4, NRCan agrees that the composite samples presented inTables Providea detailed plan to test potentially acidgenerating
geochemistry Appendix F IAAC-95-1 to IAAC-95-6 sufficiently represent the average chemical | samples from MacLellan Site and argillite from GordonSSite,
6.2.2 Changesto Geochemistry composition of eachlithology based on samples collected to date. including static, mineralogy, andkinetic testsas
groundwater and Baseline . recommended by MEND (2009).
surface water Technical Data However, worsjc-case conditions werej‘ notanalyze(.zl as' .
Report recommended in MEND (2009). Specifically material with high
342 sulphurcontentand low neutralization potential (NP) thatcan

produce problematic drainage chemistry in terms of acidrock
drainage (ARD) and metal leaching (ML), which can negatively
impactsite water drainage. This informationis criticalfor decision
making regardingwaste segregation, management of waste rock,

10
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Prediction
Manual for
Drainage
Chemistryfrom
Sulphidic
Geologic
Materials. MEND
Report1.20.1.
Mining
Environment
Neutral Drainage
Program, Natural

low gradeore, exposed pitwalls, as well as water management
andtreatment. Itis also requiredto developappropriateinputs
for the water and sediment quality predictions model, s pecifically
determiningacidicloading rates and evaluating potential impacts
should potentiallyacid generating (PAG) waste be insufficiently
blended or placed on the edge or top of the storage facility.

For the Gordon Site argillite unit, 8 of the 11 tested samples are
interpreted to be PAG with the averagetotal sulphurand NP
values skewed by the remaining three samples. The argillite
composite sample (FLS2C) represents average total sulphur and
NP and has anuncertain ARD potential (NPR 1.1), andthus does

Technical Data
Validation Report
2.0 ExistingData

described in Section3.5.1.2. Thus, a detailed evaluationcomparing
the measured NP from the geochemical baseline programandthe
statistically derived NP shouldbe completed by the Proponent to
verify the predicted | ower quantity of PAG rock is valid.

Resources
Canada; MEND notcapturethe potential risk associated with ARD/ML.
(2009) For the MacLellan Site, the two composite waste rock samples “ML

WRS>1%"and “MLWR Avg” both report similarsulphide

mineralogy, average NP and uncertain ARD potentialbasedon NPR

values between 1 and 2. With 19% of the 160 mine rocksamples

classified as PAG, consideration should be givento testing more

material with highersulphide contentandlower NP.

MEND, 2009. Prediction Manual for Drainage Chemistry from Sulphidic Geologic

Materials. MEND Report 1.20.1. Mining Environment Neutral Drainage Program,

Natural Resources Canada. December 2009.

IAAC-97 NRCan 6.1.2 Geology and VolumeA4, InSection 5.2.1, the Proponent states that the breakdown of a.Providethereferenced conceptual level Acid rock
Geochemistry Appendix F potentially acidgenerating (PAG) minerock from the MacLellan Drainage and Metal Leaching (ARD/ML) Managementand

Geochemistry Siteis predicted to be lower based on the block model results, Monitoring Plan. The plan shouldinclude methods for
Baseline specificallythe block model predicts 14% PAG rockand15% sampling and testing of mine rock, including how the
Technical Data uncertain rock, while the geochemistry baseline testing program Proponentintends to integrate thisinformationintothe
Report predictsthat28% of samples are PAGand13%areuncertain. The | ARD/MLblock model andvalidate predictions for PAG mine
3.0 Methods, 4.6 | difference between thetwo predictionsis 12% of the total rock. Include a comparison of the statistically derived NP
ARD Block tonnage of wasterock, whichcould resultin PAG material being from exploration assay data and NP results from the
modellingresults | managed as non-PAG. The morerobust sampling programforthe | geochemistry baseline programfor each lithology
Geochemical block model (20,782 samples)assesses ARD potential using considering the spatial distribution of results from both
Baseline neutralization potential derived from statistical analysis as data sets, as well as therequested evaluation of the

feasibility of physical segregation of minerock should PAG
and non-PAG rock be highly interlayered.

11
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The multi-elementscan includes parameters of concern identified
inVolume 4 Appendix F andobserved induring monitoring of the
historicalminefeatures, whichare reported to have been
impacted based on elevated sulphate, arsenic, and other metal
concentrations (MacLellanSite) as well asammonia and selenium
(Gordon Site). Additionally, per IAAC—98, the future minerock
from Gordon Sitereports various trace metals at higher
concentrations thanobserved inthe historic mine rock. NRCan
maintainsits recommendationto include metal(loid)s of concern
inthe block model, should metal(loid) leaching be correlated with
total metal(loid) content, to ensure thatrock with elevated neutral
minedrainage potential is managedappropriately during
operations to minimizeimpacts to the receiving environmentin
post-closure.

b. NRCan recommends thatthe ARD/MLManagement and
Monitoring Plan include strategies to manage, monitor,and
mitigate neutral mine drainage and metal leaching from
wasterock stockpiles, and that consideration be given to
including metal(loids) of concernin the blockmodel for the
identificationof mine rock with higher metal leaching
potential.

IAAC-99

NRCan

2.2 Alternative means
of carrying outthe
project6.1.2 Geology
and geochemistry 6.2.2
Changes to
groundwater and
surfacewater

Volume4,
Appendix F
Geochemistry
Baseline
Technical Data
Report
Geochemical
Baseline
Technical Data
Validation Report
4.0Closure
Prediction
Manual for
Drainage
Chemistryfrom
Sulphidic
Geologic
Materials. MEND
Report1.20.1.
Mining
Environment
Neutral Drainage
Program, Natural

Per IAAC-95, and as originally requested in IAAC-99, NRCan
maintains that the Proponent didnot evaluate the worst-case
conditionsthatcouldbepresentintheargillite minerock at
Gordon Site, or for high sulphur content minerockat MacLellan
Site. This hasimplications for the estimated time to onset of acid
rock drainage (ARD) andassumptions inthe water quality model
thatthe minerock will not produce ARD, which could occur if
potentially acidgenerating (PAG) waste rockis not s ufficiently
blended with non-PAG waste rock and/orstored on the edges or
top of the wasterock pile.

NRCan cannotlocateinVolume 4 AppendixF the predicted 3 years
until acid rockdrainage (ARD) is generated from the argillite unit.
A conservative estimate of thelag time until PAG material could
generate ARDis critical for mine waste and water management
planning.Standard practiceisto calculatethelagtimefrom
laboratory kinetic test results on PAG samples by applying various
assumptions; this approachis theoretical anddoes notconsider
the increasing rate of acid production once ARD has commenced.
Calculations shouldbe updated when acidicleachateis observed
from PAG samples. Considerationshouldbe given to theresults
reported by Sexsmith etal. (2015): when comparing calculated and
observed lag times for 30 PAG kinetic test samples, it was noted

As the project progresses, the ARD/ML Managementand
Monitoring Plan should be updated to account for changes
in predicted ARD onsettime based on observed acidic
leachatein thekinetictest samples. Additionally, the water
guality model should be updated with a sensitivity analysis
thatconsiders ARD throughimperfect segregation or
blending of PAG wasterock.
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of carrying outthe
project

Means for
Carrying Outthe
Project
Table20A-1
Volume5,
Appendix D Lynn

the use of a soil cover placed overthe proposed mine rock storage
area (MRSA) as describedin the Project Conceptual Closure Plan
providedin Environmental Impact Statement (EIS) Appendix23B.
This coverwill be the primary use for overburdenstockpiled at
both sites duringconstructionandoperation. The di sposal of mine
rockintheopen pitis notconsidered economically feasible due to
the high costs of recoveringthe mine waste dueto double

Resources thatactual lagtimes are shorter than calculated times for the
Canada; MEND samesample.
(2009)
Lastly, the metal leaching potential under acidic conditions has not
been captured inthe humidity cell tests completed to date. Itis
therefore not possible to confirm that PAG samples would
maintain leachate concentrations bel ow Metal and Diamond
MiningEffluent Regulations limits inthe long-term. NRCan
appreciates that waste managementis being designedto minimize
the development of ARD, and thus PAG loading rates were not
considered inthe water quality model. However, a complete
understanding of theriskandextent of ARD and metal loadingis
required to appropriately manage PAG waste and exposed PAG
rockinthepitwalls, as well as water management and treatment
planning. Further, a sensitivity analysis to assess the effects of
imperfect segregation of wasterockis required per the FIES
guidelines.
Sexsmith, K., D. MacGregor, and A. Barnes. 2015. Comparison of Actual and
Calculated Lag Times in Humidity Cell Tests. 10" International Conference on Acid
Rock Drainage & IMWA Annual Conference. Santiago, Chile.
IAAC-101 NRCan 6.1.2 Geology and Volume4 In both maps IAAC-101-1 and IAAC-101-02, NRCanobserves that The ARD/MLManagementand Monitoring Plan should
Geochemistry Appendix F all overburden samples were collected fromthe perimeter of the include samplingandtesting of overburden within the pit
Geochemistry pitoutlineatboth Gordonand MacLellan sites. Overburden above | footprintpriorto or during constructionto confirmthe
Baseline TDR the mineralized zone can contain elevated concentrations of ARD/ML potential of this material andthus appropriate use
and sulphide minerals and metals if it was developed through and/or management.
Geochemical weathering of the underlying bedrock. This could limit use of this
Baseline material for construction purposes or require special
Technical Data management.
Validation Report
IAAC-105 NRCan 2.2 Alternativemeans | 2.9 Alternative The preferred option for minerockdisposalatthe Gordonssiteis The Proponentdid not provide contaminant of potential

concern predictions in the receivingaquatic environment as
aresultof cover deteriorationover thelong-termas
requested. The Proponent justifies this by citing the
prohibitive cost of backfillingthe open pit (i.e. double
handling) with problematic wasterock as well as additional
greenhouse gas emissions from rock transportation. With
changing climate, engineered covers may erode at faster
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Lake Gold Project,
Hydrology Water
Balanceand
Water Quality
Impact
Assessment:
Gordonssite
Technical
Modelling
Report Appendix |
The Mineralsand
Metals Policy of
the Government
of Canada;
Natural Resources
Canada(1996)

handling and transporting the relativelylong haul distance from
the far end of the MRSA to the open pit. This distanceis upwards
of 1.5 kmatthe Gordon site. This additional transportation would
alsoresultin the generation of additional greenhouse gases (GHG)
resultingin adverse effects to air quality. See Table IAAC-105-1
attached to this response for further detail on the alternative
means assessment.

(i) Theassessment of alternative means was completed in
accordance with the Canadian Environmental Assessment
Agency’s Operational Policy Statement “Addressing ‘Purpose of’
and ‘Alternative Means’ under the Canadian

Environmental Assessment Act, 2012".

The alternative means assessmentincluded the following
methods:

¢ Describing eachidentified alternative to the extent needed to
identify and compare potentialenvironmental effects.

¢ Considering the environmental (i ncluding s ocio-economic)
effects of theidentified technicallyand economically feasible
alternative means of carrying out the Project.

e Selecting the preferred alternative means of carrying outthe
Project, based on the relative consideration of effects.

rate. Hence, cover maintenance need be considered inthe
calculation of post-closure financial assurance.

IAAC-106

NRCan

2.2 Alternative means
of carrying outthe
project

2.9 Alternative
Means for
Carrying Outthe
Project
Table20A-1
Volume5,
Appendix D Lynn
Lake Gold Project,
Hydrology Water
Balanceand
Water Quality
Impact
Assessment:
Gordon site

The preferred option forminerockandtailings disposal at the
MacLellan Site is the use of a soil cover placed over the proposed
minerock storage area (MRSA) and tailings management facility
(TMF) as described inthe Project Conceptual Closure Plan
providedin Appendix 23B of the Environmental Impact Statement
(EIS). This cover will be the primary use for overburden stockpiled
atbothsites duringconstructionandoperation. The disposal of
minerock andtailingsinthe open pitis notconsidered
economically feasible due to the high costs of recovering related
to double handling the mine waste and transporting the relatively
long haul distance from the farend of the MRSA to the open pit.
This distanceis upwards of 4.5 km at the MacLellan site. This
additional transportation wouldalsoresultinthe generation of
additional greenhouse gases (GHG), resulting inadverse effects to

The Proponent did not provide contaminant of potential
concern predictions in the receivingaquatic environment as
a result of cover deteriorationover thelong-termas
requested. The Proponentjustifies this by citingthe
prohibitive cost of backfillingthe open pit (i.e. double
handling) with problematic waste rock as well as additional
greenhouse gas emissions from rock transportation. With
changing climate, engineered covers may erode atfaster
rate. Hence, cover maintenance need to be considered in
the calculation of post-closure financialassurance.
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Technical
Modelling
Report Appendix |
The Mineralsand
Metals Policy of
the Government
of Canada;
Natural Resources
Canada(1996)

air quality. See Table IAAC-106-1 below for further detail on the
alternative means assessment.

(i) As no feasible alternatives were identified, the conclusions of
the EIS related to water quality parameters are unchanged.

(ii) The assessment of alternative means was completed in
accordance with the Canadian Environmental Assessment
Agency’s Operational Policy Statement “Addressing ‘Purpose of’
and ‘Alternative Means’ under the Canadian

Environmental Assessment Act, 2012”".

The alternative means assessmentincluded the following
methods:

¢ Describing eachidentified alternative to the extent needed to
identify and compare potentialenvironmental effects.

¢ Considering the environmental (including s ocio-economic)
effects of theidentified technicallyand economically feasible
alternative means of carrying out the Project.

e Selecting the preferred alternative means of carrying out the
Project, based on the relative consideration of effects.

IAAC-110

NRCan 48

6.4 Mitigation
measures

5.2.6
Geochemistry
8.4 Assessment of
Residual
Environmental
Effects on
Groundwater
20.1 Summaryof
Changes to the
Environment,
Potential Effects,
Mitigation and
Residual Effects
Table20A-1

The Proponent responded that for boththe Expected andthe
Upper Casescenarios, contact water quality (including collection
pond water quality) was predicted to remain below Metal and
Diamond Mining Effluent Regulations limits and short-term water
quality guidelines with the exception of ammonia. The Proponent
indicates that modellingcontaminants of potential concern in the
receiving aquaticenvironment wouldresultinunexpected
predictionsasitwould beabovethe upper case.

Regarding sediment modelling, this mediumis not typically
modelled for environmental assessments because thereis no
widely used or established approachto predict changes to
sediment quality. Dueto thelack of robust sediment modelling
approaches and thelackof precedenceinenvironmental
assessments, The Proponent states thatthey do not believe
sediment modellingis required forthe assessment of potential
effects.

The water quality predictionsin the receiving aquatic
environment provided by the Proponentarebased on a
baseand upper cases. NRCan is not convinced that the
upper caseis a reasonable scenario (IAAC-97; |AAC-99). The
water quality predictions are linked to adsorption of
contaminantto suspended particles andtheirsettling to
sediments. This load of contaminant to the sediment can be
subtracted and resultin lower water quality predictions.
Withouta sediment modellingcomponent, itis not possible
to verify if the base and upper cases water quality
predictions arereasonable. While the Proponentis correct
thatsediment modellingis not typically presented, ithas
been provided by other projects in the past (See response
to IRs on Palladium PGM projects, Valentine Gold).
Consulting firms have routinely provided sediment
modellingpredictions along with informationaboutthe
removal of metals from the water to the sediment. NRCan
maintains its recommendationthatthe Proponent provide
the sediment modelling predictions to verifyif the upper (as
result|IAAC-97 and 99) and base case water quality
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predictions remain reasonable or in other words, the
removal of metal from water to sedimentsis not
overestimated to limit the spatial extent of water and
sediment contamination. Theaccuracy of these predictions
is useful forboth theregulatorandProponent asthese
predictions should become compliance verification values
within environmental effects monitoring thatcanactas
trigger for adaptive management of miningeffluent during
operations and seepage during post-closure.

IAAC-111

NRCan

6.4 Mitigation
measures

5.2.6
Geochemistry
8.4 Assessment of
Residual
Environmental
Effects on
Groundwater
20.1 Summaryof
Changes to the
Environment,
Potential Effects,
Mitigation and
Residual Effects
Table20A-1

The Proponent provided trigger criteria for phosphorus, fluoride
and selenium andexamples of best available treatment technology
to beimplemented if these triggers were exceeded.

Responseis acceptable. NRCanrecommends that these
triggers and best available treatmenttechnologies be
included as a mitigation measure.
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