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Acronym/Abbreviation
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BTEX
CCME
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CIRNAC
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EQC
GNWT
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m
MAC
MGC
MDMER
mg/L
Nighthawk
PHC
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t/y
TG
TSS
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WLWB
WMMP
WQO
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Definition
Abandoned Military Site Remediation Protocol
benzene, toluene, ethylbenzene, and xylenes
Canadian Council of the Ministers of Environment
Canada-wide Standards
Crown-Indigenous Relations and Northern Affairs Canada
Environment and Climate Change Canada
Effluent Quality Criteria
Government of the Northwest Territories
Interim Closure and Reclamation Plan
Information Request
Land Use Permit
metre
maximum average concentration
maximum grab concentration
Metal and Diamond Mining Effluent Regulations
milligrams per litre
Nighthawk Gold Corp.
petroleum hydrocarbons
Surveillance Network Program
tonnes per year
Tłı̨ chǫ Government
total suspended solids
total petroleum hydrocarbons
Wek’èezhìi Land and Water Board
Wildlife Mitigation and Monitoring Plan
Water Quality Objective
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1.0

INTRODUCTION

Nighthawk Gold Corp. (Nighthawk) submitted applications for a Type A Land Use Permit (LUP) and split-interest
Type A Water Licences to the Wek’èezhìi Land and Water Board (WLWB or “the Board”) to conduct the following
land-use operations at the Indin Lake Gold Property:

•
•
•
•
•
•

advanced mineral exploration, including diamond drilling, use of water and deposit of waste for a camp,
use of satellite camps, and use of water for drilling;
maintenance, reclamation, and closure, including management of waste rock, ore, and the underground
portal, and associated seepage or discharge of water;
use and storage of explosives for trenching and bulk sampling, closure and reclamation, if required;
construction, operation, and maintenance of winter roads and spur roads;
use and storage of fuel; and
use of vehicles and equipment.

Nighthawk requested the cancellation of Water Licence W2018L2-0003 and has applied to the WLWB for the
previous licence to be fully replaced by W2021L2-0004. Nighthawk requests that the term of the Water Licence be
15 years (as opposed to the previously proposed 7 years), because: 1) the Water Licence and LUP terms are not
required to align; 2) a longer term will minimize reviewer and regulatory burden; and 3) the scope of activities is
not anticipated to change within the next 15 years.
The current licence W2018L2-0003 requires that “all water or Waste from the Project that enters the Receiving
Environment” meet the effluent quality criteria (EQC) and have pH between 6.0 and 9.5. However, the licence
does not define a specific location where water and Waste enters to the Receiving Environment. As such, there
has been ambiguity where the EQC in the Licence apply. The WLWB is aware that the pH of the pond at
Surveillance Network Program (SNP) station SNP 5-10 has consistently been below the permitted Water Licence
range since monitoring began in 2013. Nighthawk considers station SNP 5-10 to be part of the disturbed area at
the site, not the Receiving Environment.
Since the spring of 2021, Nighthawk has undertaken treatment of SNP 5-10 to raise the pH to be within the Water
Licence range. To date, SNP 5-10 has been treated with approximately 21 kilograms of sodium carbonate over
13 treatment visits to raise the pH. On each occasion, the pH at SNP 5-10 has dropped back to below Licence
criteria by the next visit. Nighthawk is of the opinion that the ongoing treatment of SNP 5-10 should be
discontinued, as it has been ineffective (as the pH quickly returns to pre-treatment levels), disregards local
conditions (the upstream bog has pH naturally below Licence limit range), expensive, there is little or no risk to the
receiving environment (the next downstream SNP station is typically within pH objectives), and is causing residual
effects (treatment causes short-term turbidity and precipitates are accumulating on macrophytes, and greenhouse
gas emissions from the helicopter flights to Damoti to treat this pond are causing unnecessary environmental
impacts).
The Government of the Northwest Territories (GNWT) maintains concerns regarding the drainage pathway for
water ponded at SNP 5-10, and water quality at SNP 5-10 and EQC compliance. Regarding the drainage
pathway, Nighthawk has completed a Drainage Assessment (Golder 2021), high-level water balance (IR#2), and
generated topographical cross-sections for the topography surrounding SNP 5-10 (IR#6). Based on the evidence
submitted, surface water and seepage from SNP 5-10 and its catchment area are expected to flow towards the
main flow path (i.e., west and south), and away from the bog. The GNWT expects Nighthawk to conclusively “rule
out the potential subsurface pathway from SNP 5-10 to the bog”. Apart from the fact that water is not expected to
flow from SNP 5-10 up the 1.75 m elevation increase to the bog, the GNWT is asking Nighthawk the impossible
task of proving a negative. The burden of proof applied in Board proceedings is “balance of probabilities”, not
“beyond a reasonable doubt”. Nighthawk has provided abundant evidence that the drainage pathway for water
ponded at SNP 5-10 is towards SNP 5-6, and there is no contradictory evidence on the record.
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Regarding water quality at SNP 5-10, Nighthawk has investigated several options to address this issue, both
regulatory (changing the EQC, compliance location, and SNP program) and technical (such as continued
treatment or filling SNP 5-10 with imported limestone). At this time, Nighthawk proposes the following approach:
•
•

•
•
•

•
•
•

Applying the EQC at station SNP 5-6, which is in the main drainage channel and reflects combined inputs
from the site that will flow to the Receiving Environment.
Deriving new EQC at SNP 5-6 for total cadmium, copper, lead, and zinc that are 4 to 10 times lower than
the existing limits in Type B Water Licence 2018L2-003 (Table 10-1). These EQC were specifically
derived for SNP 5-6 and would not necessarily be achievable at other SNP stations around the rock piles,
including SNP 5-10. Maintain previous EQC for total ammonia, total arsenic, total nickel, and TSS. The
proposed EQC are expected to be conservatively protective of Lardass Lake.
Maintaining SNP 5-2 (Outflow from Minewater Settling Pond) as a compliance station, subject to the
same EQC as SNP 5-6.
Adding EQC for nitrate and total petroleum hydrocarbons (TPH) for SNP 5-2 and SNP 5-6 if explosives
(EQC for nitrate) or fuel (EQC for TPH) are brought to site
Continuing to monitor SNP stations other than SNP 5-2 and SNP 5-6, but for characterization of water
quality across the Damoti site rather than for EQC compliance. This includes collecting field
measurements from three newly proposed SNP stations SNP 5-15, SNP 5-16, and SNP 5-17 located in
the bog east/northeast of SNP 5-10 in spring and fall each year for 5 years.
Committing to non-acutely lethal discharge at station SNP 5-6, with toxicity testing to be conducted in
spring each year.
Committing to continued monitoring in Lardass Lake and additional chronic (sub-lethal) testing if a
concentration of a parameter is above a water quality objective for two consecutive seasonal sampling
events (i.e., two consecutive spring events or two consecutive fall events).
Agreeing to Water Management Plan and Explosives Management Plan submissions. The Water
Management Plan will include potential actions available to Nighthawk if water quality objectives or EQC
are exceeded, or acute toxicity is observed (IR #5).

The approach described above has been described through the Water Licence Application process and is
reflected in the edited draft Water Licence submitted by Nighthawk on 28 February 2022. The Tłı̨ chǫ Government
(TG) stated in their intervention that “TG understands that Nighthawk is proposing a Water Licence amendment to
clarify that EQC do not need to be met in the pools in the disturbed area around the waste rock piles. Nighthawk
proposes that EQC must be met where water that has contacted waste rock leaves the disturbed area. This
location is called Surveillance Network Program (SNP) station 5-6. Nighthawk believes it can meet EQC at this
location. After this location, water drains through wetlands to Lardass Lake. On that path, chemical concentrations
are reduced. We agree that EQC should be met at SNP station 5-6, and that EQC don’t need to be met in
every small pool near the waste rock piles. These small pools are part of the disturbed area and do not have
fish.” The Tłı̨ chǫ have a treaty right to be co-managers and joint decision-makers with respect to lands, waters,
and renewable and non-renewable resources within the environment and resource management area of
Wek’èezhìi. As such, Nighthawk strongly believes that TG’s intervention should be given significant weight.
Nighthawk maintains that there is minimal risk from low pH values at SNP 5-10 as water in the area also has
naturally low pH, and pH values at the next downstream SNP station are typically within the Canadian Council of
the Ministers of Environment (CCME) range. Nighthawk believes the approach outlined above is aligned with the
MVLWB Water and Effluent Quality Management Policy. A permanent solution to address water outflows from this
previously disturbed area will be achieved once full closure activities are completed for the waste rock piles
(consolidation of piles and cover) as outlined in the Interim Closure and Reclamation Plan (ICRP) Version 3.3
(Nighthawk 2020) and forthcoming ICRP revision.
In the alternative, should the Board require implementation of a technical mitigation option, Nighthawk is open to
further discussions on filling of SNP 5-10 with an alkali material (new Option 3d in Options Analysis). However,
materials and equipment are not currently at site for this option, so implementation may not be completed before
Water Licence issuance. Should the pond at SNP 5-10 be filled, Nighthawk requests that SNP 5-10 be removed
from the new Type A Water Licence because there would be no water available for sampling.
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Nighthawk is not able to place a temporary cover on the waste rock piles for the reasons outlined in the revised
Options Analysis. While this option would limit the interaction of precipitation with the highest risk rock pile, due to
the undulating and irregular shape of the S1 rock pile, it is estimated that 1,800 m2 of geomembrane would be
required to temporary cover the rock pile. The consolidation of all the rockpiles onsite would require a similar
quantity of geomembrane. The undulating rock piles would have the potential to capture a significant volume of
water on top of the liner, and the liner would require periodic maintenance and adjustments to maintain its
effectiveness. Supply and install of this quantity of liner during the summer will be a costly endeavor and a
significant logistical challenge.
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RESPONSE TO INTERVENTIONS
Interveners presented their recommendations in a variety of formats or structures. For ease of reference,
Nighthawk has mirrored Intervener headings.
2.0

GOVERNMENT OF NORTHWEST TERRITORIES (GNWT)

Recommendation GNWT 1
The GNWT recommends both Water Licences W2021L2-0004 and W2021L2-0005 be authorized for a term of
seven years.
Response GNWT 1
The GNWT’s recommendation is premised on the assumption that there will be a new and uncertain management
technique employed at SNP 5-10, and that a shorter licence term should be employed until management techniques
to meet EQCs can be proven. As noted above, Nighthawk’s proposal, consistent with TG’s intervention, is that EQC
do not need to be met in every small pool near the rockpiles. But even if management techniques were to be
employed, and later needed to be changed, the solution could be a minor amendment to the SNP program or the
Water Management Plan. It would be overkill to shorten the term of the licence simply to address one issue that
plays a minor role in the overall context of the licence. Nighthawk disagrees with the GNWT’s recommendation and
requests that the Type A Water Licences W2021L2-0005 (federal) and W2021L2-0004 (non-federal) term be fifteen
(15) years, because: 1) the Water Licence and LUP terms are not required to align; 2) a longer term will minimize
reviewer and regulatory burden; and 3) the scope of activities is not anticipated to change within the next 15 years
(and if they do Nighthawk would need to seek an amendment in any event).
Recommendation GNWT 2
The GNWT recommends the MVLWB standard definition of receiving environment be included in both Water
Licences W2021L2-0004 and W2021L2- 0005. Specifically, the receiving environment be defined as: “the natural
environment that, directly or indirectly, receives any deposit of Waste from the Project”.
Response GNWT 2
Nighthawk disagrees with the GNWT’s recommendation and maintains that Water Licences W2021L2-0004 and
W2021L2 0005 define the Receiving Environment as: “the natural aquatic environment that, directly or indirectly,
receives any deposit of Waste from the Project”. This definition is consistent with existing licence W2018L2-0003.
This issue was discussed at the Technical Session and Nighthawk re-iterated their position that Lardass Lake is
the nearest “natural aquatic environment”, and as such would be the Receiving Environment as defined in the
Licence. But regardless of whether the term “aquatic” is used, the fact is that the area around the rock piles is not
the “natural” environment. Stations SNP 5-9 to 5-13 around the rock piles are not part of the Receiving
Environment because they are within the disturbed area of the Damoti site. The TG agreed with Nighthawk’s
position in their intervention, stating that “TG understands that Nighthawk is proposing a Water Licence
amendment to clarify that EQC do not need to be met in the pools in the disturbed area around the waste rock
piles. Nighthawk proposes that EQC must be met where water that has contacted waste rock leaves the disturbed
area. This location is called Surveillance Network Program (SNP) station 5-6. Nighthawk believes it can meet
EQC at this location. After this location, water drains through wetlands to Lardass Lake. On that path, chemical
concentrations are reduced. We agree that EQC should be met at SNP station 5-6, and that EQC don’t need
to be met in every small pool near the waste rock piles. These small pools are part of the disturbed area and
do not have fish.”
Additionally, the emphasis during the Technical Session discussions was on meeting water quality objectives (i.e.,
CCME guidelines for the protection of aquatic life) in Lardass Lake, which was re-iterated in TG’s intervention.
This is consistent with the ICRP Version 3.3, which states (Section 2.4.1.2): Since there is no aquatic habitat in
the drainage or migratory potential for fish to move from Lardass Lake upstream, Lardass Lake is considered the
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primary aquatic receiving environment for contact water from the Site. On this basis, the ICRP established water
quality objectives for Lardass Lake (chronic guidelines) and the proposed EQC for the new Water Licence were
calculated based on these objectives, i.e., water quality in the aquatic receiving environment.
The discussions at the Technical Session in combination with the ICRP and drainage assessment support
Nighthawk’s position that it is appropriate to define the Receiving Environment as the natural aquatic environment
and have the new (lower) EQC only apply at SNP 5-2 and SNP 5-6, as these are points of discharge to the
aquatic environment of Lardass Lake.
Recommendation GNWT 3
Based on the GNWT’s Recommendations 7 and 8 within this Intervention, the GNWT recommends the condition
relating to EQC in the licence require that:
a) “The Licensee shall ensure that all water or wastes from the Project that enters the Receiving Environment
at Surveillance Network Program Stations 5-2 and 5-6, has a pH value between 5.5 and 9.5 and meet the
following Effluent Quality Criteria (EQC)…”
b) “The Licensee shall ensure that all water or wastes from the Project that enters the Receiving Environment
(except at SNP 5-2 and 5-6), has a pH value between 5.5 and 9.5 and meet the following Effluent Quality
Criteria (EQC)…”
Response GNWT 3
Recommendations 7 and 8 from the GNWT Intervention suggest that the Board should apply the new (lower)
proposed EQC at SNP 5-2 and SNP 5-6, but that the existing EQC in Type B Water Licence 2018L2-003 should
apply at other SNP stations around the waste rock piles (i.e., all other waste that enters the receiving
environment.
Nighthawk agrees with condition a) above, i.e., that the new proposed EQC apply to discharge at SNP 5-2 and
SNP 5-6 (refer to IR#10 and IR#19). However, Nighthawk does not agree with applying the existing EQC from
Type B Water Licence 2018L2-003 to other stations around the waste rock piles for the following reasons:
1. The drainage assessment submitted to support the Water Licence application proves, on a balance of
probabilities, that runoff from the rock piles flows through SNP 5-6, which is the proposed point of
compliance for discharge from the rock pile area.
2. The existing EQC in Type B Water Licence 2018L2-003 are consistent with the federal Metal and
Diamond Effluent Regulations (MDMER). These EQC were discussed at the Technical Session with
GNWT, Environment and Climate Change Canada (ECCC), and TG and parties agreed that new sitespecific EQC should be developed for the site and that these should be set at a level whereby water
quality objectives at Lardass Lake would be met should discharge occur at or below the EQC. The use of
the existing EQC as compliance criteria for pools around the rock piles would therefore not be aligned
with the discussion at the Technical Session and the recent progress made by Nighthawk as part of the
IR responses to develop lower site-specific EQC for discharge from the site.
3. Support for SNP 5-6 as the compliance point (point of discharge) has been provided by the TG (see TG
4.1): We agree that EQC should be met at SNP station 5-6, and that EQC don’t need to be met in every
small pool near the waste rock piles.
Recommendation GNWT 4
The GNWT recommends Nighthawk update the options analysis to include the option of a temporary rock pile
cover, as was required in IR#1, and submit the updated analysis in response to Interventions.
Response GNWT 4
Nighthawk has updated the options analysis and submitted it as an attachment to the response to Interventions.
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Recommendation GNWT 5
The GNWT recommends Nighthawk consider the GNWT’s list of considerations identified within this section of the
Intervention in its updated version of the analysis.
Response GNWT 5
Nighthawk has reviewed the list of considerations provided by GNWT and have updated the multiple accounts
analysis. Additional discussion for each of the seven points for consideration are provided:
1. The options analysis did not consider achieving EQC at SNP 5-10 as a factor because Nighthawk
proposes that SNP 5-6 and SNP 5-2 are compliance points where EQC would apply. Nighthawk further
proposes that Lardass Lake be defined as the aquatic Receiving Environment, and SNP 5-10 or the
adjacent bog does not constitute a Receiving Environment because it is not the “natural” environment,
and flow from this area drains into the main flow path and towards SNP 5-6 and the natural waterbody at
Lardass Lake. However, an additional sub-account was added to address a change in water quality at
SNP 5-10 (#2 and 3 below).
2. Added sub-account with regards to change in water quality at SNP 5-10.
3. As for #2 above.
4. Added an option for a temporary cover on the rockpile to the updated options analysis (Option 5).
5. Yes, an engineered lined sump designed and built as a catchment location for the rockpiles would score
higher as a proven reliable technology. However, lining the pond at SNP 5-10 would involve placing a
liner in a depression, over vegetation, with no ability to key the liner into the surrounding waste rock. As a
result, this situation is not a proven reliable technology and therefore scored low.
6. The results table has been updated in the options analysis.
7. Added Option 3D to the options analysis to assess importing alkaline fill during the next available winter
road.
Recommendation GNWT 6
The GNWT recommends Nighthawk meet one of the following four options to mitigate the risk of wastewater from
the project impacting the bog located east of the Damoti site:
a) WQOs are met at SNP 5-10;
b) Site-specific WQOs are approved by the Board and met at SNP 5-10;
c) Sufficient evidence is provided to rule out the potential subsurface pathway from SNP 5-10 to the bog; or,
d) An option to manage/mitigate the discharge concerns at SNP 5-10 is completed that removes the potential
subsurface pathway from SNP 5-10 to the bog.
Response GNWT 6
Per option c) above, Nighthawk has provided evidence at the Technical Session and in IR responses to show on a
balance of probabilities that there is limited to no potential for subsurface flow from SNP 5-10 into the bog area to
the east. This evidence consisted of the following:
1. Response to IR#6: This response provided cross sections that showed a 1.75 m increase in elevation
between the pond at SNP 5-10 and the bog. It is reasonable to assume that shallow seepage would
follow surface topography, draining from SNP 5-10 towards the main flow path and away from the bog. It
is extremely unlikely that seepage could flow upgradient into the bog from SNP 5-10 due to the elevation
difference between these two areas.
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2. Drainage assessment: This assessment supports the conclusion that seepage would flow from SNP 5-10
into the main flow path that leads to SNP 5-6 (proposed point of compliance). The results of the
assessment were also supported by visual observations of flow between SNP 5-10 and the main drainage
during a site inspection with TG representatives and the Water Licence Inspector in June 2021.
Based on the above, Nighthawk believes that the GNWT’s requirements for one option to be met has already
been achieved to the standard required in Board proceedings (i.e., option c above, provide sufficient evidence to
rule out the potential subsurface pathway from SNP 5-10 to the bog). However, to confirm the results of the
drainage assessment and the assumption that seepage would follow the topography, field measurements at three
new SNP stations in the bog (SNP 5-15, SNP 5-16, and SNP 5-17) were proposed in the response to IR#4. These
new stations are intended to establish reference area conditions (SNP 5-17) and monitor for potential seepage
inputs from the waste rock area (SNP 5-15 and SNP 5-16) for a minimum of five years.
Nighthawk also considered GNWT’s option d) above and agrees that mitigation for SNP 5-10 could further
reduce the potential for a subsurface pathway from SNP 5-10 to the bog. As an alternative, Nighthawk
would be open to further discussions on infilling SNP 5-10 with alkaline fill material, as suggested in the
table of response actions in the response to IR#5 and now included as Option 3d in the Options Analysis
(attached). In this case, Nighthawk would request that SNP 5-10 be removed from the new Type A Water
Licence because there would be no water available for sampling after the pond has been infilled.
Recommendation GNWT 7
The GNWT supports the application of the newly proposed EQC limits at SNP 5-6 and 5-2 in Part E, Condition 10
b in the draft Water Licence that was included in response to IR#18.
Response GNWT 7
Nighthawk agrees with this recommendation.
Recommendation GNWT 8
The GNWT recommends the Board maintain the current list of EQC parameters and corresponding limits that are
approved in the current non-federal Water Licence (W2018L2-0003) that apply to all other waste from the project
entering the receiving environment.
Response GNWT 8
Nighthawk does not agree with this recommendation. See response to GNWT #3 above.
Recommendation GNWT 9
The GNWT supports the proposed inclusion of nitrate EQC being maximum average concentration of 16 mg/L, and
maximum concentration of any grab sample of 32 mg/L which applies to all waste from the project entering the
receiving environment and is triggered in the event explosives are brought to site.
Response GNWT 9
Nighthawk thanks GNWT for their support of the proposed nitrate EQC.
Recommendation GNWT 10
The GNWT recommends a TPH EQC consisting of a maximum average concentration of 3 mg/L and a maximum
concentration of any grab sample of 5 mg/L be triggered in the event that hydrocarbons are brought to site and
apply to all waste from the project entering the receiving environment.
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Response GNWT 10
Nighthawk agrees that EQC for TPH (maximum average concentration of 3 mg/L and a maximum concentration of
any grab sample of 5 mg/L) could be triggered in the event that fuel be brought to site. However, it is suggested
that the EQC for TPH apply at SNP 5-6 and SNP 5-2 only, as these are the proposed compliance points for
discharge from the waste rock area and Settling Pond, respectively.
Recommendation GNWT 11
The GNWT supports the newly proposed EQC for pH ranging from 5.5 to 9.5 given the evidence provided within
this proceeding and additional monitoring commitments proposed by Nighthawk.
Response GNWT 11
Nighthawk thanks GNWT for their support of the proposed pH range of 5.5 to 9.5.
Recommendation GNWT 12
The GNWT supports the requirement for acute toxicity testing at SNP 5-6 as a condition in the licence.
Response GNWT 12
Nighthawk thanks GNWT for their comments on the acute toxicity requirements and refers them to response to
ECCC #10 for further considerations on acute toxicity testing.
Recommendation GNWT 13
The GNWT supports the inclusion of monitoring for exceedances of Water Quality Objectives at SNP 5-4 and 5-5
and the trigger for sublethal toxicity testing be included in the Water Management Plan.
Response GNWT 13
Nighthawk agrees with this recommendation.
Recommendation GNWT 14
The GNWT recommends the SNP monitor for low-level (colourimetric) total phosphorus at all SNP stations.
Response GNWT 14
Nighthawk agrees with this recommendation.
Recommendation GNWT 15
The GNWT supports the inclusion of the requirement for a Water Management Plan in both Water Licences
W2021L2-0004 and W2021L2-0005 for Board approval, in addition to a corresponding schedule of requirements.
Response GNWT 15
Nighthawk agrees with this recommendation.
Recommendation GNWT 16
The GNWT recommends the proposed Schedule 5 of both Water Licences W2021L2-0004 and W2021L2-0005
remove the reference to exceedances.
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Response GNWT 16
Nighthawk thanks the GNWT for their comments on the information provided on potential response actions for EQC
and WQO exceedances (Response to IR#5) and agrees further discussion will occur through the Water
Management Plan review process.
Nighthawk disagrees with the recommendation to remove references to “exceedances” in the schedules for the
Water Management Plan. The actions listed in IR#5 are reasonable responses to EQC or WQO exceedances, but
would not be necessary for a normal operating condition where effluent concentrations are below EQC and
demonstrated as non-acutely lethal, or parameter concentrations in Lardass Lake are below WQO. Discharge is
permitted to be at or below the approved EQC per the Water Licence. There have been examples at other projects
in the Northwest Territories where a one-time exceedance of the total suspended solids (TSS) EQC, for example,
has occurred. This would be an unexpected result and require action, but defining actions for TSS below the EQC
or WQOs would not be necessary.
Recommendation GNWT 17
The GNWT recommends a condition of both W2021L2-0004 and W2021L2-0005 Water Licences require the
submission of a site-wide Performance Assessment Report for Board approval.
Response GNWT 17
Nighthawk agrees to provide a site-wide Performance Assessment Report for Board approval following closure.
Recommendation GNWT 18
The GNWT recommends that the Board set the security with a 20% contingency to capital cost.
Response GNWT 18
Nighthawk has reviewed the rationale provided by the GNWT and agrees that the security be set with a contingency
of 20% on capital costs. Nighthawk strives to have this reduced to 15% with the next update of the Interim Closure
and Reclamation Plan as engineered drawings are completed and quotes from suppliers/vendors/contractors are
solicited and included in an update to the estimate.
Recommendation GNWT 19
The GNWT recommends that the Board set the security estimate to include the GNWT’s approach to long-term
monitoring, with a duration up to 45 years with a staggered frequency of monitoring.
Response GNWT 19
Nighthawk has reviewed the rationale provided by the GNWT as it relates to a 45 year long term monitoring
program. Nighthawk does not agree that the Abandoned Military Site Remediation Protocol (INAC 2008) as
referenced by the GNWT is a suitable guidance document for a waste rock pile. The AMSRP long term monitoring
protocol was developed for landfills and not waste rock piles. Nighthawk will revisit the duration of the post closure
monitoring program and the number of geotechnical and water sampling site visits and will engage on this aspect
of closure with the next update of the Closure and Reclamation Plan. While Nighthawk does not agree that 45
years of monitoring is required, Nighthawk understands that due to the lack of an approved ICRP that this is a
conservative approach until further engagement and closure planning is completed.
Recommendation GNWT 20
The GNWT recommends that the Board set the overall total security for the proposed Project at $1,298,826, with
the non-federal (W2021C0009) land liability amount set at $449,502, the non-federal (W2021L2-0004) water liability
amount set at $389,809, the federal land liability amount set at $275,549, and the federal (W2021L2-0005) water
liability amount set at $183,966.
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Response GNWT 20
Nighthawk thanks the GNWT for their efforts to provide a detailed and comprehensive project security estimate.
Nighthawk recommends the adoption of the GNWT estimate as it provides a clear and concise estimate for the
entire project and takes into account the logistical considerations of completing the Territorial and Federal
reclamation in parallel. Should the Board approve the RECLAIM estimate provided by the GNWT for the entire
project, Nighthawk will use this spreadsheet to further refine the closure security through the Closure and
Reclamation Planning process with an update due in December of 2022. Nighthawk is committed to engaging
with both the GNWT and Crown-indigenous Relations and Northern Affairs Canada (CIRNAC) on the security
through the closure planning process and will revisit the RECLAIM estimate with the next submission of the ICRP.
3.0

ENVIRONMENT AND CLIMATE CHANGE CANADA (ECCC)

Recommendation ECCC 4:
ECCC recommends that the Proponent provide project staff, as part of the Camp Manager WMMP training in
Section 6 of the WMMP, with appropriate training on how to recognize signs, cues and behaviors of birds that
may be indicative of nesting nearby.
Response ECCC 4
Nighthawk agrees with ECCCs recommendation and will provide appropriate training to the Camp Manager and
project staff on how to recognize signs, cues and behaviour of nesting birds.
Recommendation ECCC 7:
ECCC recommends that the Proponent continue to undertake determined efforts to minimize emissions of mercury,
dioxins, and furans, and provide results of previous stack test(s), if available. Making ‘determined efforts’ to reduce
emissions of dioxins and furans may involve a one-time incinerator stack test to verify compliance with the CWS.
Response ECCC 7
Nighthawk thanks ECCC for this recommendation and will continue to look for opportunities to reduce amount of
waste sent to the incinerator and overall emissions. Nighthawk does not have stack test results to report at this
time, but acknowledges the requirement for testing if the incinerator is burning greater than 26 t/y.
Recommendation ECCC 8:
ECCC recommends that clarification be provided on the proposed scope of activities. If dewatering and bulk
sampling are included in the scope, SNP 5-6 should include nitrate and total petroleum hydrocarbons as
monitored parameters, in addition to TPH being regulated at SNP 5-2.
Response ECCC 8
Nighthawk agrees with the recommendation to include EQC for nitrate and TPH at SNP 5-6 and SNP 5-2. For TPH,
the proposed EQC at SNP 5-2 and SNP 5-6 are a MAC of 3 mg/L and a MGC of 5 mg/L. For nitrate, the proposed
EQC at SNP 5-2 and SNP 5-6 are a MAC of 16 mg/L and a MGC of 32 mg/L As suggested by GNWT #10 above,
Nighthawk proposes that these EQC would be triggered for SNP 5-2 and SNP 5-6 in the event that explosives (EQC
for nitrate) or fuel/hydrocarbons (EQC for TPH) are brought to site.
Recommendation ECCC 9
ECCC recommends that the period of record for data presented in Table 10-1 be clarified.
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Response ECCC 9
Nighthawk developed the new proposed EQC based on results from 2017 to 2021 (the past five years) because
metals concentrations at Lardass Lake (SNP 5-4) were typically higher in the first four years of monitoring (2013 to
2016) but have stabilized after that time. The chronic guidelines and median/maximum values presented in the EQC
table should also have been updated to only include data from 2017 to 2021 consistent with the timeframe used for
EQC calculations. This update has been made in the revised Table 1 provided below and did not result in any
proposed changes to EQC.
Recommendation ECCC 10
ECCC recommends that:
1.
2.
3.
4.

Cadmium EQC at SNP 5-2 be consistent with those at SNP 5-6;
Clarification be provided on the analysis required for Total Petroleum Hydrocarbon fractions;
Consideration be given to using a pass/fail bioassay protocol; and
The SNP general conditions include a requirement that ambient conditions be documented for all
sampling events.

Response ECCC 10
1. The EQC for cadmium for SNP 5-2 in Part F: Item 10. a) were not correctly updated in track changes. The
EQC for SNP 5-2 should be consistent with SNP 5-6, i.e., a MAC of 0.001 mg/L and the Maximum Grab
Concentration (MGC) of 0.002 mg/L.
2. TPH is intended to include BTEX, as well as PHC fractions F1 to F4. Each volatile organic compound and
PHC fraction will be reported separately.
3. Nighthawk appreciates ECCC’s suggestion to consider using a single-concentration test (pass/fail)
bioassay protocol rather than a multi-concentration test. Nighthawk agrees that the bioassay is intended as
a screening tool and proposes that the SNP Table in Annex A be updated to include a single-concentration
bioassay. A multi-concentration bioassay would therefore be a reasonable follow-up test should acute
lethality be observed in the initial test.
4. While Nighthawk is not strongly opposed to including the requirement to document ambient conditions in
the SNP, this is best practice during sampling and is not typically specified as a specific regulatory
requirement. It is assumed that documentation of ambient conditions would include weather conditions,
such as approximate wind speed and direction, air temperature, precipitation, cloud cover, ground
conditions (e.g., frozen, partially ice covered), and other notable site observations that could have potential
to affect water quality.
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Table 1: Damoti Lake Effluent Quality Criteria Evaluation
CCME
Parameter

Unit

Chronic
Guidelines(a)

Effluent Quality
Criteria(b)
Monthly
Average

Grab

Median SNP 5-6

2017-2021

Max SNP 5-6

2017-2021

Model predictions - Site outflow
Covered and
Consolidated
Rock Pile
ICRP ver3.3,
Scenario 1

Unconsolidated
Rock Piles
ICRP ver.3.1

SNP 5-6

75th Percentile
SNP 5-6

SNP 5-4

SNP 5-5

75th Percentile 75th Percentile
SNP 5-4
SNP 5-5

DF

Backcalculated
concentrations
at SNP 5-6(c)

Proposed Effluent
Quality Criteria
Monthly
Average

Rationale
Grab

•
Total ammonia, as N(d) mg/L

17

12

-

0.01

0.04

-

-

0.03

0.08

0.09

-

-

12

-

•
•

Total arsenic

mg/L

0.005

0.1

0.2

0.001

0.002

0.0002

0.001

0.001

0.0004

0.0003

27

0.13

0.1

0.2

Total cadmium(e)

mg/L

0.0001

0.005

0.01

0.00002

0.0001

0.00005

0.0001

0.0001

0.00001

0.000003

12

0.001

0.001

0.002

Total copper(e)

mg/L

0.002

0.1

0.2

0.003

0.01

0.002

0.05

0.004

0.002

0.001

7

0.01

0.01

0.02

•
•

•

•
Total lead

(e)

mg/L

0.002

0.08

0.16

0.0003

0.001

0.0002

0.0005

0.0005

0.0001

0.00003

9

0.02

0.02

0.04
•

Total nickel(e)

mg/L

0.07

0.25

0.5

0.02

0.06

0.003

0.05

0.04

0.003

0.002

54

3.5

0.25

0.5

•
•

Total zinc

(f)

mg/L

0.01

0.4

0.8

0.005

0.02

0.003

0.03

0.01

0.003

0.002

10

0.1

0.1

0.2
•

Total suspended solids mg/L

-

15

30

7.5

62

-

-

16

14

4

1

-

15

30
•

The existing MAC of 12 mg-N/L is also
lower than the chronic guideline of 14 mgN/L
No proposed changes to EQC because
the existing MAC is conservatively
protective
Back-calculated concentrations required
at SNP 5-6 to meet the WQO (0.13 mg/L)
are consistent with the MAC of 0.1 mg/L
in Water Licence 2018L2-003
The existing EQC are therefore protective
of Lardass Lake and there are no
proposed changes
Set MAC at the concentration required to
meet WQO at SNP 5-6 (0.001 mg/L); 5
times lower than MAC in Water Licence
2018L2-003
Set MAC at the concentration required to
meet WQO at SNP 5-6 (0.01 mg/L); 10
times lower than MAC in Water Licence
2018L2-003
Set MAC at the concentration required to
meet WQO at SNP 5-6 (0.02 mg/L); 4
times lower than MAC in Water Licence
2018L2-003
Back-calculated concentrations required
at SNP 5-6 to meet the WQO (3.5 mg/L)
are higher than the EQC in licence
2018L2-003
The existing EQC are therefore protective
of Lardass Lake and there are no
proposed changes
Set MAC at the concentration required to
meet WQO at SNP 5-6 (0.01 mg/L); 4
times lower than MAC in Water Licence
2018L2-003
No proposed change to EQC; TSS
concentrations are typically low at SNP 56 (median of 7.1 mg/L) but can be
variable due to shallow water depths in
the late open water season
Ephemeral drainage provides filtration for
any sediment originating from the rock
piles

a) Canadian Council of Ministers of the Environment (CCME). 1999. Canadian Environmental Quality Guidelines. 1999 with updates to 2022. Winnipeg, MB.
b) Effluent quality criteria (EQC) per the existing Type B Water Licence 2018L2-0003.
c) Concentrations at SNP 5-6 calculated by setting the concentrations at SNP 5-4 to the chronic guidelines.
d) Total ammonia guideline calculated using the 50th percentile pH (6.7) and temperature (9.5) at SNP 5-4, 2017-2021.
e) Hardness dependent guideline calculated using 50th percentile hardness at SNP 5-4 (63 mg/L), 2017-2021.
f) Total zinc guideline calculated using 50th percentile hardness (63 mg/L) and pH (6.7), and an assumed DOC (0.3 mg/L) at SNP 5-4, 2017-2021.
SNP = Surveillance Network Program; CCME = Canadian Council of Ministers for the Environment; max = maximum; ICRP - Interim Closure and Reclamation Plan; EQC = effluent quality criteria; MAC = maximum average concentration; MGC = maximum grab concentration; TSS = total suspended solids; - =
not applicable
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4.0

CROWN-INDIGENOUS RELATIONS AND NORTHERN AFFAIRS CANADA (CIRNAC)

Recommendation CIRNAC
CIRNAC reviewed the RECLAIM estimate prepared by Nighthawk and identified areas where revisions are
recommended specifically related to cost associated with chemicals, buildings and equipment, and mobilization.
The revisions result in an increase in the total federal security of approximately $159,479 compared to
Nighthawk’s RECLAIM estimate.
Response to CIRNAC
Nighthawk thanks CIRNAC for their Federal security estimate. Following a review of the GNWT estimates and the
CIRNAC estimate, Nighthawk believes that the GNWT estimate (including Federal liabilities) provides an accurate
estimate of closure activities at this time using consistent rates across the entire project, without the risk of double
accounting for closure activities split between Federal and Territorial lands, and considers the logistical
considerations of completing the Territorial and Federal reclamation in parallel. Nighthawk recommends that the
Board approve the RECLAIM estimate provided by the GNWT for the entire project.
5.0

TŁĮCHǪ GOVERNMENT (TG)

Recommendation TG 3 (Archaeology)

TG recommends that this information can be required as a LUP condition or as part of the engagement
plan.
Response TG 3
Nighthawk agrees with the recommendation to add the requested archaeology information to the engagement
plan.
Recommendation TG 4.1 (Location of Compliance Point)
We agree that EQC should be met at SNP station 5-6, and that EQC don’t need to be met in every small pool
near the waste rock piles.
Response TG 4.1
Nighthawk thanks the Tłı̨ chǫ Government for their support and common sense approach to the SNP 5-6
compliance point.
Recommendation TG 4.2 (EQC)
We have no further comments or recommendations on EQC at this time.
Response TG 4.2
Nighthawk thanks the Tłı̨ chǫ Government for their response to the proposed EQC and will be available to answer
further questions on the methodology and approach at the public hearing.
Recommendation TG 4.3 (Possible New Conditions)
1. The Board may wish to consider a new water licence condition that would require Nighthawk to implement
the approved closure plan if directed by the Board or if certain action levels are reached.
2. Nighthawk did not propose a condition that actually prohibits acute toxicity. In other words, there is nothing
in the proposed licence that would say that Nighthawk cannot discharge acutely toxic water. The Board has
a standard condition for this and we recommend the Board consider it for Nighthawk’s licence:
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o

The Licensee shall ensure that Discharge to [enter receiving waterbody name] shall not be
acutely toxic to aquatic life as determined at SNP station X by the test methods referenced in Part
B of the Surveillance Network Program.

Response TG 4.3
1. Nighthawk suggests that this response could be included in the Water Management Plan as a response
option rather than as a condition of the Water Licence. In the response to IR#5 (Table 5.1), a proposed
response for acute lethality at SNP 5-6 was to refer to the ICRP for final closure options (i.e., consolidate
and cover rock pile). Nighthawk would work with the Inspector and the WLWB to determine appropriate
next steps and actions should acute lethality be identified in a laboratory test.
2. Nighthawk agrees with the recommendation to include the standard condition to the Water Licence that
prohibits discharge of water that is acutely toxic to aquatic life.
6.0

REFERENCES

Golder (Golder Associates Ltd.) 2021. Drainage Assessment to Support the Damoti Lake Type A Water License
Application. Technical Memorandum prepared for Nighthawk Gold Corp. September 2021.
INAC (Indian and Northern Affairs Canada). Abandoned Military Site Remediation Protocol 2008. Available at:
Microsoft Word - INAC Abandoned Military Sites Protocol Final.doc (inuvwb.ca)
Nighthawk. 2020. Damoti Lake Site Interim Closure and Reclamation Plan, Version 3.3. Submitted to Wekʼèezhìı
Land and Water Board, September 2020.
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APPENDIX A

Options Analysis to Address Acidity
Concerns at Damoti Lake
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TECHNICAL MEMORANDUM
DATE

28 March 2022

TO

Ryan Fequet, Executive Director
Wek'èezhı̀ı Land and Water Board

Reference No. W2021L2 -004, W2021L2-005

CC
FROM

Denise Lockett, Nighthawk Gold Corp.

EMAIL dlockett@nighthawkgold.com

OPTIONS ANALYSIS TO ADDRESS ACIDITY CONCERNS AT DAMOTI LAKE (SNP 5-10)
UPDATED MARCH 2022

1.0

INTRODUCTION

The Damoti Lake Site (Damoti) is located 200 km north of Yellowknife in the Northwest Territories (NT), within the
Wek'èezhı̀ı co-management land boundaries. Nighthawk Gold Corp. (Nighthawk) currently holds the leases to
Damoti. Surveillance Network Program (SNP) monitoring is required under Type B Water Licence W2018L2-0003
(WLWB 2019). The pH at SNP stations around the waste rock area is monitored to detect changes in acidity over
time because mobilization of heavy metals (e.g., iron, copper, and nickel) can be influenced by the local pH and
reducing conditions. Over the past three sampling events (September 2020, June 2021, and September 2021),
pH at SNP 5-10 ranged from 3.7 to 5.1 and was consistently below the range specified in the Water Licence of
6.0 to 9.5 (Golder 2020a). The location and description of this station is provided in Table 1.
Further investigation of SNP 5-10 was conducted during the September 2019 and August 2021 sampling events
to determine if the location of the station on the eastern edge of the rock piles may contribute to the distinct water
quality observed in this area (Golder 2019, 2022). SNP 5-10 is surrounded by consolidated waste rock and is the
only SNP station around the waste rock piles that is hydrologically isolated from the main drainage pathway
(Golder 2021). The station is also located adjacent to a bog that has characteristically low pH; 4.5 to 5.2 in
September 2019 and August 2021 (Golder 2019, 2022). Based on the results of this investigation, low pH at this
station appears to be related to inputs from the bog and also lack of dilution from surface runoff through the main
rock pile drainage.
At the direction of the Water Licence Inspector, treatment was performed at SNP 5-10 from May to October 2021
(GNWT-ENR 2021). The treatment procedure involved mixing sodium carbonate (i.e., soda ash) into the pond at
SNP 5-10. The treatment resulted in short-term increases in pH but 14 site visits were required to try to maintain
pH within the required Water Licence range.
Figure 1 from ICRP v3.3 (Golder 2020b), demonstrates the location of SNP 5-10 and surrounding rock piles.

Nighthawk Gold Corp.

141 Adelaide St. W., Suite 301, Toronto, Ontario M5H 3L5
Tel: (647) 794-4313
Fax: (416) 628-5911

Ryan Fequet, Executive Director

Reference No. W2021L2 -004, W2021L2-005

Wek'èezhı̀ı Land and Water Board

28 March 2022

Table 1: Location and description of SNP station 5-10
Descriptor
Description

Values
Pool of standing water between rock piles

Easting

591929

Northing

7113986

Estimated surface area

125 m2

Estimated average depth

0.4 m2

Estimated volume

50 m3
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OPTIONS

Potential options identified for SNP 5-10 are outlined in Table 2. These options were identified to mitigate the
acidity observed in the pond and are not identified as closure actions for the Site. The five main options for SNP
5-10 are summarized as follows:
1)

Update the SNP compliance location in the new Type A Water Licence to be SNP 5-6 at the downgradient
edge of the rock piles. This station would be the point of discharge to the receiving environment
(Golder 2021), and the Water Licence limits and required pH range would therefore only apply at this station.
Other stations would continue to be monitored under the SNP but would not be subject to the Water Licence
limits. This option was developed based on the results of the drainage assessment (Golder 2021) that
showed that SNP 5-10 is typically hydrologically isolated, but during high water levels, surface water may
flow from SNP 5-10 into the main drainage pathway. Any changes in water chemistry resulting from inputs
from SNP 5-10 would therefore be reflected in results at SNP 5-6. This approach would be accompanied by
three new proposed SNP stations in the bog area to the east and northeast of SNP 5-10, as described in the
response to IR#4.

2)

Lime or soda ash application to neutralize pH will require ongoing (long-term) active treatment, and further
consideration of the time intervals between treatment to maintain pH within the required Water Licence
range.

3)

Grading to remove the standing pool of water at SNP 5-10 would result in a long term solution. Sub-options
are presented which include various options for mobilization of equipment and material to Site.

4)

Installation of a liner in the pond at SNP 5-10 to limit the interaction of the ponded water with the waste rock
piles.

5)

Placement of a temporary cover (geomembrane) over the S1 rock pile (Figure 1). The S1 rock pile was
identified in the ICRP v3.3 (Golder 2020b) as having the highest sulfide content and highest potential for acid
generation.

Table 2: SNP 5-10 Options
Option
No.

Option Description

Approximate Cost $
(Order of Magnitude)

Duration

1

Update the SNP compliance location in the new Type A Water Licence to
be SNP 5-6 through regulatory consultation. Add three SNP stations east
and northeast of SNP 5-10.

$20,000

Permanent

2

Lime/soda ash application at SNP 5-10 to neutralise pH in ponded water.

$50,000

<1 year

3a

Grading with (low PAG) waste rock from existing sources at site to remove
pond at SNP 5-10.

$100,000

Permanent

3b

Grading with material from existing roads/trails (not waste rock) to remove
pond at SNP 5-10.

$100,000

Permanent

3c

Grading with off site fill material (flown in from YK) to remove pond at
SNP 5-10.

$150,000

Permanent

3d

Grade with off-site alkali fill material, during next available winter road

$24,000

Permanent

4

Lining the pond at SNP 5-10.

$35,000

5-10 year

5

Placement of a temporary geomembrane over the S1 pile, no grading.

$140,000

5-10 years

NIGHTHAWK

March2022

4

Ryan Fequet, Executive Director
Wek'èezhı̀ı Land and Water Board

3.0

Reference No. W2021L2 -004, W2021L2-005
28 March 2022

OPTIONS ANALYSIS METHOD

A Multiple Accounts Analysis (MAA) selection method was used to compare the options in a transparent manner.
This approach evaluates the options across several accounts, each weighted according to priority or relative
importance.
The MAA assessment involved relative evaluation of the options in four general categories or accounts:
environmental, technical, economic, and acceptance/approvals. For each account, evaluation criteria, called
subaccounts, were developed. Each option was scored against the evaluation criteria in a systematic and
transparent manner. The scores and weightings were combined to calculate weighted scores for each alternative
to allow for relative ranking of the options and determination of the preferred option. All of the evaluation criteria,
weightings, and scoring criteria were compiled into a table.
The options were evaluated against each account using a five-point scoring scale, with 1 being least preferred
and 5 being most preferred. Each option was evaluated relative to the other options for each indicator and scores
were assigned using the scoring descriptions. Quantitative methods were used to assign relative scores where
possible; however, some indicators required the use of qualitative judgement.
The MAA accounts, sub-accounts, weightings, and scoring descriptions used are summarized in Table 3.
Section 3.1 outlines the calculations used to combine scores and weightings to calculate rankings for individual
options.
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Table 3: SNP 5-10 Options Assessment – Accounts, Sub-accounts, and Weightings
Account

Environmental

Technical

Economic

Affected Parties

Account
Weighting

25%

Sub-account

Weight within
Account

Indicator

25%

1

Potential to
change water
quality at SNP 510

25%

Improvement in water quality at SNP 5No change to water quality at SNP 5-10
10 (i.e., increase in pH)

Aquatic life
protection

25%

Water quality is safe for aquatic life in
Lardass Lake

Terrestrial life
protection

25%

GHG emissions

25%

3
Water quality at SNP 5-10 improves, may be a lag
in change to quality or removal of pond

5
Water quality at SNP 5-10 notably improves in
quality

Water quality predictions indicate that aquatic life
Water quality predictions indicate that aquatic life
benchmarks will be met with a reasonable level of
benchmarks may not consistently be met
confidence/certainty.

Water quality predictions that meet or are
significantly better than aquatic life benchmarks
with a high level of confidence/certainty.

Water quality is safe for terrestrial life at Water quality predictions indicate that wildlife
SNP 5-10
benchmarks may not consistently be met.

Water quality predictions indicate that wildlife
benchmarks will be met with a reasonable level of
confidence/certainty.

Water quality predictions that meet or are
significantly better than wildlife benchmarks with
a high level of confidence/certainty.

GHG emissions from the project

GHG emissions are high relative to other options

GHG emissions are reasonable and in line with
other options

GHG emissions are minimized

Requirement to mobilize additional
equipment/materials via helicopter, but no
significant logistical challenges. Procurement and
lead times are a non-issue provided proper
planning is completed. Option is limited in
complexity.

Minimal equipment and materials are required to
execute. Minimal or no logistical planning
required. Execution method is simplistic.

Option is well understood but may have limited
deployment/precedence in this environment
(climate, regulatory expectations, closure criteria).

Option is well understood with multiple
examples/case studies of successful
implementation in this environment.

Option complexity

50%

Effort and complexity for procurement,
logistics and execution

Significant equipment and materials to construct
must be sourced offsite and mobilized via winter
road, requiring significant lead times and
logistical planning. Complex construction
required.

Confidence in
Performance

50%

Proven reliability in technology

Option has no/limited previous full-scale
implementation or precedence.

Capital
Expenditure
(CAPEX)

100%

Community
Acceptance

33%

Overall community response

Community partners likely to vehemently oppose
option.

Option likely to be acceptable by community
partners, although not always preferred and with
some opposition.

Option is likely to be generally accepted or
preferred by community partners with limited or
no opposition.

Nighthawk
Acceptance

33%

Risk mitigation at reasonable CAPEX

Option does not mitigate risk or does so at very
high cost.

Option mitigates risk at a reasonable cost.

Option that significantly reduces risk at low cost.

Regulatory
Approval

33%

Regulatory confidence in option

Option that is likely to be viewed as higher risk by
Option is likely to be preferred by Mines
the Mines Inspector. Option will require significant Option has been approved or there is precedent for
Inspector. Viewed by Regulator as an
effort/rationale to justify. Carries risk that it will not approval.
improvement to the current conditions.
be approved.

25%

25%

Scoring Criteria

CAPEX

>$200,000,000 CAD

>$50,000 CAD but <$200,000 CAD

Options <$50,000

GHG= greenhouse gas
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Multiple Accounts Analysis Option Ranking Calculations

Scores and weights were combined to calculate weighted scores for each option to allow for relative ranking of
the options and determination of the preferred option. The calculations involved taking individual scores and
weightings for each sub-account within the four accounts and converting them to a single score for each option.
This involved several steps that are described below:
1)

Account merit ratings were calculated using the following steps:
a)

b)

2)

Calculate sub-account merit scores (SMS) by multiplying the sub-account merit ratings (Rs) by the
sub-account weightings (WS), using the following equation:
𝑆𝑆𝑀𝑀𝑀𝑀 = 𝑅𝑅𝑅𝑅 × 𝑊𝑊𝑠𝑠

Calculate account merit ratings (RA) by summing sub-account merit scores, using the following
equation:
𝑅𝑅𝐴𝐴 = � 𝑆𝑆𝑀𝑀𝑀𝑀 (𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑖𝑖𝑖𝑖 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎)

Closure option merit ratings were then calculated as follows:
a)

Assign account weightings (WA). Equal account weightings were assigned to the four accounts
(WA = 25%).

b)

Calculate account merit score (SA) by multiplying the account merit rating (WA) by the account
weightings, using the following equation:

c)

𝑆𝑆𝐴𝐴 = 𝑅𝑅𝐴𝐴 × 𝑊𝑊𝐴𝐴

Calculate option merit rating (Ro) by summing the account merit scores for each option, using the
following equation:
𝑅𝑅𝑂𝑂 = � 𝑆𝑆𝐴𝐴 (𝑓𝑓𝑓𝑓𝑓𝑓 𝑒𝑒𝑒𝑒𝑒𝑒ℎ 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜)

The resulting option merit score is a value between 1 and 5 and provides a means to evaluate the relative ranking
of the various options considered. The highest option score represents the preferred option.

4.0

OPTIONS ANALYSIS RESULTS AND CONCLUSIONS

The scores for each option are presented for each indicator in Table 4 along with a description of information that
was used to assign the scores.
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Table 4: SNP 5-10 Options Assessment – Accounts, Sub-accounts, and Weightings
Scores
Account

Environmental

Technical

Economic

Affected Parties

Account
Weighting

Sub-account

Weight
within
Account

Indicator

Option 1

Option 2

Option 3a

Option 3b

Option 3c

Option 3d

Option 4

Option 5

Update SNP

Lime/soda ash
application

Grade with
waste rock

Grade with material
from roads/trails

Grade with offsite fill material

Grade with off-site alkali fill
material, during next
available winter road

Line pond at SNP 5-10

Temporary Liner over S1
Rock Pile

Potential to
change water
quality at SNP
5-10

25%

Improvement in water quality at
SNP 5-10 (i.e., increase in pH)

1

4

3

3

3

5

5

4

Aquatic life
protection

25%

Water quality is safe for aquatic
life in Lardass Lake

4

4

2

5

5

5

4

4

Terrestrial life
protection

25%

Water quality is safe for terrestrial
life at SNP 5-10

3

3

4

5

5

5

3

3

GHG emissions

25%

GHG emissions from the project

5

1

3

3

3

3

4

1

Option
complexity

50%

Effort and complexity for
procurement, logistics and
execution

5

4

3

3

2

4

4

1

Confidence in
Performance

50%

Proven reliability in technology

5

3

1

2

2

5

2

3

CAPEX

100%

CAPEX

5

3

3

3

3

5

5

3

Community
Acceptance

33%

Overall community response

3

4

2

4

4

4

4

4

Nighthawk
Acceptance

33%

Risk mitigation at reasonable
CAPEX

3

2

3

4

4

4

3

3

Regulatory
Approval

33%

Regulatory confidence in option

5

5

2

3

3

4

3

5

25%

25%

25%

25%

CAPEX = capital cost; GHG = greenhouse gas
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Table 5 summarizes the account and option merit scores for each option and also presents the overall ranking of
the options. From this analysis it is apparent that Option 1, which involves updating the SNP to remove station
5-10 is the preferred option. The option of lining the pond at SNP 5-10 to reduce interaction of the rock piles with
standing water has the next highest ranking.

5.0

OPTION DEVELOPMENT

If Option 1 is selected (i.e., set the compliance point for Site discharge at SNP 5-6), approval would be required in
the new Type A federal and territorial Water Licences. In this case, it is anticipated that interim treatment may be
required in 2022 to maintain compliance with the existing Type B Water Licence until issuance of the new licence.
Option 2 was developed as a short-term (1 year) option and would require equipment to be shipped to site for the
open water season, including a water quality meter, lime of soda ash, sample bottles, and other consumables. For
this option, a sampling plan will be developed in advance in consultation with the Water Licence Inspector.
Option 3a and 3b would require the mobilization of heavy equipment, such as an excavator to Site. This would
require a winter road and mobilization of heavy equipment. Option 3c could be completed without heavy
equipment onsite, but would require many flights to ship fill, such as sand to Site and grading the area manually.
Option 3d would require the mobilization of alkali fill material during the next available winter road season and the
use of the loader currently at Colomac to roughly grade the imported fill at SNP 5-10. This would be a permanent
solution to buffer the pH at SNP 5-10 and remove the potential for standing water at this location.
If Nighthawk and the WLWB decide to proceed with Option 4 procurement of a panel of geomembrane liner would
be required and sand bags should be shipped to Site during the winter road season. While this option would limit
the interaction of standing water with the rock piles, the liner may require periodic maintenance and adjustments
to maintain its effectiveness.
This option would limit the interaction of precipitation with the highest risk rock pile. Due to the undulating and
irregular shape of the S1 rock pile as demonstrated in Figure 1 attached, it is estimated that 1,800 m2 of
geomembrane would be required to temporary cover the rock pile. The consolidation of all the rockpiles onsite
would require a similar quantity of geomembrane. The undulating rock piles would have the potential to capture a
significant volume of water on top of the liner, and the liner would require periodic maintenance and adjustments
to maintain its effectiveness. Supply and install of this quantity of liner during the summer will be a costly
endeavor and a significant logistical challenge.
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Table 5: Summary of SNP 5-10 Options Analysis
Account Merit Scores
Account

Max
Option 1
Account
Merit Score
Update
SNP

Option 2

Option 3a

Option 3b

Option 3c

Option 3d

Option 4

Option 5

Lime/
soda ash
application

Grade with
waste rock

Grade with
material from
roads/trails

Grade with
off-site fill
material

Grade with off-site alkali fill
material during the next available
winter road season.

Line pond at SNP
5-10

Temporary liner
over S1 Rock pile

Environmental

1.25

0.81

0.75

0.75

1.00

0.94

1.13

1.00

0.75

Technical

1.25

1.25

0.88

0.50

0.63

0.50

1.13

0.75

0.50

Economic

1.25

1.25

0.75

0.75

0.75

0.75

1.25

1.25

0.75

Acceptance and
Approvals

1.25

0.25

0.33

0.17

0.33

0.33

0.33

0.33

0.33

5

3.56

2.71

2.17

2.71

2.52

3.83

3.33

2.33

2

4

8

4

6

1

3

7

Option Merit Score
Option Rank

Note: Shading indicates highest merit score for each account.
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CLOSURE

We trust the information contained in this memorandum is sufficient for your present needs. Should you have any
questions or require further information, please do not hesitate to contact the undersigned.

Nighthawk Gold Corp.

Original Signed

https://golderassociates.sharepoint.com/sites/154805/project files/5 technical work/02_wlwb process/01_interventions/multiple accounts analysis/options analysis memo march2022.docx
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