4923-52nd St
P.O. Box 1500
Yellowknife, NT X1A 2R3
February 10th, 2021

File: W2020L8-0003 and W2020X0005

Mr. Ryan Fequet
Executive Director
Wek’èezhìi Land and Water Board
#1-4905 48th St., Yellowknife, NT X1A 3S3
Dear Mr. Fequet,
Re:

Rayrock Remediation Project
Response to Information Requests – Kwetı̨ ı̨ ɂaà (Rayrock) Technical Session

Crown-Indigenous Relations and Northern Affairs Canada (CIRNAC) Contaminants and
Remediation Division (CARD) submitted a complete application to the Wek’èezhìi Land and
Water Board (WLWB) for a Type A Water Licence (W2020L8- 0003) and a Type A Land Use
Permit (W2020X0005) on September 21st, 2020. Reviewers of the application and associated
documents participated in a Technical Session, from January 26-28th, 2021, to identify and clarify
issues raised by Parties in the review of the Licence and Permit Applications and to contribute to a
better understanding of the information on the record.
There were several requests for specific information made by Parties during the Technical Session.
To permit the necessary level of evidence to be on the record, so Parties can make informed
submissions to the Board and allow the Board to make an informed decision, CIRNAC is pleased
to provide the following information in response to the Information Requests.
IR #1: To provide calculations of an incremental dose associated with Radon inhalation for
Rayrock site.
A memorandum responding to this IR is provided as Appendix A. The conclusion of the
memorandum provides the following:
The highest calculated incremental dose from the Kwetı̨ ı̨ ɂaà HHERA was for the teen
receptor located at Camp 2, with a calculated incremental effective dose of 604 µSv/yr.
Addition of the radon incremental effective dose calculated in Table 1 would increase this
value to between 625 to 698 µSv/yr.
Maximum measured radon concentrations were located around the northern edge of the
north TCA. This location is proximal to the “Camp 1” location assessed as part of the
Kwetı̨ ı̨ ɂaà HHERA. Maximum calculated incremental dose for human receptors at Camp
1 was 587 µSv/yr for the teenaged receptor. Addition of the conservative radon
incremental effective dose calculated in Table 1 would increase this value to between 608
and 681 µSv/yr.
When considering radon inhalation, the total predicted incremental doses remain below the
CNSC dose limit of 1000 µSv/yr and do not change the overall conclusions of the HHERA
conducted for the Kwetı̨ ı̨ ɂaà Site.
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It is recommended that the incremental effective dose associated with radon inhalation be
re-examined upon receipt of the long-term radon monitoring data in summer of 2021, as
this dataset is considered to be a more robust characterization of radon conditions at the
site and within background areas.
IR #2 for Environment and Climate Change Canada (ECCC): To provide additional
historical meteorological data, if available, and technical advice on precipitation and flood
risk modelling that may be relevant to the Rayrock site.
This information has not been received by CIRNAC to date.
IR #3: To provide further details on the proposed point of compliance at which effluent
quality criteria (EQC) will be met prior to Discharge from the water treatment plant(s) (e.g.,
holding tank prior to Discharge) and how noncompliant water would be controlled/managed.
Water treatment plants (WTPs) are routinely equipped with turbidity analyzers and occasionally
also with online Total Suspended Solids (TSS) analyzers. Online analyzers for elements like
copper and uranium are also commercially available; albeit, less frequently than turbidity meters.
Such analyzers could be designed for online effluent monitoring and would typically be set up to
trigger two discrete types of warning alarm:
 A HIGH level alarm (designated as an Analytical Alarm High, or AAH), set to trigger at a
setpoint concentration comfortably below the maximum acceptable concentration. An
AAH would usually trigger a visual and audible alarm within the plant, and/or to a remote
monitoring station, and acts as a warning to the plant operators to implement immediate
corrective action to stabilize treatment performance before maximum acceptable
concentrations are reached.
 A HIGH-HIGH level alarm (designated as an Analytical Alarm High-High, or AAHH), set
to trigger at a setpoint concentration matching the maximum acceptable concentration. An
AAHH would also trigger a visual and audible alarm within the plant, and/or to a remote
monitoring station, but would also be used to automatically shut down discharge.
Depending on the specific nature of the treatment process, this might initiate complete
system shutdown, or initiate a recycle mode where treated water from the plant is recycled
back to the source, allowing the plant to remain in operation, and facilitating corrective
action without risking discharges in excess of the maximum acceptable concentration.
On-line analyzers are comparatively sophisticated instruments that will need ongoing care and
maintenance, including replenishment of reagents and regular calibration. This care and
maintenance is required to verify accuracy of analysis and for these control strategies to be effective
in preventing discharge above set limits.
At this time of design, the water treatment process is intended to include:
 Procedures and documentation to show that treated water is meeting the required EQCs
prior to initial discharge.
 During commissioning, returning of the treated water to Mill Lake until such time that both
field and laboratory testing demonstrate that the treated water is meeting the required
EQCs.
 Equipping the WTP with on-line analyzers for selected parameters. These analyzers will
be calibrated in accordance with the manufacturers recommendations with results made
available for review by the Departmental Representative.
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In the event that a HIGH level alarm is triggered, the system may either be shut down and
reviewed to determine the cause or kept running with the effluent recycled rather than
discharged. If a restart is required, water would be diverted to Mill Lake until such time
that the on-line analyzers and field testing confirm that it is safe to re-directed to Sherman
Lake.

The storage of treated water, to facilitate testing prior to discharge, is not currently proposed;
however, the option to use on-site storage and testing may be suggested by the Remediation
Contractor.
IR #4: To identify and describe whether there are potential in-water construction activities
related to Discharge (e.g., installation of a diffuser in Sherman Lake), and propose associated
EQC for any in-water construction activities, or provide rationale for why EQC specific to
in-water construction activities are not needed.
Considerations for work in water are provided below. No “in-water” construction activities that
would result in significant sediment disturbance (apart from the Mill Lake sediment remediation
effect on Mill Lake) are anticipated for the Project.
Water Treatment Plant Discharge
The current design intent for the treated water discharge will be to:
 Use a “floating” discharge in Sherman Lake.
 Have the end of the discharge pipe located no closer than 3 m to shore.
 Have the discharge pipe anchored to the shoreline by at least three anchor points.
 Have the pipe discharge no greater than 0.6 m below the water line.
 Have an operating period that is expected to be approximately May to October, over the
course of three construction seasons.
 Consider the need for a diffuser to dissipate flow energy; this is under review as the design
progresses.
Setting up the discharge is expected to only require work from the shoreline and a boat. No “inwater” activities that would disturb sediment are anticipated.
Dock Expansion
The contractor may have a need to expand the existing dock or to construct a new dock for the
Project. The footprint for any expansion is expected to be small, with minimal disturbances
anticipated to sediments. Foundations for docks would likely be limited to small diameter (less
than 0.3 m) pilings which would create minimal disturbance. No larger foundations (e.g., cribbing),
which could disturb larger areas of sediment, are anticipated. Dock expansion is not considered
“in-water construction”.
Silt Curtains/Sediment and Erosion Control Measures
Silt curtains or other Sediment and Erosion Control (SEC) measures may be placed at various
locations during the project for environmental protection. While their placement would occur in
water and may be atop sediment, given the nature of these features (environmental protection), this
activity is not considered “in-water construction” that requires more protective measures than
careful installation would warrant.
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IR #5: (A) To describe the feasibility of monitoring seepage and/or runoff of the adit, Tailings
Containment Area covers, the CDF, and waste rock and soil left in place in the vegetated
areas that may contain leached metals.
(B) Describe what management options would be available to CIRNAC regarding
seepage/runoff management, if effects were identified in the Receiving Environment (i.e., at
proposed SNP stations to monitor for potential effects of runoff/seepage).
The interpretation of this Information Request is that the following items are being requested for
clarification:
1.

Seepage: understood to mean water that would leak from engineered structures, in this case:
 The mine adit, and
 The completed Confined Disposal Facility (CDF).

2.

Runoff: interpreted to be stormwater runoff or snow melt from:
 The CDF,
 Tailings Containment Area Covers, and
 Locations where impacted soil may be left in vegetated areas subsequent to soil
placement in the CDF.

Seepage Monitoring
Little information is known about drainage from the mine adit. No seepage water has historically
been identified through the course of several site visits/inspections since the early 2000s. The mine
adit will not be blocked during remediation and will be left “as-is”, with its rock cover available
for observation during future site visits and inspections. Flow from this area, if it occurs, will be
directed to the Mill Lake basin and Mill Creek. Mill Creek has shown, since mine operation in the
1950s, that the natural peat soils in this creek have been able to attenuate metals concentrations
from the Mill Lake outflow.
Seepage at the adit, should it occur, would be expected to be very minimal to start (if ever) and
difficult to detect given the infrequency of site visits. Nevertheless, the base of the adit will
continue to be monitored as part of the scheduled site inspections. Should seepage be identified,
an action plan will be implemented by CIRNAC.
The CDF will be lined with an asphalt product (bituminous geomembrane or BGM) to reduce the
potential for vertical seepage out of the structure. The CDF base will be graded to the northeast,
towards Mill Lake. During sediment dewatering, the water/sediment mixture will be placed into
geotextile sediment dewatering tubes located atop the membrane in the CDF. Sediment will remain
in the tubes while water drains out to be collected at the low end of the cell, treated in a water
treatment plant and discharged to Sherman Lake. Regular on-site and laboratory analytical testing
of the treated water will occur.
The cell contents will be dewatered as best as practical prior to placement of the cell cover. The
intent is to have as dry a cell as practical before its encapsulation. The cell cover will include
another layer of BGM to direct water off the cap and away from the cell. These steps of drying the
cell contents, covering the cell to keep water out and having a lined base will inherently reduce the
potential for seepage through the CDF. Site monitoring of the structure will include walking the
perimeter of the cell to look for indications of water loss. The cell will have a sump at the down
gradient end of the cell (low point) to facilitate the recovery of the water within the cell. The cell
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can be dewatered if deemed technically necessary (with appropriate water treatment if and as
required). No further monitoring for seepage is deemed necessary.
Surface Water Runoff Monitoring
The Rayrock mine site is characterized by very steep and rolling bedrock in the immediate vicinity
of the former mine and mill site, and flatter grades near the TCAs and waste dump. The ability to
monitor surface water runoff is complicated for the following reasons:
 Minimal standing water, apart from what is in lakes, occurs at Rayrock. The collection of
runoff water would require persons to arrange to be at site during a precipitation event.
 The site has drainage swales in the TCAs which may provide a sampling location when
water collects there during a precipitation event. Apart from these locations, water flow
will be sheet flow over bedrock or in the grass vegetation and very difficult to sample in
appreciable quantities.
 Surface water monitoring of lakes proximate to the remediation areas are a part of the
proposed Aquatic Effects Monitoring Program (AEMP) Design Plan. Actions to address
potential concerns are outlined in the AEMP.
The CDF will be graded such that stormwater runoff will be directed towards the Mill lake basin.
Runoff will not come into contact with impacted materials and post-remediation water quality
monitoring of this runoff is not deemed necessary. Likewise, the TCAs and waste dump are capped
with 0.9 to 1.0 metres (m) of compacted clay that provides an effective barrier between any surface
water and the underlying contaminants.
The program notes that some locations of impacted soil will be left where stands of mature
vegetation are present. The Rayrock Human Health and Ecological Risk Assessment has identified
that these soils do not represent a significant risk to human health or the environment. Regardless,
the program is removing the majority of these soils and placing them into the CDF as a proactive
measure, thus removing the majority of the source of potential contaminants. Those that will
remain will be well established (deposited over 60 years ago) and will have minimal footprints.
Collection of surface water run-off from these locations will not be possible.
Construction Monitoring
The contractor will be required to implement a Sediment and Erosion Control (SEC) program
during construction to protect the receiving environment from impacts due to construction
activities. This SEC program will be inspected regularly by CIRNAC’s designated representative,
as well as by routine audits by the CIRNAC inspector. All construction activities (including TCA
repairs) will be completed in accordance with the approved SEC Plan.
Post-remediation, the potential for adverse effects in the receiving environment will be monitored
though the AEMP. If effects are identified, these will be responded to in accordance with the
response framework outlined in the AEMP.
IR #6: To propose which submission(s) to the Board will contain the proposed geochemical
criteria.
Bedrock sampling and analysis in 2019 (AECOM 2019)noted that, although laboratory testing
indicates the majority of samples can be classified as Non-PAG (Potentially Acid Generating),
paste pH and other information suggests samples may produce acidity more quickly than it can be
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neutralized. Excavation, crushing and mixing of the bedrock tested to date could produce acid rock
drainage if not carefully managed during design and construction.
Shaker Flask Extraction (SFE) results indicated that the rock types display variable, but low metal
leaching potential for the samples tested. The 2019 report recommended that “humidity cell testing
and/or Net Acid Generation (NAG) testing be conducted to determine the balance of Acidproducing Potential (AP) and Neutralization Potential (NP) release over time”.
Testing from samples in 2020 identified that the previously collected samples in 2019 from
southeast and southwest of Mill Lake indicated uncertainty with acid generation potential that
during excavation, crushing and mixing of the bedrock could produce acid rock drainage if not
carefully managed during design and construction. The results of the additional samples collected
in 2020 which were collected from southeast indicate that all collected samples are considered nonacid generating. However, some uncertainty still exists with the samples collected from bedrock
at southwest of Mill Lake.
Humidity cell testing of bedrock samples collected in September 2020 is underway with results
expected in February/March 2021. Further sampling and testing will be undertaken in 2021.
The Quarry Management Plan, which will be submitted 90 days prior to the start of any quarrying
activities, will provide geochemical criteria and a description of their intended application during
the project.
IR #7:To identify all Engineered Structures that would be constructed as part of the Project
and existing Engineered Structures that would require repairs. Engineered Structures are
defined in the Boards’ Standard Water Licence Conditions and have associated conditions
which may be included (e.g., Part E Conditions 4, 10, 11, 12, 13, 16, 17; Part F, Condition 10).
The Land and Water Boards of the Mackenzie Valley define an Engineered Structure as “any
structure or facility related to Water Use or the deposit of Waste that is designed by a Professional
Engineer”. The only Engineered Structures that would be constructed as part of the Project are the
Confined Disposal Facility to be constructed at Rayrock, and the Waste Rock Cover, to be
constructed at Sun Main. Existing Engineered Structures that require repairs include the existing
Tailings Containment Areas and the Decommissioned Waste Dump. Closure of mine openings,
including the Rayrock Mine Vents and Sun Main Mine Shaft, do not meet the WLWB definition
of an Engineered Structure but will be designed by a Professional Engineer and will be subject to
approval by the NWT Mines Inspector. CIRNAC has prepared the following table to summarize
the anticipated submissions related to both the new and existing Engineered Structures. Timelines
for these submissions are communicated in the CIRNAC Response to IR #16.
Component
Confined Disposal
Facility1

Remedial Action
Construction of a new CDF
for the containment of
contaminated sediments and
other materials as described
in the Remedial Action
Plan.

WLWB Submission
 CDF Design Plan (for WLWB Approval)
 CDF Construction Plan (for WLWB
Information)
 CDF As-Built Drawings (to be presented in
Remediation Completion Report, for
WLWB Information)
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Component
Sun Main Waste
Rock Cover1

Remedial Action
Construction of a cover
atop consolidated waste
rock as described in the
Remedial Action Plan.

Tailings Containment
Areas2

Localized repairs to existing
TCA covers to address
erosional issues as
described in the Remedial
Action Plan.
Localized repairs to existing
waste dump cover to
address erosional issues as
described in the Remedial
Action Plan.
Construction of new covers
on top of the existing
concrete seals as described
in the Remedial Action
Plan.
Construction of new cover
to close the mine shaft
opening as described in the
Remedial Action Plan.

Decommissioned
Waste Dump2

Rayrock Mine Vents3

WLWB Submission
 Sun Main Waste Rock Cover Design Plan
(for WLWB Approval)
 Sun Main Waste Rock Cover Construction
Plan (for WLWB Information)
 Sun Main Waste Rock Cover As-Built
Drawings (to be presented in Remediation
Completion Report, for WLWB
Information)
 Existing TCA As-Built Drawing (for
WLWB Information)



Existing Waste Dump As-Built Drawing
(for WLWB Information)



Rayrock Mine Vent Design Drawings (for
WLWB Information)
 Rayrock Mine Vent As-Built Drawings (to
be presented in Remediation Completion
Report, for WLWB Information)
Sun Main Mine
 Sun Main Mine Shaft Design Drawing (for
Shaft3
WLWB Information)
 Sun Main Mine Shaft As-Built Drawing (to
be presented in Remediation Completion
Report, for WLWB Information)
Note 1: Engineered component to be constructed during the Project that meets the WLWB definition of
an Engineered Structure.
Note 2: Existing engineered component that meets the WLWB definition of an Engineered Structure for
which as-built documentation is available. Maintenance of the existing Engineered Structure is required
during the Project.
Note 3: Engineered component that does not meet the WLWB definition of an Engineered Structure.
Closure of mine openings will be subject to approval by the NWT Mines Inspector.

IR #8: To propose an update to Appendix C Table C1 of the Closure and Reclamation
Plan/Remedial Action Plan for Rayrock Remediation Project Closure Objectives and
Criteria that proposes measurable criteria that will be used to evaluate success of remediation
activities in accordance with the Boards’ Closure Guidelines.
A table providing a summary of revised closure objectives and criteria is provided in Appendix B.
This table is intended to replace Table C1 included in Appendix C of the Remedial Action Plan.
IR #9: To provide a description of the closure and reclamation of the additional operational
infrastructure associated with the remediation project (e.g., water treatment plants,
incinerator, sumps, camp, etc.,).
The contract for the Rayrock Remediation Project will require that the contractor remove the camp
facilities at completion of Work, and clean up and leave site in a condition satisfactory to
Departmental Representative and Land Use Inspector(s).
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All materials, including buildings, structures, mobile equipment, etc., brought to Rayrock
Remediation Project sites will either be removed from the site at the completion of work or during
final demobilization. Many of the smaller Project sites will be remediated early in the contract and
will be inspected before closure. All material at these sites will have to be removed before the site
is considered complete. For the larger Project sites, specifically Rayrock and Sun Rose, minor
sediment control (e.g. silt fences) and monitoring infrastructure (e.g. docks) will remain on the site
after demobilization; however, all material brought to site that is not required for post-closure
monitoring or erosion control will be demobilized. Site roads will be partially scarified, leaving
trails to allow site access during monitoring. Any culverts or other road constructions will be
removed and graded. All areas formally containing infrastructure will be decommissioned in a
manner that permits natural recovery. All temporary infrastructure, such as sumps, pits and
culverts, will be filled in, graded or removed, as necessary, to promote natural recovery and restore
natural drainage.
IR #10: To propose the submission by which CIRNAC will propose the details of construction
monitoring to the Board. The timeline for this submission should be identified in IR #17.
Details of construction monitoring will be provided to the Board via management plans and
Construction Plans. A table providing a summary of planned construction monitoring activities is
provided in Appendix C. Additional construction monitoring may be proposed in the Contractorprepared plans to be submitted for Board approval. Note that the timeline for submission of
identified components is identified in IR #16.
IR #11: To provide an update to Table 6-3 of the Closure and Reclamation Plan/Remedial
Action Plan, by adding a column to identify how/when (e.g., via a Board submission)
uncertainties will be resolved or addressed.
Table 6-3 from the RAP is updated below based on the current project understanding. Design data,
including the reconciliation of the items below will be documented in the project Design Basis
Report and reflected in the engineered drawing and specifications.
Table 6-3:

Summary of Known Uncertainties (Updated February 2021)

Location
General

Uncertainty/
Project Element

Description/ Resolution
(As Provided in RAP)

Archeological Impact An AIA of the spur roads
Assessment (AIA)
into the Project sites from
the main Tłı̨ chǫ winter road
alignment is required as are
AIAs of the soil borrow
areas at Rayrock and Sun
Rose. Early completion of
the AIAs will assist in
providing sufficient time
for project adjustments
should items of
Archaeological importance
be identified that could
have an impact on
construction.

February 2021 Update Reporting
to WLWB
AIA is still required
with expected
completion in summer
2021.

None
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Location
General

Uncertainty/
Project Element
Water Balance

Mill Lake

CDF Location

Clay Quality/
Properties

Description/ Resolution
(As Provided in RAP)
Water balance is required
for the Mill Lake catchment
area. Data is required to
examine precipitation and
flows that can be expected
during construction for
water treatment. Data will
further be required for the
civil design of site
drainage.
Limited information is
available to assist in siting
the CDF in Mill Lake.
Refined information
pertaining to the sediment
thickness and the
grade/location/topography
of the underlying clay and
bedrock will facilitate
locating the CDF.
Obtaining refined
information of the sediment
quantity will further assist
in refining the cell design
and minimizing design
adjustments during
construction and assist in
understanding the ability to
dewater these sediments by
knowing expected
topographic gradients.
Sub-bottom profiling will
be undertaken to collect
this information.
Geotechnical testing of the
clay is required to
determine the bearing
capacity and consolidation
of the clay below the lake
bottom sediments
(consolidation/Swedish
cone testing) on
undisturbed clay samples.

February 2021 Update Reporting
to WLWB
Modelling has been
CDF Design
initiated and is largely Plan
complete. Information
will be used for the
project design and
results used in the
development of design
drawings and
specifications.
CDF location has been
resolved. The CDF will
be located proximate to
the former Mill and
only partially within the
Mill Lake basin, rather
than wholly within the
lake basin. Concerns
with the strength of the
clay underlying the lake
bottom sediments
precluded CDF
placement wholly
within the lake basin.

CIRNAC
Response to
IR #17
CDF Design
Plan

The CDF location will
be shown on the design
drawings.

The clay has been
CDF Design
determined to be too
Plan
soft for CDF placement
wholly within the lake
basin.
The CDF location will
be shown on the design
drawings.
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Location

Uncertainty/
Description/ Resolution
Project Element
(As Provided in RAP)
Sediment Dewatering The lake sediments are
Efficiency
unique in nature. Bench
scale testing of the
sediment through
placement/filtration into
geosynthetic bags will
assist in the understanding
of pumping characteristics,
rates and bag sizing; and
examining the percentage
of solids achievable
through this process.
Freeze thaw testing of the
dewatered sediment will
help in determining the
effect on dewatering
following a cycle of
freezing. Sediment freeze
testing will assist in
determining the
characteristics of the
sediment under frozen
excavation activities.

Mill Lake Bedrock
Blasting

Bench scale testing of the
samples are to be subjected
to refined mixtures of
polymers to better predict
the dewatering and
flocculation consolidation
in the bags to assess the
reduction of the sediment
solids volume after
dewatering, as will
geotechnical/filter and
consolidation testing of the
dewatered sediments.
The logistics and feasibility
of blasting the swale in a
controlled manner requires
further investigation.

February 2021 Update Reporting
to WLWB
Field and laboratory
CDF Design
testing of the sediments Plan
has been undertaken.
Laboratory freeze-thaw
testing of sediment
water mixtures has been
undertaken and
demonstrated a high
degree of dewatering
following the first of
three freeze-thaw
cycles. The second and
third freeze-thaw cycles
yielded little filtrate.
An examination of
various polymers has
identified mixtures that
work better than others
for facilitating the
separation of solids
from the liquids.
Data will be included in
the Design Basis Report
completed in
conjunction with the
engineered drawings
and specifications.

The technical design
considerations of
blasting both rock in
the proposed CDF
location and the
bedrock swale are
currently underway.

CDF Design
Plan

Data will be included in
the Design Basis Report
completed in
conjunction with the
engineered drawings
and specifications.
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Mill Lake Bedrock
Quality

Additional data respecting
the ARD/ML properties of
the Mill Lake bedrock is
required for due diligence
purposes to confirm
suitability that the rock can
be used for armouring and
rip rap without ARD/ML
concerns.

Bedrock sampling and
analysis in 2019
identified that:

CDF Design
Plan

Quarry
“Although laboratory
Management
testing indicates the
Plan
majority of samples can
be classified as NonPAG, paste pH and
other information
suggests samples may
produce acidity more
quickly than it can be
neutralized. Excavation,
crushing and mixing of
the bedrock tested to
date could produce acid
rock drainage if not
carefully managed
during design and
construction”
“SFE results …
indicated that the rock
types display variable,
but low metal leaching
potential for the
samples tested.”
The report
recommended that
“humidity cell testing
and/or NAG testing be
conducted to determine
the balance of AP and
NP release over time”
Testing from samples in
2020 identified that the
previously collected
samples in 2019 from
southeast and southwest
of Mill Lake indicated
uncertainty with acid
generation potential
that during excavation,
crushing and mixing of
the bedrock could
produce acid rock
drainage if not carefully
managed during design
and construction. The
results of the additional
samples collected in
2020 which were
collected from
southeast indicate that
all collected samples
are considered non-acid
generating. However,
some uncertainty still
exists with the samples
collected from bedrock
at southwest of Mill
Lake.
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Location

Uncertainty/
Project Element

Process Water

Mill Creek Inlet

Confined
Disposal
Facility
(Rayrock)

Detailed Design
Elements

and
Clay
Containment
Cell (Sun
Rose)

Description/ Resolution
(As Provided in RAP)

February 2021 Update Reporting
to WLWB

Humidity cell testing of
bedrock samples
collected in September
2020 is underway with
results expected in
February/March 2021.
Further sampling and
testing will be
undertaken in 2021.
Polymers will be injected
The requirement of the
into the sediments during
water treatment plant to
dewatering. The potential manage the polymers
impact of these polymers
will be a component of
on water treatment and
the project
receiving water bodies
specifications and the
requires review.
contractor’s selected
water treatment plant
will be required to treat
these components.
Laboratory testing of
the water will be
undertaken to confirm
successful removal.
The physical make-up of
No longer an issue.
the Mill Creek inlet is
The outlet will need to
required to determine if the be lowered by several
inlet is comprised of rock, metres and thus require
soil and/or other matter.
bedrock blasting.
Assessment of the potential Preliminary modelling
impacts to the CDF with
has been undertaken
respect to freeze/thaw
and identified that
cycles and climate change stacking the sediment
resilience is required.
tubes three high has the
potential to result in the
tubes not thawing over
the construction
seasons. Tubes heights
have been limited to
two. Additional
confirmatory modelling
is underway. Issues are
not anticipated at this
time.

Mill Lake
Water
Treatment
Facility
Design,
Operation,
Maintenance
and
Surveillance
Plan

None

CDF Design
Plan
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Location

Uncertainty/
Project Element

Borrow Soil Soil Quality and
(Rayrock
Availability
and Sun
Rose)

Rayrock
Mine Adit

Mine Drainage

Description/ Resolution
(As Provided in RAP)
The thickness of clay cap
requires detailed design.
The requirement will
optimize having sufficient
cap thickness to ensure
protection from the
elements and to mitigate
radiation from the waste,
while not over constructing
the cap which would result
in the excess soil
disturbance at the borrow
area and unnecessarily
increase cost. The final
physical appearance of the
clay cap is further to be
considered.
The method of how to tie
the CDF cover into the
adjacent bedrock to
mitigate surface water
infiltration at this interface
needs to be designed. The
need to potentially install a
geosynthetic membrane at
this location is to be
examined.
Refinement of borrow soil
locations and engineering
to consider variabilities in
soil condition and
contingency plans for soil
collection is required. Test
pits may be advanced in
Year 1 construction at
Rayrock to assist in
reducing uncertainties.
Little information is known
about drainage from the
mine adit. No seepage
water has historically been
identified. The mine base
requires further
examination and
consideration made for adit
water flow management in
the future (should it occur).

February 2021 Update Reporting
to WLWB
Clay cap design is
underway.

Sun Main
Waste Rock
Cover
Data will be included in
the Design Basis Report Design Plan
completed in
conjunction with the
engineered drawings
and specifications.

This issue has been
CDF Design
resolved. Liners will be Plan
utilized for both the
cover and the base.
Liners are currently
expected to be fused
together.

Sufficient detail
Quarry
regarding the available Management
site soils is available for Plan
tendering purposes. It
will be the contractor’s
decision if they wish to
conduct test pits early
in the project to reduce
their risks.
The mine adit will not
be blocked and left “asis” with its current rock
cover for observation
during future site visits
and inspections. Flow
from this area, if it
occurs, will be directed
to the Mill Lake basin
and Mill Creek, which
has shown that, since
mine operation in the
1950s, that the natural
peat soils in this creek
have been able to
attenuate metals
concentrations from the
Mill Lake outflows.

PostRemediation
Monitoring
and
Maintenance
Plan
Performance
Assessment
Report
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Location
Rayrock
Mine

Rayrock
TCAs

Uncertainty/
Project Element
Quantity of waste
rock, spilled tailings
and impacted soil

Rehabilitation Scope
of Work

Rayrock
Rehabilitation Scope
Waste Dump of Work

Rayrock
General

Asbestos

Description/ Resolution
(As Provided in RAP)
Reliable, accurate volume
estimates for these
materials are not available.
Quantity survey of these
materials is required.

February 2021 Update Reporting
to WLWB
Materials were
CDF Design
surveyed in September Plan
2020.

Volume estimates will
be included in the
Design Basis Report
completed in
conjunction with the
engineered drawings
and specifications.
Specific details are required The TCAs were walked Remediation
of the TCAs to define the
in September 2020.
Completion
scope of work for
Minimal work is
Report
rehabilitation tendering
required for repairs.
(e.g., exact locations
requiring rehabilitation, the Requirements will be
scope of rehabilitation,
identified in the
materials required, etc.).
engineering design
package.
Specific details are required The waste dump was
Remediation
of the waste dump to define walked in September
Completion
the scope of work for
2020. Minimal work is Report
rehabilitation tendering
required for repairs.
(e.g., exact locations
requiring rehabilitation, the Requirements will be
scope of rehabilitation,
identified in the
materials required, etc.).
engineering design
package.
The methods of which any Soil sampling next to
None
ACM management was
building foundations
undertaken during building was conducted in
demolition are unknown.
September 2020. The
To provide further
laboratory analytical
information respecting this results did not identify
potential, surficial soil
asbestos at levels
sampling in the vicinity of greater than the
site buildings is required in laboratory’s minimum
preparation for site work as detection limit.
a matter of due diligence
for worker safety. Residual
ACMs are not anticipated
since soils in the vicinity of
buildings will be removed
to bedrock surface.
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Location
Power Line
(all
locations)

Barge
Landing

REX

Uncertainty/
Project Element
Wood Treatment
Chemicals on Power
Poles

Description/ Resolution
(As Provided in RAP)
Recently-identified
information indicates
power poles may have been
treated with wood
preservatives at the Barge
Landing. The presence of
wood preserving chemicals
on power poles may result
in power poles needing to
be handled as hazardous
waste. Representative
power pole locations will
be visited in 2020. Samples
of the wood and soil in the
vicinity of the poles will be
collected and analyzed for
chemical treatments. If
remedial activities are
required for either the poles
or the soils they will be
managed in accordance
with this RAP.
Power Pole Treatment Recently-identified
information indicates
power poles may have been
treated with wood
preservatives at the Barge
Landing. The process of
wood preserving had the
potential to impact soils.
Historical data will be
reviewed to identify the
approximate location of the
wood treatment area and
the soils at these locations
tested for potential
contaminants of concern. If
impacted soils are
identified they will either
be placed into either the
Mill Lake or Sun Rose
CDFs or an appropriately
licensed third party disposal
facility.
Exploration Workings The entirety of REX has
not been explored to-date.
Inspections will be
undertaken in 2020 to
identify additional debris
and/or exploration
workings. Additional areas
of environmental concern,
if identified, will be
managed in accordance
with the processes outlined
in this RAP.

February 2021 Update Reporting
to WLWB
Wood from power
None
poles was sampled and
analyzed by a
laboratory in September
2020. No concerns
were identified with
respect to residual
chemicals on the wood.

Selected contaminants Remediation
were identified at some Completion
sampling locations in
Report
September 2020.
Additional sampling
will be undertaken in
2021 to confirm actions
required for soil
management (if any).
Any identified actions
will be included in the
remediation contract.

The REX site was
None
traversed in September
2020. No additional
environmental concerns
were identified beyond
the scope of what was
identified in the RAP.
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Location
General

Uncertainty/
Project Element
Training

Description/ Resolution
(As Provided in RAP)
This project will require
worker training that is not
necessarily available or
convenient in the
Yellowknife area. This
could include radiation
safety training, asbestos
worker training, ATV
safety training amongst
other items. The need for
training should be assessed
prior to undertaking work
as there may be a
requirement to coordinate
project specific training in
order to properly and safely
conduct the works.

February 2021 Update Reporting
to WLWB
Required training will None
be the responsibility of
the contractors
undertaking the work.

The development of the engineering design drawings and specifications identifies design issues as
would be expected during any project detailed design. Issues are rectified as they are identified.
IR #12: (A) To provide a Table that outlines all proposed effluent quality criteria (EQC) and
the proposed SNP stations at which they will apply. Noting that this should include EQC to
apply to potential Discharge of camp wastewater.
Following discussions during the Technical Sessions, it was determined that the EQCs that will be
applied for the Rayrock Remediation Project will be for two distinct waste streams: camp
wastewater and the Mill Lake Water Treatment wastewater.
As noted in the Water Licence application, a camp wastewater treatment system will be required
to treat and filter a portion of the process water generated from camp operations (including, but not
limited to grey water, kitchen sumps, traps and black water). The camp wastewater treatment
system will be operated by experienced, qualified personnel in accordance with manufacturer’s
instructions and procedures, and will be independent of the water treatment system for Mill Lake,
as they are designed to treat very different wastes.
Treated camp wastewater will be placed into natural depressions or sumps in the ground, with the
location approved by an Inspector. Potential sumps will be regularly inspected to ensure proper
functioning, and will be located a minimum of 100 m from any water body and a minimum of 30
m from natural drainage courses. This camp wastewater management strategy has been
recommended by Inspectors as an acceptable approach during previous CARD Remediation
Projects. No direct discharge of treated camp wastewater to surface waters or wetlands will occur.
The Remediation Contractor must confirm compliance with EQCs and obtain approval from the
Departmental Representative prior to discharging the treated camp wastewater.
The maximum daily discharge of camp wastewater is anticipated to be 10,000 L per day. Sampling
for these EQCs will occur prior to discharge, and results confirming water quality within the criteria
will be received prior to the start of discharge. EQCs for camp wastewater will apply only to the
wastewater generated by the camp, and will be measured at a point after treatment but before
deposition in the sump. Camp wastewater discharge will meet the following requirements:
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Parameter
pH
Mineral Oil and Grease
Total Suspended Solids
BOD
Fecal Coliforms
Residual Chlorine

Maximum Concentration
6 to 9
5 mg/L, non-visible
100 mg/L
120 mg/L
10,000 CFU/dL
0.1 mg/L

A water treatment facility will be set-up in the Mill Lake area to treat all water from Mill Lake.
The water treatment facility will be operated by experienced, qualified personnel in accordance
with the manufacturer’s instructions.
All water from the Mill Lake Water Treatment System will be discharged in Sherman Lake at SNP
location 1663-7. Water samples representing SNP location 1663-7 may be obtained anywhere
along the closed line between the end of the treatment process and the point of discharge (end-ofpipe). Sampling will occur prior to the start of discharge to permit confirmation of acceptable
concentrations of parameters of interest (EQCs) prior to discharge.
While all CCME Water Quality Guidelines for the Protection of Freshwater Aquatic Life for metals
will be monitored through the Surveillance Network Program (SNP), parameters included for EQCs
will reflect the COPCs from the Human Health and Ecological Risk Assessment for Rayrock
(Arcadis 2018). The COPC identified for the risk assessment for the aquatic environment were
copper, fluoride, iron, lithium, and uranium in water; and copper, nickel, uranium, and zinc in
sediment, in addition to the uranium-238 series radionuclides. The assessment was based on
reasonable maximum likely exposures to these COPC. The primary metals contaminants
associated with the ore and tailings at Rayrock were uranium and copper, and concentrations of
these metals will be reduced through the Mill Lake Water Treatment System. The other parameters
are not directly targeted for reduction through the System. More detail on the final selection of
EQC parameters in provided as part of IR #12B.
Based on comments received through the Water Licence application review and commentary, the
following Effluent Quality Criteria (EQC) is proposed as a maximum concentration in any Grab
sample from the water treated through the Mill Lake Water Treatment System:
Parameter
pH
Ammonia (total)a
Fluoride
Nitrate
Nitrite (as NO2)
Copper (total)b
Iron (total)
Nickel (total)c
Uranium (total)
Zinc (total)d

a–

b–
c–

Maximum Concentration - Grab
6 to 9
499 µg/L NH3
120 µg/L
13,000 µg/L
197 µg/L
2.8µg/L
300 µg/L
25 µg/L
15 µg/L
23 µg/L

Maximum Grab Concentration for ammonia is based on a maximum pH of 8 and a maximum
temperature of 20 ºC (note that this value is also protective and representative of un-ionized
ammonia).
Based on the average concentration in Sherman Lake.
Calculated based on an average hardness of 46 mg/L CaCO3 (over 27 samples with a standard
deviation of 4.0) in Sherman Lake (samples collected between 2000 and 2020).
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d–

Based on the value from the CCME look-up table for pH 7.5 and hardness 50 mg/L CaCO3
and DOC 10 mg/L (DOC is average 13.4 and standard deviation of 1.2 from 8 samples in
1996 and 1997) in Sherman Lake. Though typically based on dissolved concentrations, total
metal concentrations will be applied for the EQCs so that only total metal samples need to
be collected.

EQCs will be maximum concentrations applicable to any grab sample of the indicated waste stream.
EQCs for Mill Lake Water will be measured at SNP location 1663-7, which can be any location in
the line between the Mill Lake Water Treatment system and the point of deposition in Sherman
Lake.
Other SNP locations will be monitored as described in the Aquatic Effects Monitoring Program
(AEMP) Design Plan. Since all other waterbodies have been shown through the Human Health
and Environmental Risk Assessment (HHERA) to not have concentrations that would represent an
actionable risk, the AEMP is designed to show that the concentrations in these waterbodies will not
change between now and the completion of remediation. Actions are described in the AEMP
should a change in concentrations be observed. EQCs would not apply to these locations.
Contact water, such as water in excavations or other standing water that needs to be removed to
facilitate construction activities, will only be treated if it originates from the mill area. Water from
excavations in the mill area that needs to be removed will be directed to either Mill Lake or the
Mill Lake Water Treatment Facility. Contact water in all other locations, such as standing water
near the vent raises or contact water in excavations in the borrow area, will be deposited on the
surface of the ground at a location that is at least 100 metres from the nearest waterbody. This
water would not be considered impacted and would not be treated prior to discharge to the receiving
environment.
IR #12: (B) To provide rationale, in consideration of the process outlined in Figure 3 of
MVLWB/GNWT Guidelines for Effluent Mixing Zones (2017), for selection of EQC
parameters, including how remediation activities (e.g., blasting and water treatment) were
considered. In addition, propose EQC for the following parameters: aluminum, fluoride,
iron, lead, manganese, nitrate, radionuclides identified as COPC (Uranium-238, Thorium230, Radium-226, Lead-210, Polonium-210), total suspended solids (TSS), and zinc; or
provide rationale for why EQC are not needed.
Figure 3 of MVLWB/GNWT Guidelines for Effluent Mixing Zones (2017) provides a process for
predicting potential parameters of interest based on waste streams entering the environment. Since
the Rayrock Remediation Project is intended to address known environmental impacts from
measured parameters of interest, and all work that will occur at the Project sites will not produce
additional impact (except for potential spills – see the Spill Contingency Plan), the objective of the
remedial work is to address known and significant impacts without the spread of these impacts to
other less impacted areas of the site.
Remedial activities that will disturb impacted material include the Mill Lake remediation and
(potentially) the repairs of the TCA caps. The Mill Lake remediation involves removal and
treatment of impacted water from Mill Lake, and deposition of this water in Sherman Lake; this
represents the most likely method of spread of site impacts. Mill Lake sediments will be dewatered
and capped in the CDF. Spread of the impacted sediments is unlikely as the CDF and all work to
construct the CDF will be performed within the drainage area of Mill Lake, so that any loss of
impacted sediment or water would report back to Mill Lake.
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Limited areas of repair are needed on the TCAs. These areas generally consist of thinned cover
over compact tailings, but also include a few locations of exposed tailings. All locations will be
capped in place and will not be otherwise disturbed, so it is unlikely that contaminated tailings will
spread to new areas of the site. Sedimentation or erosion of the natural borrow material used for
the cap could cause issues in the nearby Alpha, Beta and Gamma Lakes; however, this issue is
primarily addressed within the Sediment and Erosion Control Plan. Analytical results for this
borrow material noted natural concentrations of chromium and nickel that slightly exceeded the
CCME Soil Quality Guidelines for the Protection of Environmental and Human Health. It is
unlikely that the metal concentrations in the borrow material would significantly contribute to metal
concentrations in the nearby Lakes either by leaching or sedimentation. Therefore, EQCs will only
apply to the Mill Lake water discharge (SNP 1663-7).
Slight modification of the location of the CDF (slightly south of the originally proposed location)
has resulted in the need to blast bedrock in the Mill area to achieve necessary grades. Residual
nitrate, and to a lesser extent nitrite and ammonia, are possible from the use of common explosive
mixture for bedrock blasting. Nitrate, nitrite and ammonia were not included in the original
proposed EQCs because blasting was only to have occurred at the outlet of Mill Lake and residuals
would not have presented in the Mill Lake water. Residual nitrogen compounds from blasting the
outlet would drain through Mill Creek, where the abundant vegetation would filter the water. With
blasting now occurring up-gradient of the Mill Lake basin, nitrogen compounds (nitrate, nitrate and
ammonia) are now included in the EQCs.
As noted in IR #12A, EQC parameters were selected based on the process established for the
Rayrock HHERA (Arcadis 2018). The COPC identified for the risk assessment for the aquatic
environment were copper, fluoride, iron, lithium, and uranium in water; and copper, nickel,
uranium, and zinc in sediment, in addition to the uranium-238 series radionuclides. Based on these
COPCs, fluoride, copper, iron, nickel, uranium and zinc are selected for EQCs.
Lithium was included as a COPC but is not amongst the metals for which CCME has developed
guidelines. Mill Lake did not have detectable concentrations of lithium in 17 water samples from
the lake (from the samples where lithium was an analytical parameter), while Sherman Lake had
only 5 low-level detectable concentration from 28 samples were lithium was analysed. Since
lithium is not typically detected and does not have a corresponding CCME guideline, it will not
have an EQC.
The uranium-238 series radionuclides will be monitored through the SNP, at concentrations based
on the Health Canada (HC) 2009 Guidelines for Canadian Drinking Water Quality Radiological
Parameters, but will not be added as EQCs. These five radionuclides in the uranium-238 series
have been analysed from Mill Lake water samples with the following results:
 Lead-210 was detected in 2 of 10 samples at concentrations below the HC guideline;
 Polonium-210 was detected in 5 of 5 samples at concentrations below the HC guideline;
 Radium-226 was detected in 8 of 8 samples at concentrations below the HC guideline;
 Thorium-230 was not detected in 2 samples with method detection limits (MDLs) at
concentrations above the HC guideline s; and
 Uranium-238 was detected in 5 of 5 samples at concentrations below the HC guideline.
Radionuclide analysis typically requires over 3 weeks for analysis, and on-site equipment for
measurement is not economically feasible. Since concentrations of these radionuclides in Mill
Lake have been below the HC guidelines and since any measurement of concentrations would only
be received a month after the sampling, EQCs are not appropriate for these parameters.
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Although EQCs are not proposed for Total Suspended Solids (TSS), water will be filtered to
maximize TSS removal as part of the Mill Lake Water Treatment process. TSS concentrations are
expected to be low from the treatment system and the Remediation Contractor will probably set
TSS objectives for the treatment process; however, it is not proposed that these objectives be
established in the EQCs. Since the EQCs for metals are based entirely on total metal preparation
and analysis, excessive TSS will potentially result in non-compliant metal concentrations. Given
the concentrations of copper and uranium in the pre-treatment water, the increase in iron
concentration that would occur with high TSS, the lack of numerical TSS guidelines from CCME
and the difficulty in establishing a TSS concentration that would consistently correspond to
acceptable metal concentrations, TSS concentrations will have to be low to achieve compliance for
the metals and cannot be provided as a strict value. Therefore, TSS EQCs are not required.
IR #12: (C) To propose maximum grab EQC, or provide rationale for why it is not necessary.
CIRNAC is to describe the associated timelines for CIRNAC-CARD to respond to an EQC
exceedance.
As noted in IR#12 (A), all EQCs will be considered maximum grab concentrations.
Discharge at SNP 1663-7 is intended to occur only when data supporting EQC compliance is
demonstrated through operational monitoring of the water treatment process. If water is released
at SNP 1663-7 that is above EQCs, then this will be considered a reportable spill event and will be
communicated to the WLWB and CIRNAC Inspectors within 24 hours of the discovery of the
event. Mill Lake water discharge would stop and discharge would not recommence until the reason
for the release is investigated, corrected and reported to the WLWB and Inspectors.
IR #13: To provide an updated proposed SNP (Annex A of proposed licence conditions) that
clarifies discrepancies with the application and pg. 64 of the submitted AEMP, identifies the
point(s) of compliance, and provides clarity on which parameters are proposed to be sampled
at different frequencies.
Based on feedback and discussions during the Technical Sessions, the SNP program described in
water licence application and the AEMP will be modified. SNP 1663-7 Water Discharge will
represent the Mill Lake SNP Point of Compliance. SNP 1663-11 Camp Wastewater discharge is
also a Point of Compliance, but with different EQCs.
Based on this revision, Table 5-1 of the AEMP will be as follows:
Table 5-1 Rayrock SNP Water Quality Monitoring Stations
SNP#

Location

16631

Sherman Lake
B
Gamma
Drainage
Route A

16632
16633
16634
16635

Beta Lake B
Alpha Lake B
Sherman Lake
C

Frequency
Monthly – open
water

Monthly – open
water & land use
Monthly – open
water & land use
Monthly – open
water & land use
Monthly – water use

Sampling Objective
Represents a point part way between work being performed at
the North TCA and the location of water discharge from the
Mill Lake water treatment, allowing trend analysis of effects
from either 1663-4 or 1663-8.
Tests for the effects of run off from the South Tailings cap
repair. This point represents the only affected section of the
Rayrock site to not drain through Lake A.
Tests for the effects of run off from North Tailings cap repair.
Tests for the effects of run off from North Tailings cap repair.
To test water for use in the camp. Sampling location may
change at the discretion of the Remediation Contractor.
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SNP#
16636

Location

16637
16638
16639

Water
discharge
Sherman Lake
L
New Control
Lake A

166310

Sherman Lake
K

166311

Camp
Wastewater

Lake A-G

Frequency
Monthly – open
water
Daily/weekly –
discharge*
Weekly/monthly –
treatment*
Monthly – open
water
Monthly – open
water
During discharge

Sampling Objective
To test water quality leaving the Rayrock site.
To verify the efficacy of the Mill Lake water treatment process
and represents the Mill Lake SNP Point of Compliance.
Sampling only to occur during periods of discharge.
To test the water quality of Sherman Lake near the location of
the Mill Lake water discharge to Sherman Lake.
To test the background water quality for regional trends.
To test the water quality of Sherman Lake near the location of
the Mill Lake water discharge to Sherman Lake and at the
principal benthic sampling area.
To verify the efficacy of the camp water treatment process and
represents the Camp SNP Point of Compliance. Sampling only
to occur during periods of discharge.

* - The more frequent monitoring will be analysed by on-site equipment.

The following laboratory parameter suites will be measured for all laboratory water samples:
 In situ Ecological is field multi-probe tests for temperature, conductivity, pH, redox
potential, TDS, turbidity and dissolved oxygen;
 Major Ions are alkalinity, calcium (Ca), chloride (Cl), hardness, magnesium (Mg),
potassium (K), sodium (Na), and sulphate (SO4);
 Nutrients are total ammonia (as NH3), nitrate (NO3-), nitrite (as NO2-), total phosphorous,
and TOC;
 Solids are Total Suspended Solids (TSS) and Total Dissolved Solids (TDS);
 Standard is pH, temperature, and conductivity measured in the laboratory;
 Total Metals are total elemental analysis (the concentration of a metal in an unfiltered
sample that is digested in strong nitric acid) that must include, at a minimum, aluminum
(Al), arsenic (As), boron (B), barium (Ba), cadmium (Cd), copper (Cu), iron (Fe), lead
(Pb), manganese (Mn), mercury (Hg), molybdenum (Mo), nickel (Ni), selenium (Se), silver
(Ag), thallium (Tl), uranium (U) and zinc (Zn); and
 Total Radionuclides are total elemental analysis that must include, at a minimum, lead210 (210Pb), polonium-210 (210Po), radium-226 (226Ra), thorium-230 (230Th) and uranium238 (238U).
SNP locations will be monitored at the frequency indicated in the table. EQCs for 1663-7 will be
applied to the weekly laboratory samples. Sampling at 1663-7 – Mill Lake Water Discharge will
occur daily and sampling at 1663-8 – Sherman Lake L will occur weekly (between regular
laboratory sampling events); however, these analyses will be performed on-site. The following
parameters will be analysed by on-site equipment as part of the more frequent program:
 In situ Ecological is field multi-probe tests for temperature, conductivity, pH, redox
potential, TDS, turbidity and dissolved oxygen; and
 Metals that must include copper and uranium, cross-referenced through the program to the
weekly/monthly results for precision.
Although the EQCs do not directly apply to the daily water samples, the Contractor will be expected
to correlate the on-site laboratory and analytical laboratory analyses through a comparative
program (i.e. split samples), and the results from the on-site laboratory are intended to demonstrate
continued compliance between laboratory sampling events.
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Sampling of the Camp wastewater (SNP 1663-11) will occur during periods of discharge.
Parameters for analysis are pH, Mineral Oil and Grease, TSS, BOD, Fecal Coliforms and Residual
Chlorine, whichwill cover all EQCs. Sampling will take place prior to discharge, with results
received showing EQC compliance, and will be repeated weekly should discharge last longer than
one week.
For all SNP locations other than 1663-7 and 1663-11, the averages over time described in the
AEMP will apply.
IR #14: To provide a discussion of the anticipated variability of pH, hardness, and dissolved
organic carbon (DOC) in the receiving water body(ies); and the appropriateness of including
CCME equations to calculate EQC for relevant parameters or lookup tables presenting
discrete calculated values directly in the water licence.
CCME Water Quality Guidelines for the Protection of Freshwater Aquatic Life concentrations for
aluminum, cadmium, copper lead, manganese, nickel and zinc, vary according to the pH, hardness
and DOC. WLWB has noted that they often include the equations that calculate the guideline as
EQCs in lieu of a discrete number. CIRNAC has proposed a discrete number as it is easier for field
application and does not required calculation for each comparison.
Based on the assessment of EQCs provided in IR #12B, the EQCs that would have variable
guidelines are copper, nickel and zinc. The two water bodies that would be considered when
looking at defining appropriate copper, nickel and zinc EQCs are Mill Lake, as the intake water to
the treatment system, and Sherman Lake, as the receiving water body. The following table provides
the range of variable input data, using data from 2000 to 2020 (unless otherwise indicated), for the
parameters that calculate the copper, nickel and zinc EQCs:
Parameter
pH
(laboratory results
provided)

Hardness
(as mg/L CaCO3)

DOC
(mg/L)
(all results from 1996
or 1997)
NA-

Maximum
Minimum
Average
Number of Samples
Standard Deviation
Maximum
Minimum
Average
Number of Samples
Standard Deviation
Maximum
Minimum
Average
Number of Samples
Standard Deviation

Mill Lake
7.89
7.69
7.76
17
0.09
94
78
81.4
17
3.8
NA
NA
NA
NA
NA

Sherman Lake
7.93
7.14
7.64
26
0.35
57
40.6
46.3
27
4.0
15
12
13.4
8
1.2

Not analysed.

For copper and nickel, the maximum, minimum and average hardness was used to calculate
maximum, minimum and average guidelines. For Zinc, Table 7 from the Zinc Canadian Water
Quality Guidelines for the Protection of Aquatic Life zinc (Dissolved) 2018 factsheet was used to
look up maximum and minimum guidelines based on the combination that provided the highest
and lowest concentrations from the available ranges, and an average concentration from the closest
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guideline to the average of the three charted variables. This provides the following range of
guidelines:
Parameter
Mill Lake guideline Sherman Lake guideline
Copper
Maximum
2.24
2
(µg/L)
Minimum
2
2
Average
2
2
Nickel
Maximum
91.19
25
(µg/L)
Minimum
79.13
25
Average
81.74
25
Zinc
Maximum
NA
35
(µg/L)
Minimum
NA
15
Average
NA
23
NA - Not available (DOC not available for Mill Lake).
Finally, the current concentrations of these parameters in each of the subject Lakes needed to be
considered. The maximum, minimum and average metal concentrations are provided from water
quality results obtained between 2000 to 2020 for each lake:
Parameter
Mill Lake
Sherman Lake
Concentration
Concentration
Copper
Maximum
7.6
4
(µg/L)
Minimum
3.2
1.78
Average
3.95
2.75
Nickel
Maximum
0.78
4.5
(µg/L)
Minimum
<0.10
1.3
Average
<0.50a
0.83
Zinc
Maximum
4.5
31
(µg/L)
Minimum
<1.0
<1.0
Average
<3.0a
<3.0a
a - Average not calculated. The majority of results are below method detection limit.
While the average hardness of both Mill Lake and Sherman Lake would indicate that a copper
guideline of 2 µg/L would be applicable, the Sherman Lake receiving waterbody has an average
concentration of 2.75 µg/L, which exceeds this proposed guideline. Therefore, the proposed EQC
for copper is set at 2.8 µg/L, to reflect the concentration of Sherman Lake.
While the hardness of Mill Lake would indicate that a guideline of over 80 µg/L would be
appropriate, the receiving waterbody (Sherman Lake) would have the lowest guideline of 25 µg/L
because of the lower hardness. Given that the average concentration of nickel in Mill Lake is lower
than in Sherman Lake, and that both average concentrations are below the Sherman Lake guideline,
an EQC of 25 µg/L is proposed.
Since DOC concentrations were not available for Mill Lake, the appropriate EQC for zinc could
only be based on the guidelines established for Sherman Lake. Potential guidelines ranged from
15 to 35 µg/L; however, the average for Sherman Lake provided a guideline of 23 µg/L that seemed
appropriate for an EQC and concentrations in Mill Lake water were within this EQC. Therefore,
an EQC of 23 µg/L for zinc is proposed.
Since a numerical EQC is easier for comparison than a calculated EQC, and since the potential
guidelines did not vary significantly, CIRNAC will use the numerical values for the EQCs.
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IR #15: To provide the following information related to the water sources to be used if
construction of the Tłįchǫ winter road is required:
a. A finalized list of water sources, including name, type (e.g., lake, river) of
watercourse, location of the water bodies and coordinates;
b. The available capacity of each proposed source;
c. Maximum volume and rate of water use (cubic meters per day or year);
d. Comparison of the total water volume requested for use against the total water
volume available; and
e. Any available information on other water uses from the source(s).
Water source details have been provided in the Water Licence application for the potential Rayrock
Spur roads, but has not been provided for the current Tłįchǫ winter road alignment pending
consultation with the GNWT on their current water sources. The GNWT currently constructs the
Tłįchǫ winter road system including the section that will be constructed to the Sun Rose site. With
the opening of the Tłįchǫ All-Season Road, the section to Sun Rose will not be constructed by
GNWT and will have to be constructed for the Rayrock Remediation Project.
The Tłįchǫ winter road has been constructed by GNWT for many years using the same, proven
water sources for construction. The Rayrock Remediation Project does not intend to use new water
sources in the construction. We have requested the listed information from the GNWT, but they
have not had the opportunity to provide this information to date.
CIRNAC will be accompanying GNWT representatives on a trip along the road in February 2021.
During this trip, locations of current water sources will be recorded and as much information on
the sources will be gathered as possible. CIRNAC will then compile the results and report the
information related to the water sources to be used in construction of the Tłįchǫ winter road to the
WLWB no later than March 12th, 2021.
IR #16 (A) To provide a table which outlines all intended submissions of Plans to the Board.
This table should at minimum include: the proposed timeline for submission, factors affecting
timing of submission, when CARD needs to be able to use the Plan, and a list of topics covered
in each Plan (e.g., blasting details and protocols could be included in a Quarry Management
Plan, etc.).
(B) CIRNAC has defined Progressive reclamation as “remedial activities that occur before,
and that are excluded from, the remediation contract to be awarded in the Autumn of 2021”.
To provide clarity on the plans applicable to identified “progressive reclamation” activities,
and confirmation that all “progressive reclamation” activities are within the scope of Permit
W2015X0006.
A table that outlines all intended submission of plans and the associated details requested in IR#16
(A) is included as Appendix D.
All progressive reclamation activities planned to occur before, and excluded from, the remediation
contract to be awarded in the Autumn of 2021 are within the scope of Land Use Permit
W2015X0006 and will be completed in accordance with the conditions and management plans
approved under W2015X0006.
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AECOM Canada Ltd.
415 Gorge Road East
Suite 200
Victoria, BC V8T 2W1
Canada
T: 250.475.6355
F: 250.475.6388
aecom.com

Project name:
To:
Ms. Rebecca Studer-Halbach, P.Eng.
Project Manager
Public Services and Procurement Canada –
Western Region
Environmental Services and Contaminated
Sites Management
Government of Canada
5th Floor, ATB Place, 10025 Jasper Avenue
Edmonton, Alberta T5J 1S6

Rayrock Remediation Project

Project ref:
60608868

From:
Mike Sanborn, M.Sc., R.P.Bio.

Date:
February 4 2021

CC:
Joel Nolin

Memo
Subject: Radon Incremental Dose Calculation for Kwetı̨ ı̨ ɂaà (Rayrock) Mine Site
The Wek’èezhìı Land and Water Board held technical sessions from January 26th – 28th for discussion of the Kwetı̨ ı̨ ɂaà
(Rayrock) – Type A Water Licence and Type A Land Use Permit Applications. During the technical sessions an information
request was made to Crown-Indigenous Relations and Northern Affairs Canada - Contaminants and Remediation Division
(CIRNAC-CARD) on behalf of the Tlicho Government to provide calculations of an incremental effective dose associated with
radon inhalation exposures at Kwetı̨ ı̨ ɂaà. The present technical memorandum provides calculated incremental effective dose
associated with radon inhalation following a conservative deterministic approach in accordance with CSA Standards for
Environmental risk assessments at Class I nuclear facilities and uranium mines and mills (CSA N288.6-12).
Radon is an inert gas, and itself produces very little dose in an exposed person. It is the short-lived radioactive decay
products of radon that attach to particles and the respiratory tract when inhaled that produce the dose. Radon gas and its
radioactive decay products contribute the highest annual dose from naturally occurring radioactivity, estimated at about
1000 µSv/yr on average in Canada. About half of the dose from natural background radiation is from radon. The average
annual dose from radon and its radioactive decay products in the air of houses in different Canadian cities ranges from
approximately 200 to 2200 µSv/yr, depending on the concentration of radionuclides in soil, rock, and groundwater, as well as
building ventilation rates.

Exposure Assessment
As with gamma exposure, the dose to members of the public is predicated on the concentrations of radon decay progeny in
the breathing zone in concert with the duration of exposure. This complicates exposure assessment as the predicted
effective dose is highly variable depending on where a receptor is located within the site and for how long. AECOM have
calculated the dose to human receptors from exposure to ambient radon concentrations in the breathing zone based on the
95% upper confidence limit of the Rapidos® short-term ambient radon monitoring data generated during the 2020 field
investigation activities at Kwetı̨ ı̨ ɂaà (Rapidos analytical report attached). The upper confidence limit of the mean was
calculated to be 63.1 Bq/m3 using US EPA statistical software ProUCL (V. 5.0). The use of the 95% UCLM is considered to
be a highly conservative estimate, as it gives equal weighting to all radon monitoring data. In addition, the short-term
monitors integrate radon concentrations over a short window of time (7-days in the case of the Kwetı̨ ı̨ ɂaà data) and therefore
may not accurately represent the average radon concentration over the longer 90-day timeframe of exposure.
Doses associated with radon inhalation have been calculated following the time weighted approach used in the Kwetı̨ ı̨ ɂaà
HHERA for the assessment of gamma dose (i.e. 200 hours on site, with the remainder of time in background areas). The
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weighting factor for time on site was identified as potentially underestimating potential doses in the most recent round of
review comments on the HHERA provided to CIRNAC-CARD. As such, AECOM have considered an alternative weighting
approach whereby receptors are assumed to spend 10 hours per day on-site, with the remaining 14 hours per day on
background areas. Effective radon dose is calculated for both time weighting scenarios.
The calculation of effective dose as a result of exposure to ambient radon at the site requires special considerations. In
outdoor air the calculation of effective dose from radon exposure is complicated by the need to assume a radon equilibrium
factor that will adequately reflect the proportion of radon and its short lived radioactive decay products. For a given
concentration of radon, the dose is dependent on degree of equilibrium (F) between the radon and its daughter products.
Under typical indoor conditions F is assumed to be 0.4, however in outdoor conditions the equilibrium fraction is a function of
travel time from the radon source (distance divided by wind speed) as well as the rate of deposition of decay products
attached to particles. For the current risk assessment an F value of 0.5 was assumed for outdoor radon exposure. The
selection of an appropriate F value is a source of uncertainty in the calculation of effective dose. The selected F value is
drawn from primary literature which directly measured radon equilibrium factors in outdoor air [1]. The dose from ambient
radon is calculated as follows:
Dose (µSv/yr) = Cradon × T1EU × T2EU × F × DCF
Where:
Cradon
T1
T2
F
DCF

= ambient radon concentration in exposure unit (Bq/m3)
= hours per day in exposure unit (hrs/day) (24 hrs. per day)
= days per year in exposure unit (day/year) (90 days per year)
= outdoor radon equilibrium fraction (unitless) (assumed a value of 0.5)
= radon dose conversion factor [2] = 0.009 µSv / (Bq hr. m-3)

Effective dose as a result of radon exposure was calculated for the Kwetı̨ ı̨ ɂaà site. In order to estimate incremental effective
dose (i.e. dose not including background exposures) background effective dose has been estimated based on background
concentration from the short-term radon monitors deployed to Kwetı̨ ı̨ ɂaà. Calculated effective and incremental effective
doses based on a 90-day occupancy are presented in Table 1.
Table 1. Calculated effective dose at Kwetı̨ ı̨ ɂaà and Background locations, and incremental effective associated with
a 90-day visitation to Kwetı̨ ı̨ ɂaà.
Radon Conc.
(Bq/m3)

F

Effective Dose
(µSv/yr)

Rayrock Incremental
Effective Dose (µSv/yr) (a) (f)

Kwetı̨ ı̨ ɂaà
200 hrs. On-Site

63

0.5

410(c)

21

Kwetı̨ ı̨ ɂaà
900 hrs. On-Site

63

0.5

483(d)

94

40 (b)

0.5

389(e)

Scenario

Kwetı̨ ı̨ ɂaà
Background

Notes:
(a) Kwetı̨ı̨ɂaà incremental effective dose calculated by subtracting effective dose from the Kwetı̨ı̨ɂaà 95% UCLM effective dose
(e.g. Kwetı̨ı̨ɂaà UCLM – Kwetı̨ı̨ɂaà Background = 614 µSv/yr – 389 µSv/yr = 225 µSv/yr).
(b) Background concentration set to the reported detection limit for short-term monitors reported below limits of detection.
(c) Calculated as ((63Bq/m3 x 200 hours)+(40 Bq/m3 x 1960 hrs)) x 0.5 x 0.009 (µSv / (Bq hr. m-3))
(d) Calculated as ((63Bq/m3 x 900 hours)+(40 Bq/m3 x 1260 hrs)) x 0.5 x 0.009 (µSv / (Bq hr. m-3))
(e) Calculated as 40 Bq/m3 x 2160 hrs x 0.5 x 0.009 (µSv / (Bq hr. m-3))
(f) Calculated as Kwetı̨ı̨ɂaà On-Site - Kwetı̨ı̨ɂaà Background radon effective dose

1

Kojima, H. 1996. The equilibrium factor between radon and its daughters in the lower atmosphere. Environment International, Vol. 22,
Suppl. 1, pp. 187-192.
2
UNSCEAR (2019) Report of the United Nations Scientific Committee on the Effects of Atomic Radiation Sixty-sixth session (10–14 June
2019).
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The negligible impact of radon exposure at Kwetı̨ ı̨ ɂaà is illustrated by considering radon exposure to human receptors at
locations other than the mine site. For instance the average concentration of radon measured in 185 residential dwellings in
the NWT[3] was reported to be 69.5 Bq/m3, a value which exceeds the 95% UCLM for the mine site and would result in an
effective dose of 540 µSv based on a 90-day exposure duration. Similarly, the geometric mean of the residential radon
values[3] was reported to be 38.6 Bq/m3, resulting in a predicted effective dose of 300 µSv based on a 90-day exposure
duration. In essence, radon exposure associated with traditional land use activities at Kwetı̨ ı̨ ɂaà is likely indistinguishable
from typical indoor exposures.

Conclusions
The highest calculated incremental dose from the Kwetı̨ ı̨ ɂaà HHERA[4] was for the teen receptor located at Camp 2, with a
calculated incremental effective dose of 604 µSv/yr. Addition of the radon incremental effective dose calculated in Table 1
would increase this value to between 625 to 698 µSv/yr.
Maximum measured radon concentrations were located around the northern edge of the north TCA. This location is proximal
to the “Camp 1” location assessed as part of the Kwetı̨ ı̨ ɂaà HHERA. Maximum calculated incremental dose for human
receptors at Camp 1 was 587 µSv/yr for the teenaged receptor. Addition of the conservative radon incremental effective
dose calculated in Table 1 would increase this value to between 608 and 681 µSv/yr.
When considering radon inhalation, the total predicted incremental doses remain below the CNSC dose limit of 1000 µSv/yr
and do not change the overall conclusions of the HHERA conducted for the Kwetı̨ ı̨ ɂaà Site[4].
It is recommended that the incremental effective dose associated with radon inhalation be re-examined upon receipt of the
long-term radon monitoring data in summer of 2021, as this dataset is considered to be a more robust characterization of
radon conditions at the site and within background areas.

3

Whyte, J., F. Renato, and J. Chen. 2019. A Comparative Study of Radon Levels in Federal Buildings and Residential Homes in Canada.
Health Physics: September 2019 - Volume 117 - Issue 3 - p 242-247.
4
CanNorth. 2018. Human Health and Ecological Risk Assessment for Rayrock Mine Site. Prepared for: Public Services and Procurement
Canada. January 2018.
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RADON MONITORING REPORT
Description of the measurement

Property data and address

The measurement was performed with a closed alpha-track detector
(Rapidos®) following the quality guidance in CNRPP-AL-DF-v6.

MEASURE SITE ADDRESS

The detector(s) arrived to Radonova Laboratories AB 2020-09-25.
They were measured 2020-09-30.

BUILDING ID

Test data have been given by AECOM Canada Ltd

Test results
DETECTOR

MEASUREMENT PERIOD

DESCRIPTION / LOCATION

FLOOR

RADON RESULT

118106-4

2020-09-14 12:15 – 2020-09-21 13:50

#7 SW of #6 along outlet

< 41 Bq/m³

144226-8

2020-09-14 12:05 – 2020-09-21 13:40

#6 ns mill lake outlet

< 53 Bq/m³

287805-6

2020-09-14 11:50 – 2020-09-21 13:45

#5 N Side Mill Lake Outlet

< 41 Bq/m³

354324-6

2020-09-14 14:05 – 2020-09-21 14:05

#14 S Side NTcont

54 ± 46 Bq/m³

376891-8

2020-09-14 13:44 – 2020-09-21 14:00

#10 north of ntca

< 41 Bq/m³

383459-5

2020-09-14 13:50 – 2020-09-21 14:05

#11 N Edge NTCA

95 ± 46 Bq/m³

407957-0

2020-09-14 10:34 – 2020-09-21 13:50

Adit #2 on plan

76 ± 46 Bq/m³

671795-3

2020-09-14 12:25 – 2020-09-21 13:55

#9 north Mill Pad on Trail

41 ± 46 Bq/m³

913939-5

2020-09-14 10:00 – 2020-09-21 13:20

#1 North Farmer Camp

< 40 Bq/m³

952234-3

2020-09-14 12:20 – 2020-09-21 13:35

#8 South of mill

< 41 Bq/m³

CA_EN_001_v200928:1.ppcd

Comment to the results

Tryggve Rönnqvist (Electronically signed)
Signature Radonova Laboratories AB Laboratory Measurement Specialist
This report may only be reproduced in full, unless issuing laboratory has given prior written approval.

DISCLAIMER
Radonova Inc. makes no warranty of any kind, express or implied, as regard to the use, operation or analysis of any Radonova Inc. monitor. Radonova
Inc. speciﬁcally disclaims implied warranties of merchantability and ﬁtness for a particular purpose. Radonova Inc. is not responsible for any damage,
including consequential damages, to persons or property resulting from the use of the monitor or the resulting data.

RADONOVA INC.
900 Oakmont Lane Suite 207
Westmont IL 60559
331.814.2200, help@radonova.com

REPORT NUMBER

5651424:1

REPORT PAGE

2 of 2

REPORT DATE

2020-10-05
PRINT DATE

2020-10-05
OWN ID

Measurement method: Closed alpha-track detector (Rapidos®)

N/A

The radon measurement was performed with a closed alpha-track detector following the quality assurance guidance given in CNRPP-AL-DF-v6. The
detector container is manufactured from electrically conducting plastic. Through a small slit (ﬁlter), radon gas enters the detector. The track-detecting
material (ﬁlm) inside the detector is hit by alpha particles generated by the radon entering the container and the decay products formed from it. On the
ﬁlm, the alpha particles make small tracks which are enlarged through chemical etching and later analyzed via our proprietary Track-Etch(R)
methodology to determine the radon exposure. Radonova Laboratories AB (P.O. Box 6522, SE-751 38 Uppsala, Sweden) is accredited (no. 1489) by
SWEDAC to conduct radon-gas measurements using the closed alpha-track detector method. The analysis equipment is checked daily and the detectors
are calibrated at regular intervals. CNRPP License CRT 201475.

Measured radon concentrations

For each detector, the measured value of the radon concentration is provided. For each value an uncertainty associated with the measurement to a 95%
conﬁdence level is also provided. For example a measurement result of 200 ± 30 Bq/m³ means that the radon concentration is most likely contained in
the range 170 - 230 Bq/m³. If the start or end date of the measurement has not been provided, the radon concentration cannot be calculated. In such
cases, the total exposure in kBqh/m³ will be reported. The average radon concentration can be calculated by dividing the total exposure with the
number of measured hours and multiplying that result with 1000. The reported measured values are related to the detectors as received by Radonova
Laboratories AB. Detector deployment is not performed by Radonova Laboratories AB. Measurement information such as monitoring period (dates) and
placement location is provided to Radonova Laboratories AB by the end user.

Codes on non-reportable detectors
DNR
VTW
FBD
LIL
DTO

Not Reported – Detector Not Returned
Not Reported – Visibly Tampered With
Not Reported – Film Broken or Damaged
Not Reported – Lost in Lab
Not Reported – Detector Too Old

Radon measurements in Schools and Public Buildings

Health Canada recommends that the radon test performed in a home or public building be a long-term measurement. Health Canada does not
recommend a test of duration less than one month. A minimum of 3 months is recommended and 12 months is optimum. If the long-term
measurement results are below 200 Bq/m³, the average annual concentration in the home or building is probably below 200 Bq/m³ and further
measurements are not necessary and remedial action is not recommended. If the measured concentration is above 200 Bq/m³ in schools, a follow-up
short-term measurement is recommended in order to estimate the radon concentration during school hours:
Schools_hours_concentration = Long_term_concentration * (Short_term_schools_hours / Short_term_average).
If the long term average radon concentration during school hours is above 200 Bq/m³, remedial action is recommended (see the Health Canada
Publication Guide for Radon Measurements in Public Buildings for more information)

Workplaces

Radon in workplaces should be handled according to the Canadian Guidelines for the
Management of Naturally Occuring Radioactive Materials (NORM).
Average Annual Concentrations
800 - 3000 Bq/m³
200 - 800 Bq/m³
< 200 Bq/m³

NORM Program Classiﬁcation
Radiation Protection Management
NORM Management
Unrestricted

APPEND_CA_EN_001_v200928:1.ppcd

Signature on the report

With the signature on the report, the person responsible for the radon analysis at Radonova Laboratories AB hereby certiﬁes that the measurement
procedures follows the guidance in accordance with CNRPP-AL-DF-v6 and that the demands from SWEDAC are fulﬁlled.
Measurement information displayed in italics on report has been provided by the customer.

DISCLAIMER
Radonova Inc. makes no warranty of any kind, express or implied, as regard to the use, operation or analysis of any Radonova Inc. monitor. Radonova
Inc. speciﬁcally disclaims implied warranties of merchantability and ﬁtness for a particular purpose. Radonova Inc. is not responsible for any damage,
including consequential damages, to persons or property resulting from the use of the monitor or the resulting data.

RADONOVA INC.
900 Oakmont Lane Suite 207
Westmont IL 60559
331.814.2200, help@radonova.com
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Rayrock Remediation Project Closure Objectives and Criteria

GCDOCS # 88360283

IR #8 To propose an update to Appendix C Table C1 of the Closure and Reclamation Plan/Remedial Action Plan for Rayrock Remediation Project Closure Objectives and Criteria that proposes measurable criteria that will be used to evaluate success of remediation activities in accordance with the Boards’
Closure Guidelines.

Rayrock Remediation Project Closure Objectives and Criteria
The Land and Water Boards of the Mackenzie Valley define closure objectives as “statements that describe what the selected closure activities are aiming to achieve; they are guided by the closure principles. Closure objectives are typically specific to project components, are measurable and achievable, and
allow for the development of closure criteria". Closure criteria are defined as "standards that measure the success of selected closure activities in meeting closure objectives. Closure criteria may have a temporal component (e.g., a standard may need to be met for a pre-defined number of years). Closure criteria
can be site-specific or adopted from territorial/federal or other standards and can be narrative statements or numerical values". The closure objectives and criteria for the Rayrock Remediation Project are presented in the following table with additional detail regarding monitoring approach and anticipated
reporting mechanisms. This table is intended to replace the closure objectives and criteria originally presented as Table C1 in Appendix C of the Remedial Action Plan.

Closure Objective

Project Component

All

All
1. Public and worker health and
safety risks are reduced to the
extent practicable

Mine Openings

Mine Openings

Concrete Foundations

Closure Criteria

1-1

Residual risks are identified, and local residents are, and
continue to be, informed of residual hazards (postremediation) through public communication initiatives as
outlined in the Engagement Plan.

Monitoring / Maintenance and Inspection
Approach
Communication frequency and formats are outlined in the Engagement Plan and are updated to
include information on residual risks. Communication formats include regular project update
meetings with the Tłıc̨hǫ Government, Kwe ı̨ɂ̨aa Elders Committee (KEC) and community
members.
Signage / Story Boards are installed at site post-remediation, outlining history of the site
including remediation.

The Prime Contractor develops and adheres to a SiteSpecific Health and Safety Plan.

1-3

Closure of the mine openings are designed to meet the NWT Mine Health & Safety Act.
Access to underground workings from surface openings is
restricted for the safety of humans and wildlife in a manner
A satisfactory final inspection by Mines Inspector is used to confirm the regulation was met
that meets the NWT Mine Health and Safety Act.
once constructed.

1-4

Design drawings for the mine covers are provided to the WLWB for information purposes prior
Design engineering drawings for the mine covers are signed to commencement of construction.
and stamped sealed by a Qualified Professional and the
specifications outlined therein are met.
Final As-Built Drawings for the mine covers are prepared and stamped, documenting that
approved design has been constructed in accordance with design intent.

1-5

Annual Water Licence Report
Performance Assessment Report

An evaluation of communication methods is completed and reported in the Performance
Assessment Report.
The existing Site -Wide Hazard Assessment is provided to the Prime Contractor to communicate
Documentation of WSCC acceptance of Site-Specific Health and Safety
existing site hazards.
Plan included in Annual Water Licence Report.
The Site Specific Health and Safety Plan is reviewed and accepted by WSCC.

1-2

Concrete foundations are removed so they are not, and
will not become, a physical safety hazard.

Reporting to WLWB

Waste sorting and handling is completed in accordance with the approved Remedial Action Plan
and Waste Management Plan. Concrete foundations are disposed of within the CDF.
Waste disposal volumes are reported annually to the WLWB.

Results from the final inspection report from the Mines Inspector
included in the Remediation Completion Report

Design Drawings for the mine covers submitted to the WLWB for
information.
As-Built Drawings for the mine covers submitted to the WLWB for
information with the Remediation Completion Report.

Annual Water Licence Report

Mill Lake Sediment

Mill Lake Water

2-1

2-2

Contaminated organic sediments are removed from the
Mill Lake basin to reduce exposure of humans and aquatic
and terrestrial receptors to contaminants.

Surface water is removed from the Mill Lake basin and
treated to meet approved effluent quality criteria, as
prescribed by the Water Licence, prior to discharge into
Sherman Lake.

CDF Design Plan is provided to the WLWB prior to commencement of construction, including
CDF Design Plan
stamped design drawings. Organic sediments within the Mill Lake basin are removed to the
extent of underlying clay and/or bedrock and contained within the CDF. Final As-Built Drawings Annual Water Licence Report
for the CDF are prepared and stamped, documenting that approved design has been
constructed in accordance with design intent.
Remediation Completion Report (including CDF As-Built Drawings)

A Mill Lake Water Treatment Facility Design, Operation, Maintenance and Surveillance (OMS)
Plan is developed by the remediation contractor and submitted to the WLWB.
The Mill Lake Water Treatment Facility is operated in accordance with the approved Mill Lake
Water Treatment Facility Design and OMS Plan.
Water quality at the end-of-pipe is monitored through SNP (SNP 1663-7).

Mill Lake Water

2-3

Water treatment process wastes are disposed of in a
Water treatment process wastes are disposed of within the CDF. Results of volumes and waste
controlled manner, so they are not, and will not become, a
streams are reported annually to the WLWB.
source of environmental contamination.

Mill Lake Water Treatment Facility Design, Operation, Maintenance and
Surveillance (OMS) Plan
SNP Reports
Annual Water Licence Report
Annual AEMP Report
Annual Water Licence Report
Remediation Completion Report

A CDF Design Plan is provided to the WLWB prior to commencement of construction, including
stamped design drawings.
Waste Rock, Spilled Tailings,
Impacted Soil

2-4

Waste rock, spilled tailings and impacted soil identified to
pose an unacceptable human health or ecological risk are
removed to reduce exposure of humans, aquatic and
terrestrial receptors to contaminants.

CDF Design Plan
Waste rock, spilled tailings and impacted soil identified for removal are removed to the lateral
and vertical extents defined in the contract specifications and drawings and are contained
within the CDF.

Annual Water Licence Report
Remediation Completion Report (including CDF As-Built Drawings)

Final As-Built Drawings for the CDF are prepared and stamped, documenting that approved
design has been constructed in accordance with design intent.
A Sun Main Waste Rock Cover Design Plan is provided to the WLWB prior to commencement of
construction, including stamped design drawings.

Sun Main Waste Rock

2. The human health and
environmental impact of the
sites is reduced to the extent
practicable

Tailings Containment Areas

Decommissioned Waste Dump

2-5

2-6

2-7

Exploration Workings

2-8

Non-Hazardous and Hazardous
Waste

2-9

Sun Main Waste Rock Cover Design Plan

Sun Main waste rock is consolidated and covered to reduce Waste rock identified for consolidation and capping in the Remedial Action Plan are
Annual Water Licence Report
exposure of humans and aquatic, terrestrial receptors to
consolidated and covered with the Sun Main Waste Rock Cover in accordance with the contract
contaminants.
specifications and drawings.
Remediation Completion Report (including Sun Main Waste Rock Cover
As-Built Drawings)
Final As-Built Drawings for the Sun Main Waste Rock Cover will be prepared and stamped,
documen ng that approved design has been constructed in accordance with design intent.
Areas of unacceptable erosion are repaired to reduce
exposure of humans and aquatic and terrestrial receptors
to contaminants.

Areas of unacceptable erosion are repaired to reduce
exposure of humans, aquatic and terrestrial receptors to
contaminants.
Exploration workings at Sun Main and REX are covered to
reduce exposure of humans, aquatic and terrestrial
receptors to contaminants.
Non-hazardous and hazardous site debris is removed so it
is not, and will not become, a source of environmental
contamination.

Localized repairs, drainage and erosion control improvements are completed in accordance
with the contract specifications and drawings.
Final topographical survey of the TCA caps is completed and included in the Remediation
Completion Report.
Localized repairs, drainage and erosion control improvements are completed in accordance
with the contract specifications and drawings.

Annual Water Licence Report
Remediation Completion Report

Annual Water Licence Report

Final topographical survey of the waste dump cap is completed and included in the Remediation Remediation Completion Report
Completion Report.
Annual Water Licence Report
Exploration workings are covered in accordance with the contract specifications and drawings.
Remediation Completion Report
Waste sorting and handling is completed in accordance with the Remedial Action Plan and
Annual Water Licence Report
Waste Management Plan. Waste disposal volumes and types are reported annually to the
WLWB.

Quarry Permit applications are approved prior to commencement of quarrying activities.
Borrow Material

2-10

Quarrying regulations/guidelines are met such that borrow
The Quarry Management Plan is provided to WLWB prior to commencement of quarrying
materials/areas are not a source of environmental
activities.
contamination and do not pose a safety risk.
Quarry areas are developed and reclaimed in accordance with the Quarry Management Plan.

Borrow Material

2-11

Geochemically suitable borrow sources are used such that
borrow materials/areas are not a source of environmental
contamination.

Borrow areas identified for use, and their geochemical suitability, will be communicated to the
WLWB in the Quarry Management Plan.
Confirmatory sampling during borrow development verifies that geochemically
suitable borrow materials are sourced in accordance with the Quarry Management Plan.
Contract specifications and drawings include details on the areal extent of rock armouring on
erosion susceptible areas, typical rock armour specifications, areas to be revegetated, and
revegetation approach (e.g., native species to be planted or native seed mix).

All

2-12

Remediated areas are designed and constructed to
promote positive drainage and resist erosion, including
targeted revegetation with native species

Final grading design details for the Engineered Structures are provided in the respective Design
Plans.

Quarry Management Plan
Annual Water Licence
Remediation Completion Report

Quarry Management Plan
Annual Water Licence Report

CDF Design Plan
Sun Main Waste Rock Cover Design Plan
Remediation Completion Report

Final grading details for the Engineered Structures are provided in As-Built Drawings included in
the Remediation Completion Report.

All

2-13

Remediated areas are not, and will not become, a source
of environmental contamination.

Downgradient water bodies are monitored through SNP and analysed and reported through the
Annual Water Licence Report
AEMP.
The performance of remedial measures is evaluated and reported in the Performance
Assessment Report.

Performance Assessment Report

SNP stations are monitored through SNP and analysed and reported through the AEMP.
3. Reduce the Government of
Canada’s environmental
liability while protecting Tłıc̨hǫ
land and water

4. Implement remedial
approaches that are costeffective, satisfy the ALARA
principal and are robust over
the long term

Annual Water Licence Report
All

3-1

Residual risks are managed on site via long term
monitoring and operation, maintenance and surveillance
(OMS) activities until suitable end points are achieved.

Monitoring end points are communicated in the Post-Remediation Monitoring and
Maintenance Plan.
The performance of remedial measures is evaluated and reported in the Performance
Assessment Report.

All

4-1

Minimize long term maintenance requirements by
selecting remedial options that are lower in maintenance,
lower in long-term costs and have a low probability of
failure.

Post-Remediation Monitoring and Maintenance Plan
Performance Assessment Report

The selection of remedial options for each project component considers long-term stability and
Remedial Action Plan
maintenance. The evaluation of remedial options is documented in the Remedial Action Plan.

Tłıc̨hǫ Government and KEC provide input and are involved in Remedial Action Plan
development via Technical Briefings and RAP Workouts.
Remedial Action Plan
5. Incorporate traditional and
local knowledge, obtained
through Elder guidance, into
remedial design,
implementation and monitoring

Areas where traditional and/or local knowledge was used to support inform the closure
decisions outlined in the Remedial Action Plan and in the Engagement Plan is documented.

All

5-1

Collect and utilize traditional and local knowledge to
inform remediation decisions where parties are interested,
and information is available.
Engagement to solicit and incorporate traditional and/or local knowledge is documented in the
Engagement Plan.

Engagement Plan
Annual Water Licence Report
Performance Assessment Report

Traditional and/or local knowledge is used to design monitoring, implement monitoring and
interpret results.
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Summary of Construction Monitoring Activities

Plan

Media

Monitoring
Method

Monitoring
Frequency

gamma radiation
gamma radiation meters

daily tracking while on site

radon gas
radon gas monitors

water
quality

Surveillance Network Program

Water Licence

water
quantity

Spill Contingency
Plan

Sediment Erosion
Control Plan

*RPP is currently with CNSC as per condition of Waste Nuclear
Substance Licence.

Confirm Project is meeting water quality objectives:
- daily: treated Mill Lake discharge (Point of Compliance - on-site analysis)
- weekly: treated Mill Lake discharge (Point of Compliance - lab analysis)
location-based: daily, weekly,
- monthly: test for site run-off and background water quality
monthly, annually (in
- annually: test for site run-off and background water quality
accordance with the
Surveillance Network
Document observations and collect field notes from SNP monitoring
Program)
including:
a) The operational status of the Water Treatment Facility;
b) Observations from inspections or sampling of importance to the SNP.

weekly quantities

Monitor water quantities at Site:
a) obtained from each approved source;
b) recycled water (source and use);
c) used for dust control;
d) discharged from Mill Lake Water Treatment Facility;
e) all discharges, identified per discharge location.

Remediation Contractor

- Record of exposure (current + cumulative for duration of on-site
activities per person) will be tracked by designated Radiation Safety
Officer and reported to CNSC.
- Record of incidents will be tracked by the designated Radiation Safety
Officer to CNSC.

Departmental
Representative's
Authorized Personnel
- SNP Report
- Annual Water Licence Report

Remediation Contractor

discharge of treated water from Mill in accordance with the
confirm treated water meets discharge criteria before discharge to Sherman
Lake to Sherman
Surveillance Network Program Lake

Remediation Contractor

- SNP Report
- Annual Water Licence Report

fuel, hazardous materials

inspect for punctures, leaks &
contaminant exposure

TBD - routine inspection

Remediation Contractor

- routine inspection documentation included in Weekly/Monthly reports to
Departmental Representative

water

TSS & turbidity monitoring

TBD - activity-based

Remediation Contractor

- Annual Water Licence Report

air

wildlife
wildlife
avian, terrestrial, aquatic

wildlife
avian, terrestrial, aquatic

wildlife
bats

wildlife
avian

wildlife
large mammals

wildlife
avian, terrestrial, aquatic

water
Waste Management camp activities
Plan
non-hazardous and
hazardous waste
water
hydrology

Aquatic Effects
Monitoring Program

Ensure exposures do not exceed occupational dose of 1 mSv per year for
workers; 50 μSv per year for members of the public and 1 person-Sv annual
collective dose (both occupational and public)

Reporting
Requirements

water

dust

Wildlife
Management &
Monitoring Plan

measurement in cubic metres

Party
Responsible

Enhance radiation safety awareness and establish safe work procedures
related to to the Rayrock Project sites.

personal radiation dosimetry
Radiation
Protection
Program

Monitoring
Objectives

WLWB Information Request #10

water
chemistry

sediments
benthics
fish

proper storage of materials to prevent human and environmental health risk
of spills and exposure
ensure on-site remediation activity not introducing sediments to aquatic
environment

air quality monitoring stations at
camp and downwind of Rayrock site TBD - activity-based
work

monitor for human health exposures & surrounding environmental deposition
of contaminants

all work crews accompanied by
designated Wildlife Monitor

daily

reduce the occurrence of wildlife injury and mortality

Remediation Contractor

Wildlife Sightings Logs

occurrence-based

systematically track repeated observations of wildlife on site

All Project Personnel

Site Surveillance

weekly at minimum

routine systematic tour of Site; determine the nature & location of wildlife
observations on site, & risk of attractants vs. effectiveness of mitigation
efforts

- daily reporting of wildlife sightings to Departmental Representative
- summary of wildlife sightings included in Weekly/Monthly Reports to
Departmental Representative
- wildlife sighting logs made available to Departmental Representative &
GNWT / CIRNAC inspectors
- summary of wildlife surveillance tours included in Weekly/Monthly
Reports to Departmental Representative
- Annual Water Licence Report

Bat Surveys

TBD - prior to
commencement of
construction

confirm no presence of bat hibernaculum at sites of planned remediation
activities.

- pre-construction survey report to Departmental Representative
- Annual Water Licence Report

Bird Nest Surveys

twice per week, April to midJuly (or until all nests are
inactive)

Observation & identification of nesting activity, bird species, abundance,
behaviour, distribution within project area.

Blast Surveys

occurrence-based

scan 500m blast radius prior to each blast and deter any wildlife observed

Wildlife Incident Investigations

occurrence-based

all wildlife incidents, including human-wildlife interactions that present risk of
life, defense of life, injury or mortality, delay in operations, damage to
property, or wildlife in hazardous areas.

visual inspection of sump

during sump operation

Surveillance Network Program

prior to sump discharge

visual inspection of temporary
waste storage areas

TBD - routine inspection

Contaminants of concern (metals
and radionuclides) within surface
water bodies and aquatic
ecosystems

inspect sump performance and functioning
confirm wastewater meets discharge criteria before discharge to the
Receiving Environment
proper storage of materials to prevent human and environmental health risk
of spills and exposure

Remediation Contractor

All Project Personnel

- Weekly/monthly reporting to Departmental Representative
- incidents involving migratory birds and Species at Risk will be reported
to ENR-WMIS, ECCC, and WRRB
- Annual Water Licence Report
- include Pre-Blast surveys in Weekly/Monthly Reports to Departmental
Representative
- summary of all Pre-Blast surveys included in Annual Water Licence
Report
- major incidents reported without delay to GNWT-ENR, ECCC, and
WRRB; summary of all incidents reported monthly to interested parties
- Annual Water Licence Report

Remediation Contractor - Annual Water Licence Report

hourly water level
measurements
monthly during open water
annually in August
2021, 2023, 2025 in August

monitor for any statistically significant changes in water quality, benthic
communities and fish and fish habitat before, during and after remediation.

Departmental
Representative's
Authorized Personnel

- SNP Reports
- Annual Water Licence Report
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IR16 - Plans for Submission to the Board
Description
Remedial Action Plan

Engagement Plan

Waste Management
Plan

Details

WLWB Approval Required

Proposed Timeline for Original
Submission

Proposed Timeline for ReSubmission

- describes the remedial plan for the Rayrock remediation Project.
- developed in accordance with the MVLWB Engagement and Consultation Policy and the
Engagement Guidelines for Applicants and Holders of Water Licences and Land Use
Permits
- describes how, when, and which engagement activities will occur with an affected party
during the life of the Project.

With Licence Issuance

Submitted with WL Application

N/A

Factors Affecting
Timing of
Submission/ReSubmission
N/A

With Licence Issuance

Submitted with WL Application

N/A

N/A

- developed in accordance with the Board’s Guidelines for
Developing a Waste Management Plan
- describes the methods of Waste management for the Project from Waste generation to
final disposal
- includes details on the management of operational waste including camp waste, camp
wastewater, and incineration

Interim Approval with Licence
Issuance

Submitted with WL Application

- interim approval required for winter mobilization activities in 2021/22
- re-submission of the Waste Management Plan is intended to communicate
specific waste management details that are not available until after
remediation contract award (e.g. camp wastewater management details, offsite waste disposal facilities, incinerator details). The revised Waste
Management Plan will be prepared by the Remediation Contractor.

- issuance of this
A minimum of 90 days prior to the licence
commencement of construction - timing of
activities
remediation contract
award

- interim approval required for winter mobilization activities in 2021/22
- resubmission of the Sediment and Erosion Control Plan is intended to
communicate specific SEC details that are not available until after remediation
contract award (e.g. list of SEC supplies on site, air monitoring action levels and
response). The revised SEC Plan will be prepared by the Remediation
Contractor.

- describes sediment and erosion control (SEC) methodologies, details and rationale of
SEC and where data will be reported, description of maintenance/contingency activities
that will be undertaken if monitoring results show erosion management systems are not
meeting criteria (incl. risks, thresholds/action levels, response)
- includes details on dust management and monitoring during construction activities

Interim Approval with Licence
Issuance

Submitted with WL Application

Wildlife and Wildlife
Habitat Management
and Monitoring Plan

- outlines mitigations that will be implemented to reduce Project impacts on wildlife and
wildlife habitat, the monitoring proposed to understand the impacts of the Project on
wildlife, the verification methods that will be used to show the efficacy of the mitigation
and inform adaptive management, and the procedures that will be employed to meet all
applicable legislation and guidelines

Interim Approval with Licence
Issuance

Submitted with WL Application

Interim Approval with Licence
Issuance

Submitted with WL Application

N/A

Submitted with WL Application

Prior to commencement of
quarrying activities

A minimum of 90 days prior to the
commencement of quarrying
activities

-

Prior to the
commencement of winter road
mobilization activities

A minimum of 90 days prior to
the
commencement of winter road
mobilization activities

N/A

N/A

A minimum of 45 days prior to the
commencement of construction of
CDF

N/A

Prior to the
commencement of winter road
mobilization activities

A minimum of 90 days prior to
the
commencement of winter road
mobilization activities

N/A

- developed for the Project in accordance with the Guidelines for Spill Contingency
Planning (CIRNAC 2007)
- provides details on the procedures for preventing or mitigating the impacts of spills of
hazardous materials and potential contaminants
- includes details on fuel management and fuel handling procedures

Emergency
Management and Fire
Protection Plan

- documents emergency measures and lines of communication, outlines actions that
promote fire prevention and plans for the safety of field personnel in the event of a fire

Quarry Management
Plan

- describes borrow source locations and storage locations for explosives, explosives
management (incl. description of process and facilities used to transport, store and
implement the use of explosives), description of maintenance or contingency activities
that will be undertaken if monitoring results show borrow and explosives management
activities are not meeting criteria (risks, thresholds/action levels, response)
- provides details on geochemical characterization and management including
geochemical criteria

Confined Disposal
Facility (CDF) Design
Plan

- provides a detailed design description, activity-specific monitoring and mitigation details
for post-construction phase, description of contingency activities if not meeting closure
criteria, description incl. frequency of monitoring of engineered structure

Confined Disposal
Facility (CDF)
Construction Plan

- provides contacts responsible for overseeing construction activities
- provides a detailed design description including timing/sequencing/schedule of
construction, operational constraints, activity-specific monitoring and mitigation details
for the construction period, contractor's quality control plan

Sun Main Waste Rock
Cover Design Plan

- provides a detailed design description, activity-specific monitoring and mitigation details
for post-construction phase, description of contingency activities if not meeting closure
criteria, description incl. frequency of monitoring of engineered structure

- a summary of engagement activities and updates to the Engagement Log will
be included in the Annual Water Licence Report

- issuance of this
A minimum of 90 days prior to the licence
commencement of construction - timing of
activities
remediation contract
award

Sediment and Erosion
Control Plan

Spill Contingency Plan

Comments

- interim approval required for winter mobilization activities in 2021/22
- resubmission of the Wildlife and Wildlife Habitat Management and
Monitoring Plan is intended to address comments made during the public
review period and review by the Wek'èezhìi Renewable Resources Board
(WRRB).
- interim approval required for winter mobilization activities in 2021/22
- issuance of this
- resubmission of the Spill Contingency Plan is intended to communicate
A minimum of 90 days prior to the licence
specific spill management details that are not available until after remediation
commencement of construction - timing of
contract award (e.g. contractor spill response personnel, spill response
activities
construction contract
supplies, fuel volumes). The revised Spill Contingency Plan will be prepared by
award
the Remediation Contractor
- the Emergency Management and Fire Protection Plan was provided to the
WLWB with the Water Licence Application for information purposes. Approval
of this plan is not requested and resubmission of this plan to the WLWB is not
anticipated.
- future revisions to the Emergency Management and Fire Protection Plan will
N/A
N/A
communicate specific emergency management details that are not available
until after remediation contract award (e.g. contractor emergency response
personnel and their contact information). Revisions to the Emergency
Management and Fire Protection Plan will be prepared by the Remediation
Contractor
A minimum of 90 days following
issuance of this licence

- issuance of this
licence

- finalization of
geochemical criteria
- issuance of this
licence
- timing of
construction contract
award
- finalization of
Issued for Tender
Specifications and
Drawings
- issuance of this
licence
- timing of
construction contract
award
- contractor
inspection/verificatio
n of existing
conditions
- WLWB approval of
CDF Design Plan
- finalization of
Issued for Tender
Specifications and
Drawings

- Geochemical characterization and development of geochemical criteria is
currently in progress and is not anticipated to be finalized until after licence
issuance.
- The Quarry Management Plan will include details that are not available until
after remediation contract award (e.g. explosives storage locations and
explosives management details). The Quarry Management Plan will be
prepared by the Remediation Contractor
- Approval of the CDF Design Plan is required prior to winter mobilization
activities in 2021/22

- the CDF Construction Plan will be provided to the WLWB for information
purposes. Approval of this plan is not requested and resubmission of this plan
to the WLWB is not anticipated.
- the CDF Construction Plan will be prepared by the Remediation Contractor

- WLWB approval is required prior to winter mobilization activities in 2021/22

IR16 - Plans for Submission to the Board
Description

Details

Existing Tailings
Containment Areas AsBuilt Drawings
Existing
Decommissioned
Waste Dump As-Built
Drawings

- the Sun Rose Waste Rock Cover Construction Plan will be provided to the
WLWB for information purposes. Approval of this plan is not requested.
- the Sun Rose Waste Rock Cover Construction Plan will be prepared by the
Remediation Contractor

Comments

N/A

Prior to the
commencement of winter road
mobilization activities

A minimum of 90 days prior to
the
commencement of winter road
mobilization activities

N/A

- issuance of this
licence
- timing of
construction contract
award

- design of the Mill Lake Water Treatment Facility will be completed by the
Remediation Contractor and therefore, the Mill Lake Water Treatment Facility
Design, Operation, Maintenance and Surveillance Plan will include details that
are not available until after remediation contract award

- as-built drawings for the existing TCA caps constructed during the original remediation
of the Rayrock Mine site.

N/A

A minimum of 90 days following
issuance of this licence

N/A

- issuance of this
Licence

- existing as-built drawings will be provided to the WLWB for information
purposes.

- as-built drawings for the existing decommissioned waste dump constructed during the
original remediation of the Rayrock Mine site.

N/A

A minimum of 90 days following
issuance of this licence

N/A

- issuance of this
Licence

- existing as-built drawings will be provided to the WLWB for information
purposes.

- provides a detailed design description, location of Mill Lake Water Treatment Facility
and associated discharge, description of water treatment process, water treatment waste
production, water treatment facility commissioning/operation/
maintenance/decommissioning details, description of the operational monitoring
program, description of maintenance or contingency activities if monitoring results are
not meeting criteria (risks, thresholds/action levels, response)

- issuance of this
licence
- timing of
construction contract
award
- contractor
inspection/verificatio
n of existing
conditions
- completion of
remediation
- issuance of this
licence
- timing of
construction contract
award
- contractor
inspection/verificatio
n of existing
conditions
- completion of
remediation
- issuance of this
licence
- collection of
additional baseline
aquatics data

N/A

A minimum of 45 days prior to
the
commencement mine vent cover
construction

N/A

N/A

With the Remediation
Completion Report

N/A

- design drawings for the cover to be constructed over the Sun Main Mine Shaft

N/A

A minimum of 45 days prior to
the
commencement mine shaft cover
construction

N/A

- as-built drawings for the cover constructed over the Sun Main Mine Shaft

N/A

With the Remediation
Completion Report

N/A

Prior to the
commencement of construction
activities

A minimum of 90 days following
issuance of this licence

N/A

TBD

With the Annual Water Licence
Report

With the Annual Water Licence
Report

TBD

Three years after implementation
of the AEMP Design Plan

N/A

- commencement of
construction activities

TBD

As identified in the AEMP Design
Plan

N/A

N/A

Aquatic Effects
Monitoring Program
Design Plan (AEMP)

- describes a monitoring program developed for the Project in accordance with this
Licence and the MVLWB/GNWT Guidelines for Aquatic Effects Monitoring Programs.

AEMP Annual Report

- presents the results and analysis of AEMP monitoring data collected in the preceding
calendar year.

AEMP Response Plan

Factors Affecting
Timing of
Submission/ReSubmission

A minimum of 45 days prior to the
commencement of construction of
Sun Rose Waste Rock Cover

Rayrock Mine Vent
Design Drawings
Rayrock Mine Vent As- as-built drawings for the new covers constructed on top of the existing concrete seals
Built Drawings

AEMP Re-Evaluation
Report

Proposed Timeline for ReSubmission

N/A

- design drawings for the new covers to be constructed on top of the existing concrete
seals

Sun Main Mine Shaft
Design Drawings
Sun Main Mine Shaft
As-Built Drawings

Proposed Timeline for Original
Submission

- issuance of this
licence
- timing of
construction contract
award
- contractor
inspection/verificatio
n of existing
conditions
- WLWB approval of
Sun Rose Waste Rock
Cover Design Plan

- provides contacts responsible for overseeing construction activities
Sun Main Waste Rock - provides a detailed design description including timing/sequencing/schedule of
Cover Construction Plan construction, operational constraints, activity-specific monitoring and mitigation details
for the construction period, contractor's quality control plan

Mill Lake Water
Treatment Facility
Design, Operation,
Maintenance and
Surveillance Plan

WLWB Approval Required

- provides the information necessary to check whether the Project-level environmental
effects area and will remain within an acceptable range
- evaluates the effectiveness of the AEMP and provides supporting evidence for
recommending revisions to the AEMP Design Plan if necessary
- describes the proposed response to an exceedance of any high Action Level as described
in the AEMP Design Plan

- Design Drawings will be provided to the WLWB for information purposes.
- Mine vent cover design will be completed by the Remediation Contractor and
therefore, the design drawings will not be available until after remediation
contract award and verification of existing conditions

- As-built drawings will be provided to the WLWB for information purposes with
the Remediation Completion Report.

- Design Drawings will be provided to the WLWB for information purposes.
- Mine shaft cover design will be completed by the Remediation Contractor and
therefore, the design drawing will not be available until after remediation
contract award and verification of existing conditions

- As-built drawings will be provided to the WLWB for information purposes with
the Remediation Completion Report.
- the AEMP Design Plan provided to the WLWB during the water licencing
process for information purposes
- The submission of the AEMP Design Plan to the WLWB will consider the
baseline aquatics data to be collected in summer 2021

- commencement of
construction activities - the AEMP Annual Report will be provided to the board with the Annual Water
- WLWB approval of Licence Report
the AEMP Design Plan

IR16 - Plans for Submission to the Board
Description

Annual Water Licence
Report

Remediation
Completion Report

Details
- provides an update on project components and activities
- includes an update on RAP progress, updated project schedule, monthly/annual
freshwater use, summary of management and monitoring plan results, summary of
activities conducted in accordance with the Spill Contingency Plan, Engagement Plan, and
SNP
- includes the Annual AEMP Report
- includes the Geotechnical Inspection Reports, if inspections were completed in the
previous year
- provides details, including figures and photos, of the final
reclamation work, an explanation of any work that deviated from the approved Design
Plan and/or Remedial Action Plan, an inventory of the infrastructure removed and that
remaining, As-Built Reports for Engineered Structures, and descriptions of any monitoring
that is still required.

WLWB Approval Required

Proposed Timeline for Original
Submission

Proposed Timeline for ReSubmission

Factors Affecting
Timing of
Submission/ReSubmission

TBD

One year following start of
construction activities

Annually, prior to May 31 each
year

N/A

TBD

Within one year of completion of
remediation

N/A

Comments

- the first Annual Water Licence Report is anticipated in May 2023

- completion of
remediation

- timing of
geotechnical
inspections

- the Geotechnical Inspection Report(s) will be provided to the WLWB with the
Annual Water Licence Report for information purposes. These reports will be
analysed in the Performance Assessment Report as described in the PostRemediation Monitoring and Maintenance Plan.

Geotechnical
Inspection Report

- documents the findings of the geotechnical inspections of Engineered Structures
identified in the Post-Remediation Monitoring and Maintenance Plan

N/A

With the Annual Water Licence
Report

With the Annual Water Licence
Report

Post-Remediation
Monitoring and
Maintenance Plan

- describes the plan for post-remediation monitoring including aquatics effects
monitoring (as described in the AEMP Design Plan) and geotechnical monitoring of
Engineered Structures.

TBD

Within 90 days of completion of
remediation

N/A

- completion of
remediation

SNP Report

- documents the monitoring results from the SNP during remediation activities

TBD

Within 60 days following the first
month being reported

Monthly during open water,
within 60 days following the
month being reported

- timing of open
water season

- completion of
remediation
- timing of the
- the proposed scope and schedule associated with the Performance
monitoring identified
Assessment Report will be communicated to the WLWB via the Postin the PostRemediation Monitoring and Maintenance Plan
Remediation
Monitoring and
Maintenance Plan

Performance
Assessment Report

- provides an analysis of site conditions compared to project closure objectives/criteria
- reports on the monitoring described in the Post-Remediation Monitoring and
Maintenance Plan

Camp Plan

- outlines how the remediation contractor will meet the WL/LUP requirements associated
with operation of temporary camp facilitates
- includes details on camp location, camp operation, freshwater intake location, fuel
volumes and storage areas, communication infrastructure, equipment list, and details on
final demobilization of all camp and related infrastructure

TBD

As identified in the PostRemediation Monitoring and
Maintenance Plan

As identified in the PostRemediation Monitoring and
Maintenance Plan

Prior to commencement of
construction activities

A minimum of 90 days prior to the
commencement of construction
activities

N/A

- the first SNP monitoring event is anticipated in May 2022
- monthly SNP reporting will cease when remediation is complete. Postremediation monitoring will be described in the Post-Remediation Monitoring
and Maintenance Plan

- issuance of this
licence
- the Camp Plan includes details that are not available until after remediation
- timing of
contract award. The Camp Plan will be prepared by the Remediation Contractor
construction contract
award

