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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
Responses to Comments - Interventions

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, which were provided in the Information
Request (IR) dated January 29, 2021 (IRs #1 to 16), the February 9th, 2021 Information Request
with IR #17 and the February 16th, 2021 Information Request (IRs #18 to 21). Responses to these
IRs and subsequent comments have been provided and form the basis of the information used to
inform the Water Licencing process.
Technical Intervention Reports for the Rayrock Remediation Project were received from the
Government of the Northwest Territories (GNWT) and the Tłı̨ chǫ Government. Reviewers
provided the following comments and recommendations within their respective reports. CIRNAC
is pleased to provide the following responses and additional information for each Intervention.
Each Technical Intervention Report has been divided into response items, with each response item
for each Intervener provided an item number.
Narratives explaining comments and
recommendations have been included prior to the recommendations (for the GNWT Intervention)
to permit clarity in the concern being described by the Intervener.
This format has been used to facilitate future discussion of the Intervention report contents and
specific responses.

Government of the Northwest Territories
2.0 Confined Disposal Facility Location
The GNWT is concerned that the precise location for the Confined Disposal Facility (CDF) within
the Mill Lake Drainage Basin is still under review and consideration and no progress in refining
the location has been made throughout this process. CIRNAC-CARD indicated in response to IR
#21 that there are “conditions under the sediment of Mill Lake that cannot be reasonably assessed.”
With no plan provided for how conditions can eventually be assessed, it is not clear if or when there
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will be sufficient information for the CDF to be safely designed within the Mill Lake Drainage
Basin.
Prior to issuing IR #21 to CIRNAC-CARD, the Board issued IR #17 “To confirm whether the
applicant is considering a different location for the Confined Disposal Facility (CDF) from that
which was initially proposed in its Applications.” CIRNAC-CARD responded that “the precise
location of the CDF within the Mill Lake Drainage Basin is still under review and consideration,
and there is a strong possibility that the final configuration will differ from the design location to
allow the best fit into the natural variations in the bedrock.” CIRNAC-CARD also noted that
“Details on the planned location will be provided in the CDF Design Plan which will be submitted
to the WLWB in accordance with the timelines communicated in response to IR #16 and that the
scale and location of the blasting would be described in the CDF Design Plan and Quarry
Management Plan.”
In response to IR #21, CIRNAC-CARD stated that “The reason a precise location has not been
provided is that, despite several years of attempts at defining conditions under the sediment of Mill
Lake, there are conditions that cannot be reasonably assessed (e.g. sub-sediment clay thickness and
condition, bedrock profile, etc.) and some flexibility is required in the design to allow modification
based on actual site conditions.”
In summary, despite two IRs on this topic, the lack of defined conditions under the sediment of
Mill Lake, and the subsequent challenges in defining the location of the CDF are concerning to the
GNWT. The design and construction of the CDF is one of the major elements of the proposed
remediation work for the Rayrock site. GNWT notes that the inability to determine the exact
location and configuration of the CDF is a major uncertainty in this Water Licence application.
The GNWT notes that it is not clear if alternatives to the CDF are currently being considered, or if
the lack of known location for the CDF is expected to cause delays in construction. Once Mill Lake
is drained, and the water treated and discharged to Sherman Lake, the contaminated sediments at
the bottom of Mill Lake will be exposed. Any delays in construction of the CDF will prolong the
exposure of these sediments, potentially creating additional challenges for the project.
GNWT notes that CIRNAC-CARD should provide additional information on proposed next steps
for further determining the location of the CDF, as well as any other contingency options that are
being investigated in the event that an appropriate location for the CDF cannot be found. This
information should be provided as soon as possible as it is a major element of the Rayrock
Remediation Project around which many remediation elements are designed.
It is not possible for the GNWT to fully assess the level of risk of this project without confidence
that the CDF can be appropriately designed and constructed within the Mill Lake Drainage Basin.
GNWT notes that it is not clear how a preliminary screening determination can be made without a
location for this facility as the CDF could and potentially should be considered a disposal of waste
as defined under the Waters Act.
1)

Recommendation: GNWT recommends that the Board include a condition in the
Water Licence requiring that CIRNAC-CARD provide a schedule of, and additional
information on, the proposed plan for further determining the location of the CDF
within 30 days of licence issuance.
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CIRNAC response
The location of the CDF has been defined and was presented during the Technical Session on slides
9 and 10 of the Rayrock - Technical Session - CRP-RAP Presentation - Jan25_21. The precise
location and configuration of the CDF were still under active development and were considering
the technical issues described in previous Information Requests; however, these technical issues
were regarding the precise location within the general area indicated on slides 9 and 10. This precise
location has now been defined and drafted, will be presented at the Public Hearing and will be
provided to the WLWB in the CDF Design Plan. Alternatives to this CDF location are not being
considered. Figure 1 shows the location of the CDF.
2)

Recommendation: GNWT recommends that CIRNAC-CARD identify mitigations
and control measures that will be implemented in the event of delays with CDF
construction following the dewatering and treatment of Mill Lake water. These could
be provided in the Sediment and Erosion Control Plan (SECP).

CIRNAC response
The design and location of the CDF has been drafted and will be provided to the WLWB in the
CDF Design Plan and to the Contractor in the construction specifications and drawings. The design
and location of the CDF specifically considered potential dewatering and sediment issues and the
CDF was located in its design location in consideration of several factors including constructability
and long-term stability.
The CDF Construction Plan will be provided to the WLWB prior to the commencement of
construction of the CDF and will describe operational constraints as well as activity-specific
monitoring and mitigation details for the construction period.
3)

Recommendation: GNWT recommends that the construction of the CDF not be
approved until such time as the Board approves an appropriate location, design and
configuration for the facility. The water licence should include a condition that
requires the licensee to provide a final location, design and configuration of the CDF
which includes an assessment of alternative locations and options for Board review
and approval.

CIRNAC response
The location, design and configuration for the CDF will be presented at the Public Hearing and
will be provided to the WLWB in the CDF Design Plan. Alternatives to this CDF location are not
being considered.
3.0 Effluent Quality Criteria
This section outlines GNWT recommendations on Mill Lake treatment discharge, and treated
sewage discharge.
In CIRNAC-CARD’s initial application, Effluent Quality Criteria (EQC) were proposed to be in
line with Canadian Council for Ministers of the Environment (CCME) protection for aquatic life
(PAL). Following discussions at the Technical Session regarding discrepancies between the initial
proposed set of EQC, and CIRNAC-CARD’s responses to reviewer comments, IR #12 was issued
to CIRNAC-CARD to present all proposed EQC and the SNP stations where they would apply. As
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a result, the intervention is the first opportunity that reviewers have had to comment on the EQC
proposed in response to IR #12.
3.1 Mill Lake Water Treatment Discharge
3.1.1 Screening for Constituents of Potential Concern
In their response to IR #12, CIRNAC-CARD presented a revised set of EQC from the initial
application. CIRNAC-CARD indicated that the listed parameters with EQC reflect the Constituents
of Potential Concern (COPC) from the Human Health and Ecological Risk Assessment (HHERA)
for Rayrock. The COPCs identified for the risk assessment for the aquatic environment were
copper, fluoride, iron, lithium, and uranium. CIRNAC-CARD also included zinc, total ammonia,
nitrate and nitrite as recommended by GNWT in review comments, and further discussed by parties
at the technical session.
GNWT notes that the list of proposed EQC in response to IR #12 does not include EQC for total
suspended solids (TSS) or total petroleum hydrocarbons (TPH).
In relation to TSS, CIRNAC-CARD stated in their response to IR #12 that “water will be filtered
to maximize TSS removal as part of the Mill Lake Water Treatment process.” CIRNAC-CARD
also stated that “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.” GNWT notes that if
TSS concentrations will have to be low to achieve compliance for metals, it is not clear why an
EQC for TSS would not be appropriate and achievable.
Given that there will be heavy equipment operating on site conducting remediation activities, and
there will be potential for hydrocarbon spills, EQC for TPH should also be included for discharge
to Sherman Lake.
With the addition of EQC for TSS and TPH, GNWT supports the proposed list of parameters to
have EQC for discharge to Sherman Lake.
4)

Recommendation: GNWT recommends that EQC for TSS and TPH be added to the
list of EQC proposed in response to IR #12. GNWT recommends a maximum average
concentration (MAC) of 15 mg/L and maximum grab concentration (MGC) of 25
mg/L for TSS, and a MAC of 5 mg/L for TPH.

CIRNAC response
While CIRNAC-CARD continues to note that a TSS standard is not necessary, given that meeting
EQCs for Contaminants of Concern (CoC) will require low TSS in discharge, we will be measuring
TSS on a regular basis and can apply the suggested EQC.
CIRNAC-CARD does not agree with inclusion of an EQC for TPH. TPH has not been identified
as a CoC at Rayrock. The ENR statement “Given that there will be heavy equipment operating on
site conducting remediation activities, and there will be potential for hydrocarbon spills, EQC for
TPH should also be included for discharge to Sherman Lake” assumes that the Contractor will not
abide by the Spill Contingency Plan and will allow uncontrolled releases to the environment.
CIRNAC-CARD does not agree that uncontrolled TPH releases are inevitable and will ensure that
measures are in place to prevent accidental release of TPH. The Spill Contingency Plan describes
the measures required to protect the site from accidental release of petroleum products and is the
appropriate location for addressing petroleum use on the site.
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3.1.2 Maximum Average Concentrations
GNWT notes that the revised set of EQC proposed in response to IR #12 are for MGC, and that
CIRNAC-CARD has not proposed MAC values. GNWT is concerned with the absence of proposed
MAC EQC. Maximum grab concentrations are developed such that they are allowable for a short
period of time, and are not designed for constant discharge to the receiving environment. This is
why the MGC is typically double the MAC. GNWT notes that the proposed EQC values should be
set as MAC, while the MGC values should be double the proposed MAC values.
5)

Recommendation: GNWT recommends that the proposed EQC values be included in
the Water Licence as MAC.

CIRNAC response
The use of Maximum Grab Criteria in lieu of a combination of Maximum Grab and Maximum
Average Criteria was based on commitments made by CIRNAC-CARD to the Tłı̨ chǫ Government
and Elders. CIRNAC-CARD discussed the use of MACs with the TG, and they agreed that they
would prefer we maintain the proposed criteria as Maximum Grab. Clearly, with Maximum Grab
Criteria set at the proposed concentrations, Maximum Average Criteria are not needed.
6)

Recommendation: GNWT recommends that the Water Licence also include MGC
EQC that are double the MAC values.

CIRNAC response
The use of Maximum Grab Criteria in lieu of a combination of Maximum Grab and Maximum
Average Criteria was based on commitments made by CIRNAC-CARD to the Tłı̨ chǫ Government
and Elders. CIRNAC-CARD discussed the use of MACs with the TG, and they agreed that they
would prefer we maintain the proposed criteria as Maximum Grab. Clearly, with Maximum Grab
Criteria set at the proposed concentrations, Maximum Average Criteria are not needed.
3.1.3 Zinc EQC
CIRNAC-CARD’s response to IR#14 includes a table of water quality data for zinc in Sherman
Lake with a footnote that states “The majority of results are below method detection limit”. GNWT
notes that based on this statement, the median value would be a better statistical representation of
the water quality of Sherman Lake than an average based on a majority of results below detection.
Further, given the majority of zinc concentrations in Sherman Lake are below detection (third table
in IR response #14), a more conservative EQC for zinc would be the minimum calculated guideline
for Sherman Lake of 15 µg/L (second table in IR response #14).
7)

Recommendation: GNWT recommends that the zinc MAC EQC be set at 15 µg/L
rather than the proposed 23 µg/L, and that MGC be set at 30 µg/L.

CIRNAC response
As noted in the third table in IR#14, the maximum zinc concentration of Mill Lake, the source
water for these EQCs, was 4.5 µg/L, so an EQC of 15 µg/L should be achievable. The proposed
EQC for zinc (23 µg/L) was based on the pH, Hardness and Dissolved Organic Carbon (DOC) in
the receiving waterbody (Sherman Lake), as the risk associated with the dissolved zinc
concentration is dependent on these variables. The second table in IR#14 notes that, based on the
variability of pH, hardness and DOC in Sherman Lake, a dissolved zinc concentration as low as 15
µg/L and as high as 35 µg/L would be calculated as a guideline. It should be noted that CIRNAC-
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CARD proposes the use of Total zinc concentrations, which (by definition) are equal to or higher
than the dissolved zinc concentrations, in the comparison to EQCs so that only Total metal analysis
of metals suites will be required for water analysis. Use of total metals for the EQCs is highly
conservative use of total metals and the minimum potential guideline concentration for the
receiving environment is unnecessary. As we have agreed to use only Maximum Grab Criteria,
CIRNAC-CARD suggests the proposed 23 µg/L EQC for zinc is appropriate.
3.2 Treated Sewage Discharge to a Sump
GNWT supports the list of parameters with EQC included for treated sewage, with some
modifications recommended for the EQC values.
CIRNAC-CARD’s EQC for camp wastewater were consistent between the initial application and
the response to IR #12. GNWT notes that the EQC for TSS (100 mg/L) is notably higher than is
typically approved in Water Licences (15 mg/L MAC and 25 mg/L MGC). CIRNAC-CARD has
not provided rationale for a TSS EQC of 100 mg/L, and therefore GNWT recommends that the
maximum average and maximum grab concentrations be set at 15 mg/L and 25 mg/L respectively.
GNWT notes that recent Water Licences have assigned EQC for TPH rather than mineral oil &
grease. GNWT supports the value proposed for the hydrocarbon EQC, but recommends it be for
TPH as is standard in recent Water Licences, rather than mineral oil & grease.
GNWT notes that the current proposed EQC for fecal coliforms is 10,000 CFU/dL. GNWT
recommends that for clarity, and consistency with other licences, this EQC be presented as 10
CFU/100ml.
8)

Recommendation: GNWT recommends that the TSS limits for sewage be revised to
15 mg/L MAC and 25 mg/L MGC.

CIRNAC response
The proposed EQC for TSS of 100 mg/L is consistent with EQCs for Sewage disposal in current
Water Licences issues for other CIRNAC-CARD projects, such as Tundra (page 17 of 49),
Bullmoose-Ruth (page 14 of 37) and Gordon Lake (page 12 of 31). The proposed 100 mg/L is
equally appropriate for this Water Licence. As noted in previous information responses on the
camp water discharge, this discharge will be to a sump and will never be directly discharged to
surface water bodies.
9)

Recommendation: GNWT recommends that the EQC for mineral oil and grease be
replaced with a TPH EQC of 5 mg/L MGC.

CIRNAC response
The proposed EQC for Mineral Oil and Grease should only be for Oil and Grease, to be equivalent
to the EQCs in the Licences noted above. Oil and Grease analysis captures petroleum-based
hydrocarbons and non-petroleum products (such as animal fats). TPH analysis would not capture
the non-petroleum products that could be present in camp wastewater and is therefore not the
preferred analysis.
10)

Recommendation: GNWT recommends that for clarity, and consistency with other
licences, fecal coliforms EQC be presented as 10 CFU/100ml.
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CIRNAC response
The criteria of 10,000 CFU/dL was applied as the sewage criteria in the above-noted Licences. 1dL
= 100 mL, so a change of 10,000 CFU/dL to 10 CFU/100mL represents a 1000 fold decrease in the
criteria. CIRNAC-CARD expects the value to remain as 10,000, as is applied at other CIRNACCARD sites for sewage. The use of either 10,000 CFU/dL or 10,000 CFU/100mL is acceptable.
4.0 Water Quality Monitoring
4.1 Surveillance Network Program Sampling Frequency
GNWT maintains their previous recommendation that monitoring at Surveillance Network
Program (SNP) stations SNP 1663-1 to SNP 1663-6 and SNP 1663-8 be completed every two
weeks during open water.
In review comments on the initial application, GNWT recommended increased sampling frequency
for these stations to every two weeks in order to better monitor any potential changes to the
receiving environment during remediation activities. This was further discussed at the Technical
Session where GNWT reiterated their recommendations.
In response to IR #13, CIRNAC-CARD provided an update to the proposed SNP. GNWT notes
that the sampling frequencies for SNP stations SNP 1663-1 to SNP 1663-6 and SNP 1663-8 have
not been updated from the original proposed frequency of monthly during open water.
GNWT notes that CIRNAC-CARD proposes the following 2 additional SNP stations in their
response to IR #13:
• SNP 1663-10 Sherman Lake K: 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. The proposed sampling frequency is monthly during open water.
• SNP 1663-11 Camp Wastewater: Compliance point for camp wastewater (all wastewater
from camp operations including greywater and toilet wastes). discharge. The proposed
sampling frequency is weekly.
GNWT supports the addition of the two above-noted SNP stations, and recommends that sampling
occur every two weeks at SNP 1663-10 as recommended above for SNP 1663-1 to SNP 1663-6
and SNP 1663-8. GNWT notes that CIRNAC-CARD could seek to reduce this monitoring
frequency at a later date, with sufficient rationale.
GNWT supports the proposed weekly sampling frequency for Camp Wastewater if discharge were
to continue beyond a week.
GNWT also supports the revised sampling frequency for SNP 1663-9 New Control Lake A to
monthly during open water for background water quality for regional trends.
11)

Recommendation: GNWT recommends that the sampling frequency for SNP stations
1663-1 through to 1663-6, 1663-8 and 1663-10 occur once every two weeks during
open water.
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CIRNAC response
The EQCs for Mill Lake Water Discharge are very conservative. The discharge of this water is not
expected to have a measurable effect on the water quality of Sherman Lake. There will no on-land
work close to Sherman Lake and, where work will occur close to waterbodies (such as Alpha Lake),
there will be an extensive erosion and sediment control sampling program. It is CIRNAC-CARD’s
position that the standard monthly open-water sampling for SNP is sufficiently frequent. While
“more” sampling is always better for statistical purposes, there are inherent health and safety
concerns associated with on-water sampling. The health and safety risk and additional cost do not
warrant the slight decrease in statistical uncertainty.
4.2 Surface Water Runoff Control and Monitoring
GNWT is concerned that precipitation and runoff events during remediation activities may lead to
contaminated water entering the receiving environment. Any direct or indirect discharges to the
receiving environment must meet the appropriate EQC.
CIRNAC-CARD’s initial application states that “A drainage swale will be constructed into the
bedrock and/or the residual clay lake bottom to provide surface drainage from the base of the former
Mill Lake basin into Mill Creek.” It also states that “The proposed remediation design is intended
to minimize the ponding and accumulation of surface water in the Mill Lake basin by promoting
continuous overland flow and drainage to the Mill Creek inlet and down-gradient to Sherman
Lake.” GNWT notes that these statements seem to imply that surface runoff will be directed to Mill
Creek and Sherman Lake without any capture or treatment.
Discussion at the technical session about seepage and surface water runoff led to IR #5 for
CIRNAC-CARD to “A) describe the feasibility of monitoring seepage and/or runoff” on site and
“B) describe the management options for this seepage/runoff, if effects were identified in the
receiving environment (i.e., at proposed SNP stations for monitor for potential effects of
runoff/seepage).”
In response to IR #5, CIRNAC-CARD states that “no seepage has historically been identified
through the course of several site visits/inspections since the early 2000s.” It was also noted that
“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.” GNWT notes that at
minimum, the SNP program should include monitoring at the Mill Lake outflow to ensure that the
natural peat soils are attenuating metals concentrations as expected, and that runoff water entering
Sherman Lake meets EQC.
CIRNAC-CARD also states in response to IR #5 that the ability to monitor surface water runoff is
complicated and that collection of runoff water would require someone to be at site during a
precipitation event. GNWT notes that in order to prevent runoff from directly entering the receiving
environment, CIRNAC-CARD should capture and/or direct runoff water to the Mill Lake or CDF
area for collection and treatment prior to discharge to Sherman Lake.
GNWT notes that CIRNAC-CARD’s response to IR #5 did not address part B of the IR.
Management actions for seepage/runoff in the event of detected changes in the environment should
be described in a surface water management plan submitted for review post-issuance of the Water
Licence.
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12)

Recommendation: GNWT recommends that CIRNAC-CARD capture and/or direct
surface runoff to the Mill Lake or CDF area for collection and treatment prior to
discharge to Sherman Lake.

CIRNAC response
All work associated with Mill Lake sediments will occur within the constructed or natural drainage
basin of Mill Lake. Water levels will be controlled during sediment removal so that water cannot
flow into Mill Creek. Within the over 35 years of assessment reports available to CIRNAC-CARD,
there has been no noted observation of seepage or drainage from Mill Lake in any location other
than Mill Creek. Therefore, during remediation, all water and sediment will be contained within
the Mill Lake drainage basin until the water is treated to discharge criteria (with discharge to
Sherman Lake) and the sediment is fully encapsulated within the CDF. All precipitation falling
within the Mill Lake drainage basin will report to Mill Lake; estimates of these volumes have been
accounted for in the calculation of the volume of water to be treated (See section 5.3.1.8 of the
Remedial Action Plan).
After all impacted sediments have been contained within the CDF, the Mill Lake drainage basin
needs to be modified to prevent the lake from re-forming. The current outlet to Mill Creek will be
modified to promote continued drainage. The noted drainage swales will be constructed at that
time to direct precipitation captured by the Mill Lake drainage basin to the new outlet.
Sedimentation will be an issue during this phase and until vegetation can be established in the
dewatered basin, so sediment controls will remain until vegetation is established. With the
exception of the potential for TSS, water passing over the rock and clay, left following remediation,
will not be impacted and will not require treatment.
In summary, Mill Lake remediation will occur in a basin where all surface runoff will report to the
Lake undergoing remediation; therefore, all water will be captured and treated as a part of the
described remedial process. Once remediation is complete, then the Lakebed will be reclaimed and
reshaped to promote drainage and prevent the Lake from re-forming.
13)

Recommendation: GNWT recommends that if capture of surface runoff is not
possible, the SNP program include a monitoring location at the Mill Lake outflow to
monitor runoff entering Sherman Lake and ensure it meets EQC.

CIRNAC response
As noted above, capture and treatment of surface water from the Mill Lake drainage basin is part
of the remedial process. Management options were not specifically provided in IR#5 since these
options were originally described in the various plans and reports already submitted to the Board.
The Mill Lake outflow (Mill Creek) will not be receiving water from Mill Lake until the sediment
is fully encapsulated within the CDF. SNP stations at the Mill Lake outflow and/or at Sherman
Lake at the outlet of Mill Creek are not necessary.
14)

Recommendation: GNWT recommends that CIRNAC-CARD submit a Surface
Water Management Plan post-issuance of the Water Licence.
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CIRNAC response
Details respecting the management of surface water will be adequately addressed in the currently
proposed Design Plans, Construction Plans and management plans (including the AEMP and
SECP). Adding a Surface Water Management Plan would be superfluous.
4.3 Aquatic Effects Monitoring Program Required
GNWT notes that an Aquatic Effects Monitoring Program (AEMP) was not provided with the
Water Licence Application for review. A draft AEMP was later submitted to the Board and
provided to reviewers “For Information” on December 23, 2020. CIRNAC-CARD responded to
several GNWT review comments by strictly referencing draft content of the AEMP, however this
document is not officially part of CIRNAC-CARD’s application, and therefore has not been
reviewed as such.
At the technical session held January 26-28, 2021, GNWT offered to meet with CIRNAC-CARD
to discuss the AEMP and provide input on the draft document in advance of baseline sampling to
be conducted this coming open water season. As of the writing of this intervention, CIRNACCARD has not reached out to request this meeting.
15)

Recommendation: GNWT recommends that the AEMP be submitted to the Board
post-issuance of the Water Licence for review and approval.

CIRNAC response
The AEMP has already been developed so that consistent monitoring can occur through all phases
of the remedial project (i.e. before, during and after remediation). The need for an AEMP is
determined later in the Water Licencing process, so it is not yet confirmed that the WLWB will
require this Plan. The AEMP will be conducted whether the Board deems an AEMP necessary or
not; however, if the AEMP is not deemed necessary, it should not be subjected to a formal review.
Informal comments on the AEMP will be considered by CIRNAC-CARD at any time.
5.0 Geochemical Characterization of Bedrock
In response to GNWT review comments on CIRNAC-CARD’s response to IR #21, CIRNACCARD stated that “Environmental analyses completed on bedrock samples collected to-date has
not identified Potentially Acid Generating (PAG) rock. Additional bedrock sampling and analysis
will occur in 2021 to confirm past findings.” GNWT notes that the planned additional bedrock
sampling should be described in the Quarry Management Plan.
Additionally, CIRNAC-CARD stated that “If identified, PAG rock would be used within the CDF
footprint and capped with a synthetic liner and non-PAG rock.” Details on the management and
disposal of any PAG material should also be described in the Quarry Management Plan.
16)

Recommendation: GNWT recommends that geochemical criteria for defining PAG
material, as well as a bedrock geochemistry monitoring plan be outlined in the
Quarry Management Plan, to be submitted post-issuance of the Water Licence for
review and approval of the Board.
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CIRNAC response
The Quarry Management Plan will be submitted to the WLWB post-issuance of the Water Licence
and prior to commencement of quarrying activities. It will include the geochemical criteria for
defining PAG material.
6.0 Sediment and Erosion Control Plan
6.1 TSS Response Framework
In review comments submitted on the initial application, GNWT commented on action level
exceedances in the SECP. CIRNAC responded that responses will depend on the sedimentation
event. At the Technical Session, GNWT noted that a general response framework should be
developed in advance of an action level exceedance, so that timely, mitigation responses are
possible, rather than reactionary responses once a sedimentation event has occurred, potentially
leading to delays in response. CIRNAC-CARD was agreeable to this suggestion.
17)

Recommendation: GNWT recommends that CIRNAC-CARD develop a general
response framework for action level exceedances as part of the SECP.

CIRNAC response
CIRNAC-CARD will require a general Response Framework to be part of the Contractor Submitted
SECP.
6.2 TSS versus Turbidity Curve
CIRNAC-CARD noted at the Technical Session that they intend to measure TSS with a field meter
that can measure TSS in real time. GNWT supports the use of new technologies and equipment but
is not aware of the TSS field meter and its functionality/calibration/maintenance requirements.
Because of this the GNWT supports CIRNAC-CARD developing a TSS/turbidity curve that can
be used to convert field measured turbidity readings to TSS values as an alternative and backup.
18)

Recommendation: GNWT supports the use of technologies that are available such as
a field meter for TSS measurements, but also recommends that a site-specific
TSS/turbidity curve be developed as a backup method of determining TSS in the
event that the field meter malfunctions or becomes unreliable.

CIRNAC response
The SECP defines triggers for response to sedimentation in site waterbodies. However, CIRNACCARD can only specify the requirements for the measurement of turbidity and TSS, the frequency
of measurements and that the methods be analytically defensible; the exact means by which the
quantification is performed (such as with a TSS versus turbidity curve) is at the discretion of the
Contractor.
6.3 Total Metals Water Quality Sampling during Sedimentation Events
At the Technical Session, GNWT followed up on CIRNAC-CARD’s response to review comment
GNWT-32, and asked if CIRNAC-CARD would be willing to sample for total metals in the event
that a turbidity and/or TSS action level were exceeded, signifying a sedimentation event. GNWT
also suggested that this sampling could be described in the response framework developed for the
SECP. CIRNAC-CARD noted that they would consider this when developing a response
framework for the SECP.
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19)

Recommendation: GNWT recommends that the Board include water quality
sampling for total metals (in EQC). This would be valuable in the event of a turbidity
and/or TSS action level exceedance.

CIRNAC response
EQCs are applicable at points of discharge; Total metals concentrations are already defined in the
EQCs for Mill Lake Discharge and Camp Wastewater. EQCs are not applicable for sedimentation
events as the nature of the sedimentation is not defined. The response framework for sedimentation
events will be described in the SECP.
For the remedial work at Rayrock, sedimentation risk to waterbodies is mostly associated with the
use of borrow to repair the TCA caps. The borrow to be used for these repairs has not been impacted
by the mine and metal concentrations in the material is naturally occurring. The issue monitored
by the SECP is the amount of sediment entering the waterbody; the sediment load poses the primary
risk, not the metals associated with the sediment as would be the case with tailings or contaminated
soil. Even if metal concentrations were increased by the sediment release, the SNP station
monitoring would note the effect and the response defined in the AEMP would apply. Given the
physical parameters measured with the SECP and the water chemistry parameters measured
through the AEMP, it is not clear how total metal analysis of sediment-impacted water would
improve the understanding of the risk to the aquatic environment.
7.0 In-Water Construction
CIRNAC-CARD received both IR #4 and IR #19 from the Board in order to clarify if they are
requesting consideration of in-water construction as part of the scope of its Application. Although
dock expansion in Sherman Lake involves “anchoring the dock to the bottom of the lake with the
piling”, CIRNAC-CARD does not consider dock construction “in-water construction”. GNWT
notes that the Mackenzie Valley Land and Water Board Standard Water Licence Conditions include
the definition of Construction as “any activities undertaken during any phase of the Project to
construct or build any structures, facilities or components of, or associated with, the development
of the Project.”
20)

Recommendation: GNWT recommends that in-water construction for dock
expansion be included in the scope of this project, and considered as part of the
proceedings.

CIRNAC response
CIRNAC-CARD consulted with Fisheries and Oceans Canada (DFO) regarding the floating dock.
According to DFO, the dock is defined as “a project near or in water”; therefore, it is considered
in-water construction.
21)

Recommendation: GNWT recommends that prior to dock expansion, CIRNACCARD include a description of potential impacts of the dock expansion and associated
mitigations for review and approval in the SECP.
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CIRNAC response
As noted above, CIRNAC-CARD recognizes that the dock could be considered in-water
construction; however, the expansion of the dock would have no impact on the aquatic environment
and mitigative measures are not proposed for the installation or removal.
As far as impacts to fish and fish habitat, DFO views the dock project and anchoring project to
have little to no impact to fish and fish habitat. Though it is considered in-water construction, the
impacts are minimal and DFO agrees that additional mitigation measures or sediment and erosion
control measures are not required for the dock.
8.0 Closure Criteria
In response to IR #8, CIRNAC-CARD has made progress in developing measurable closure
criteria, however GNWT believes further refinement is needed for several criteria to ensure they
are clear and measurable. IR #8 was for CIRNAC-CARD “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.”
GNWT outlines the following criteria as examples to support the need for further refinement.
Several proposed closure criteria (criteria 2-1, 2-4, 2-5, 2-6, 2-7 and 2-8) are to “…reduce exposure
of humans and aquatic and terrestrial receptors to contaminants”. The extent to which a reduction
in exposure is acceptable is not clear and therefore not measurable. For example:
• Criterion 2-3 outlines that “Water treatment process wastes are disposed of in a controlled
manner, so they are not, and will not become, a source of environmental contamination.”
It is unclear how CIRNAC-CARD will measure that the waste is not and will not become
a source of environmental contamination.
• Criterion 2-10 identifies quarrying regulations and guidelines. It is not clear which specific
regulations and guidelines this is in reference to and therefore they cannot be evaluated for
acceptability.
• Criterion 2-12 outlines that “Remediated areas are designed and constructed to promote
positive drainage and resist erosion, including targeted revegetation with native species”.
However, a monitoring component is not proposed to identify the presence of erosion.
• Criterion 2-13 outlines that “Remediated areas are not, and will not become, a source of
environmental contamination” and identifies the SNP and AEMP as monitoring
components. GNWT notes this is an example where the SNP and AEMP should be
included as closure criteria.
• Criterion 4-1 is proposed to “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.” It is unclear how an option will be selected if not all of the criteria
listed can be met. For example, it is unclear how an option with low maintenance and low
probability of failure but high cost would be compared to an option with low cost but high
maintenance and high probability of failure.
In addition, several proposed criteria lack a temporal component to identify when a closure criterion
has met the closure objective, as recommended in the Closure Guidelines (MVLWB/AANDC,
2013). For example, criterion 3-1 outlines that “Residual risks are managed on site via long term
monitoring and operation, maintenance and surveillance (OMS) activities until suitable end points
are achieved.” It is unclear what constitutes a suitable end point and the required duration a suitable
endpoint should be stable or decreasing to have successfully met the closure objective.
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GNWT highlights that due to the importance of closure criteria, as outlined in the Guidelines
(MVLWB/AANDC, 2013), the closure criteria as proposed should not be approved. Closure
criteria measure whether the closure objectives have been met, and therefore if the goal of closure
has been achieved.
22)

Recommendation: GNWT recommends that the Board not approve the closure
criteria proposed in Table C1.

CIRNAC response
In response to IR #8, CIRNAC-CARD provided a revised Closure Criteria Table that proposed
revisions to Appendix C Table C1 from the Remedial Action Plan based on input received through
reviewer comments. CIRNAC-CARD believes the revised Closure Criteria Table to be complete,
ready for approval, and in accordance with the Closure Guidelines. However, it is recognized that
specific monitoring details and end points are not presented. Monitoring details and end points are
tied closely with detailed design and are currently under development. CIRNAC-CARD proposes
that it would be most appropriate to submit refined closure criteria to the Board for approval with
the appropriate Design Plan. The Post-Remediation Monitoring and Maintenance Plan, which will
be submitted to the WLWB following completion of remediation activities, will also clearly
communicate the final closure criteria to demonstrate that measurable criteria will be used to
evaluate the success of remediation activities.
23)

Recommendation: GNWT recommends that the Board require closure criteria in
Table C1 be resubmitted for public review and Board approval post-issuance of the
Water Licence.

CIRNAC response
In response to IR #8, CIRNAC-CARD provided a revised Closure Criteria Table that proposed
revisions to Appendix C Table C1 from the Remedial Action Plan based on input received through
reviewer comments. CIRNAC-CARD believes the revised Closure Criteria Table to be complete,
ready for approval, and in accordance with the Closure Guidelines. However, it is recognized that
specific monitoring details and end points are not presented. Monitoring details and end points are
tied closely with detailed design and are currently under development. CIRNAC-CARD proposes
that it would be most appropriate to submit refined closure criteria to the Board for approval with
the appropriate Design Plan. The Post-Remediation Monitoring and Maintenance Plan, which will
be submitted to the WLWB following completion of remediation activities, will also clearly
communicate the final closure criteria to demonstrate that measurable criteria will be used to
evaluate the success of remediation activities.

Tłı̨ chǫ Government
Throughout the full two days of the most recent KEC meeting (February 2021), the Elders spoke
to many principles and gave many examples.
In Table 2 and the rest of this Intervention Report, we present the Tłı̨ chǫ Government’s views and
recommendations based on the principles and guidance from the Elders.
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1)

Comment: Make the site safe and shrink the avoidance zone.
Recommendation: A large area is considered contaminated, as can be seen in the
Avoidance Zone map (Appendix 1).
We want to see investigation and further remediation in all areas of the site, including
but not limited to: Mill Lake, the tailings water bodies, tailings areas and caps, all
historic tailings pipeline spills, and any areas downstream or in the surrounding area
that were affected by the Rayrock Mine.

CIRNAC response
CIRNAC-CARD is also interested in making the site safe and shrinking the avoidance zone. We
believe that the Remedial Action Plan developed for Rayrock, and all of the satellite sites, will
make Tłı̨ chǫ Lands safer for the Tłı̨ chǫ people.
After almost ten years of additional investigation, the distribution of contamination at Rayrock has
been well delineated. Areas that require remediation have been identified and plans for the
remediation are developed. At this time, it is important to remember that remedial action, itself,
has a long-term impact on the environment where it occurs. Terrestrial and aquatic environments
that undergo remediation are impaired for many years due to the work performed. When the
contamination is bad enough that it could be harming the wildlife and humans that use the site, then
remediation should proceed. For areas that are slightly higher in contaminants, but not so high as
to represent a danger to humans and wildlife, then allowing them to naturally heal is the better path
forward, as remediation will cause more damage than the danger posed by the contamination. The
Kwetı̨ ı̨ ɂaà (Rayrock) Remediation Project has clearly described the areas where the contamination
is great enough that remediation is needed; we suggest allowing the areas slightly affected to heal
on their own.
2)

Comment: Make the site safe and shrink the avoidance zone.
The Tłı̨ chǫ need to understand and be confident that remediation measures at
Kwetı̨ ı̨ ɂaà will perform over the long term.
Recommendation: Design performance should be set over a long-term horizon.
Wherever practicable, designs should be based on 1000-year lifespan (instead of a
200-years).

CIRNAC response
Long-term design stability was discussed with the Tłı̨ chǫ as part of our 90% RAP workout
discussions in late June 2020 and again within the Multiple Accounts Analysis workout in early
July. While the design team considered the potential long-term effects of climate change, it is
difficult to model beyond 100 years. Designs for remedial infrastructure are based on the longest
performance term practical for the Design Engineer.
CIRNAC-CARD will remain the custodian for the former Kwetı̨ ı̨ ɂaà (Rayrock) Mine site postremediation, in accordance with the Waste Nuclear Substance Licence for the site. CIRNACCARD will continue to monitor the site in the long-term and complete maintenance of engineered
structures if required.
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3)

Comment: Make the site safe and shrink the avoidance zone.
Ongoing communication and learning from both science and TK.
Recommendation: Monitoring will help us know if the area is safe. TK and Science
monitoring needs to demonstrate that remediation is successful and performing the
way it is supposed to.
Table 5 of the TG KEC report from 2018 (attached) details several water quality
testing locations. TG position is that regular sampling at all these locations is
necessary to demonstrate that the remediation work is performing the way it should
and is not allowing contaminants to spread.
A detailed monitoring table is also appended to this Intervention Report as Table 3.

CIRNAC response
The AEMP for Rayrock was developed to gather the information required to monitor the remedial
work that will be performed. CIRNAC-CARD strongly encourages the Tłı̨ chǫ Government to
perform any additional monitoring and data collection that they feel is needed to be more confident
in the future use of the area. CIRNAC-CARD will continue to contribute funding to allow the
Tłı̨ chǫ Government to investigate these areas of concern.
4)

Comment: Broad Tłı̨ chǫ involvement.
The goal of the participation of Tłı̨ chǫ people in remediation is to renew confidence
in the land, water, fish, and wildlife, based on effective remediation activities that lead
to improved environmental quality. Before, during, and after remediation,
participation of youth and Elders is required.
Recommendation: The Tłı̨ chǫ need to be a partner in all activities related to the
design and implementation of remediation activities and monitoring for Kwetı̨ ı̨ ɂaà.
1. Tłı̨ chǫ Citizens, including Elders and youth need to be involved in the process of
remediation in order to trust the outcome.
2. Engagement: Continuing and improving on the good work CIRNAC has been
doing, this will require adequate capacity funding, as well as information sharing
in advance of all remediation activities, with sufficient notice for TG staff to: plan
for the engagement of Elders, youth, and within TG; work with CIRNAC to codesign monitoring programs; have monitors on site; have community members
observe and participate in monitoring.
3. Employment: Tłı̨ chǫ Citizens need to be trained and given employment
opportunities, including jobs related to remediation work and monitoring.

CIRNAC response
CIRNAC-CARD is committed to continuing its partnership with the Tłı̨ chǫ Government and
including Tłı̨ chǫ youth and Elders in the work to remediate the sites. Contracting for the Kwetı̨ ı̨ ɂaà
(Rayrock) Remediation Project will promote inclusion of a Tłı̨ chǫ workforce. CIRNAC-CARD
will continue job shadowing opportunities for the Tłı̨ chǫ youth and site tours for the Tłı̨ chǫ Elders.
Throughout the remedial planning and execution, CIRNAC-CARD will continue to partner with
the Tłı̨ chǫ Government and keep them informed on the progress on the project.
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5)

Comment: Broad Tłı̨ chǫ involvement.
Effective remediation and communication can together help restore confidence in the
area.
Recommendation: A risk communication program developed in partnership will be
vital to shrinking the avoidance zone seen in Appendix A. The 2017 Avoidance Zone
mapping should be re-mapped every five years to track if confidence is increasing in
the area through ongoing remediation, monitoring, and risk communication. We
should also look at using mapping tools (such as Avenza) so Tłı̨ chǫ harvesters and
travellers can download the site and avoidance area maps, track locations, and
provide information to update the maps.

CIRNAC response
CIRNAC-CARD is committed to continuing its partnership with the Tłı̨ chǫ Government and
participating in risk communication programs where Tłı̨ chǫ harvesters and travellers can be
provided information on the program and answers to questions they have about the environmental
risks in the Rayrock area. We will support the Tłı̨ chǫ Government development of maps and tools
to help communicate the actual risk posed by the sites.
6)

Comment: Broad Tłı̨ chǫ involvement.
Our governments need to keep our communities informed.
Recommendation: Clear timelines for reporting and communication by all
governments need to be established. During the remediation phase, constant
communication will be important. Any changes in the remediation plan will need to
be communicated to KEC, TG, and communities.

CIRNAC response
CIRNAC-CARD will continue regular update meeting with the Tłı̨ chǫ Government at a frequency
that is mutually acceptable. Progress on activities and changes to plans (if any) will be clearly
communicated to the Tłı̨ chǫ Government.
7)

Comment: Importance of site visits every year.
Recommendation: Site visits jointly with CIRNAC and TG need to be done yearly
with youth, Elders and staff. This is a vital part of engagement, communication, and
confidence in the remediation work. In addition, there are active animals in the area
that could be influencing and changing the site. The Elders need to see the site
annually.

CIRNAC response
CIRNAC-CARD looks forward to continued site visits with Tłı̨ chǫ youth, Elders and Tłı̨ chǫ
Government staff. This will be especially true when remediation is progressing, as it will permit
us to show the remediation that will result from the years of planning and consultation. We will
plan for site visits at a frequency of at least once a year.
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8)

Comment: Make the site safe and shrink the avoidance zone.
Radiological exposure to site users and the environment must be reduced to As Low
As Reasonably Achievable (ALARA).
Recommendation: Training in occupational health and safety approaches to
managing and working at the site must be ongoing and frequent so that active
participation of Tłı̨ chǫ Elders, youth and staff can occur each field season.
Worker specific monitoring during remediation should include the following: realtime airborne particulate/dust monitoring, dust analysis for metals/radionuclides,
personal radiation dosimeters (and adequate training) for workers, radiation
survey/measurement of work areas, and radon monitoring. In other words, state of
the art training and equipment is required.

CIRNAC response
Health and safety during remedial programs is of paramount importance to CIRNAC-CARD. The
Remediation Contractor will be required to produce a comprehensive Site-Specific Health and
Safety Plan that covers all aspects of the remedial work. A Radiation Protection Plan (RPP) will
also be required, and will detail how the Contractor will control and monitor exposure to radiation
at the site. This RPP will be reviewed by the Canadian Nuclear Safety Commission (CNSC) prior
to implementation. Dust monitoring will also be performed in accordance with the Sediment and
Erosion Control Plan.
9)

Comment: Make the site safe and shrink the avoidance zone.
The Tłı̨ chǫ need to understand and be confident that remediation measures at
Kwetı̨ ı̨ ɂaà will perform over the long term.
Recommendation: Airborne dust control measures during remediation must be
effective and employed rigorously to minimize contaminant exposure and transport.
Action levels for airborne dust must be established.

CIRNAC response
Section 5.1 of the Sediment and Erosion Control Plan describes the monitoring, control measures
and action levels for dust monitoring at the site.
6. Site-Specific Comments
The Elders and TG reviewed specific spots that are being remediated and considered the options.
10)

Recommendation: Based on the guidance of the Elders, TG has the following
recommendations for the remediation of Shız̨ ̀ ı̨ ̀ tı̨ ̀ whetǫ (Mill Lake):
• There should be no further contamination as a result of the remediation process.
• The geotubes should be kept out of water forever, and water should not be allowed
to gather around the structure where contaminated sediments are contained.
“But these are my concerns, yes, that the thing is dewatered and then if we test the
sediment under at the bottom of the lake from there on, if it's not contaminated… I
feel that maybe we should just leave it dry as it is and go from there.” (Joseph Judas,
February 16, 2021)
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•

It is okay to drain the lake, in order to clear up the area, although this was a very
difficult decision for the Elders, given the gift of the area from the Creator.
“… the Mill Lake is something that it's hard to make a decision at this moment
because it's something that's been created by the Creator, now we have to get rid of
it forever. At the same time too, somehow, someway, we had to do it in order to get
rid of contaminated waters… information needs to be shared during remediation on
how deep and high throughout.” (Joseph Judas, February 16, 2021)
•

•

•
•

Ongoing discussion should occur between the design team, TG, and Elders to get
input on slope, depth, freezing conditions – since Elders know the area and know what
makes them feel safe they will be able to give good recommendations on design and
implementation of the remediation work.
The Mill Lake water treatment system and remediation approach must be effective
for all potential uranium decay radionuclides and metal contaminants associated with
mining operations at Rayrock.
The inlet and outlet to Mill Creek should be monitored and sampled prior to, during,
and after remediation.
Monitoring and sampling of the confined disposal facility runoff post remediation
should confirm that contaminants are contained.
A management and monitoring plan should be made available specifically for the
confined disposal facility (CDF). This plan should be developed alongside the
structural design, not after. This will help plan and inform maintenance of the
structure when necessary. Adding this plan in the design criteria will help to measure
performance, to make sure that the entire structure is performing as designed, and
facilitate adaptive management if necessary.
The plan should include regular long-term performance reporting every 5 or 10 years.
The integrity of each part of the structure should form part of the report. If possible,
provisions should be made for adoption of better containment or remediation
technology in future as we know that technology will continue to evolve as we progress
into the future and the proposed containment facility may not be a permanent
solution.

CIRNAC response
CIRNAC-CARD acknowledges the recommendations of the Tłı̨ chǫ Government and notes that the
recommendations generally conform to the remedial approach being taken for the Kwetı̨ ı̨ ɂaà
(Rayrock) Remediation Project.
While CIRNAC-CARD encourages ongoing discussion regarding CDF design and will convey the
concerns of the Tłı̨ chǫ on design elements, specific design criteria are the responsibility of the
design engineer and cannot be modified.
Monitoring of Mill Creek is not currently proposed as part of the data collection for Rayrock. This
monitoring can be performed by the Tłı̨ chǫ Government, as part of the oversight monitoring
program, but it should be recognized that discharge from Mill Lake will be discontinued early in
the remedial process and will not occur throughout the remediation. Discharge through the Creek
after remediation will likely only occur during precipitation, and will likely be difficult to sample.
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A Design Plan and a Construction Plan will be developed for the CDF, and monitoring and
maintenance activities will be fully described in the Post-Remediation Monitoring and
Maintenance Plan. Landfill-type facilities are relatively well understood designs, and typical
monitoring will include visual inspections and topographical surveys to verify that differential
settlement is not occurring.

11)

Recommendation: The tailings areas include capped tailings, pipeline spills, and
tailings water bodies including Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıą ̀ (Gamma Lake), Tsà tıą ̀ (Beta Lake)
and Kwetı̨ ı̨ ɂaà tłàa (Alpha Bay). Based on the guidance of the Elders, TG has the
following recommendations:
• Environmental quality be improved in the tailings water bodies.
• Measures be taken to improve the performance of the tailings caps.
• All historic tailings pipeline spills be capped or appropriately mitigated. Leaving
any exposed tailings in place without remediation is not acceptable.
The proposed plan does not place adequate effort on minimizing potential impacts
from the tailings areas. The capping of the tailings areas was done without
consultation, and was put in place 25 years ago under difficult weather and field
conditions. The Tłı̨ chǫ Government believes now is the time to look at what can be
done to improve the environmental quality of the tailings areas.

CIRNAC response
The Remedial Action Plan (RAP) describes the current plan for the remediation of Rayrock
Remediation Project sites. The RAP includes repairs to the Tailings Containment Areas (TCAs)
and removal of spilled tailings, but does not describe remedial action for Alpha, Beta or Gamma
Lakes (Kwetı̨ ı̨ ɂaà tłàa, Tsà tıą̀ and Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıą̀ ). Remedial Options for Tsà tıą̀ and Tı̨ ̀ ch'ıı̨ ̀
kwı̨ wı tıą̀ have been forwarded to the Tłı̨ chǫ Government for consideration. It is important to note
that the Human Health and Environmental Risk Assessment (HHERA) for Rayrock did not identify
risks with these waterbodies that would require remedial action. While elevated concentrations of
metals have been identified in the waterbodies, the evidence collected to date shows that they are
not a risk to wildlife and have functioning aquatic environments. Any remedial action taken on
these waterbodies would destroy the current aquatic environment. This should be considered
during the review of the remedial options.
CIRNAC-CARD has committed to excavation of all readily accessible spilled tailings along the
former tailings line. The HHERA noted that, given the small volumes and limited metal
concentrations in the tailings spills, these spills do not represent a risk to the terrestrial environment
that would require remediation. It is not our intention to clear-cut heavily vegetated areas where
small volumes of spilled tailings are located, as this would cause much more damage than the
tailings.
While the capping of the TCAs in 1996 was performed without consultation and under difficult
conditions, the cap has performed very well and continues to provide protection from the
underlying tailings. The vegetation cover on the TCAs is performing well and is being extensively
used by terrestrial wildlife. CIRNAC-CARD wants to avoid, as much as possible, damage to the
vegetated caps during the repair work. Not disturbing the vegetated areas of the cap will be the
best means of maintaining the environmental quality of the TCAs.
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12)
•
•
•
•

Recommendation:
Water quality needs to be improved.
Options for improving water quality should be thoroughly investigated.
Monitoring of the area should occur, and, where feasible, water should be kept in the
area rather than allowed to flow into other areas.
Contaminants must be prevented from flowing downstream.
The Elders note that these two little tailings lakes are not the same as the other lakes.
They note that they would like to see design options identified to improve water
quality for these little tailings lakes. There may be easy and practical steps to keep
water away from the tailings and keep water cleaner. There should also be
monitoring to make sure the water is safe for wildlife and to make sure contaminants
are not spreading to other water bodies.
“…it sounds like it's a lot of issues out there surrounding the Gamma Lake but
nonetheless, it's all like it wouldn't be that hard to work at it or try to, there's a way
so I'll put in that you know that something could be done according to my
understanding, yes that the only way that we have to do it is to… do research on it in
order to find out exactly what's in the water. If it's contaminated we will find out.
And then once we did some research on that on it, we found out that it was
contaminated and then what do we do? Do we have to go block it off? So that it
doesn't escape to other water bodies or streams? So it is possibile that the size of the
Gamma Lake and the other lakes like that are impacted like we could put a berm
around it and then try to find some solutions of how to deal with it down the road…
[the contamination] wouldn't spread out to adjacent lakes or ponds.” (Joseph Judas,
February 16, 2021)
Active remediation should be performed to improve the water quality in the tailings
water bodies. Measures should be implemented to ensure water quality is protected
for future generations.
“I know that it's a contaminated lake, maybe at the bottom, maybe there are some
contaminants right in the middle of the lake. There's still some stuff grows around
that lake, you can see some trees, willows, grass, weeds, growing around that lake,
you can see it, so we did get a site seeing there before, Gamma Lake around the shore,
and also the small little lake that we've seen, the last one we said Beta Lake, it looks
kind of yellowish, doesn't look the same as other lake, so there was a beaver dam or
something to do with a beaver in that area. Why is it that the Sherman lake, Sherman
Lake, that's where the plane landed, but then in the bay area there was a moose that
we see along the shore when the plane landed when we were there. And also there's
some grass that grows, when you look at the picture there along the shore, it seemed
that nothing had grown on the other lake but the other is a small lake, so what about
some rocks or boulders or some gravel and we put some rocks or gravel into that,
might not be good to do that but …, put our heads together and see what is it that we
can do about it. Just talk about it, what is best as possible because we want our land
to be the reclaimed as best as possible.” (Joseph Judas, February 16, 2021)
Other improvements for the tailings areas could include but are not limited to: insitu/ex-situ water treatment, wetland treatment and monitoring for Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıa
(Gamma Lake), in-fill of Tsà tıa (Beta ̨̀ Lake), installation of wave/erosion protection
at/near shorelines, extension of the tailings cap periphery, and preventing water from
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interacting with the capped tailing, for example - diversion ditch construction on the
perimeter of the caps, drainage ditch optimization and extension on the caps, and infill and grading of the cap to eliminate low spots and standing water.
The Tłı̨ chǫ want the focus to be placed on remediation planning for the tailings areas,
and ensure that the TG and Elders are engaged in ongoing planning, and that TK and
science are both considered.
“We as aboriginal Elders verbally support one another, western science has its own
way of dealing with these things, and with engineering and all that, most Elders here
with us suggest building berm around the lake. To stop water going anywhere.
Nonetheless, whatever we do, put a berm over it, even a dam, it could give way or
overflow because water keeps rising. It is something we should look into.” (Jimmy
Kodzin, February 16, 2021)
We feel that the impact determination presented in the Rayrock HHERA is not
definitive and further sampling and monitoring is needed to refine and support the
risk assessment. The intent should be to clearly identify all the potential risks, and
that these risks are calculated/modelled and included in the HHERA.
For the tailings areas, tailings water bodies, and immediate downstream water bodies,
the Tłı̨ chǫ want to see monitoring expanded to include the following: insects,
vegetation, beaver/muskrat, hydrology, water, sediment, benthos and groundwater.
There needs to be a better understanding of all radionuclide concentrations and
associated impact from the tailings areas.
CIRNAC response
The RAP describes the current plan for the remediation of Rayrock Remediation Project sites. The
RAP does not include remedial action for Beta or Gamma Lakes (Tsà tıą̀ and Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıą̀ ).
Remedial options for Tsà tıą̀ and Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıą̀ have been forwarded to the Tłı̨ chǫ Government
for consideration. It is important to note that the HHERA for Rayrock did not identify risks with
these waterbodies that would require remedial action. While elevated concentrations of metals
have been identified in the waterbodies, the evidence collected to date shows that they are not a
risk to wildlife and have functioning aquatic environments. Any remedial action taken on these
waterbodies would destroy the current aquatic environment. This should be considered during the
review of the remedial options.
Natural sedimentation should be allowed to continue. Over time, the impacted sediments will be
naturally buried, but in a manner that does not create a large disturbance to the aquatic environment.
Installation of erosion protection is already proposed as part of the repairs for the TCAs in the area
of the Lakes. Repair of the grading of the TCAs, to prevent the formation of standing water and
promote positive drainage, is also a requirement of the TCA repairs.
The HHERA performed on Rayrock was very comprehensive and included far more data collection
than is usual for a site of this size. It is very unlikely that additional data collection would change
the risk determination of the HHERA.
CIRNAC-CARD supports the collection of additional information by the Tłı̨ chǫ Government as
part of their Elder-led data collection. Hydrology stations have been set up at all of the main
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Rayrock Lakes, so additional information will be available starting next year on water levels in site
Lakes.
13)

Recommendation: On April 1st, 2021, CIRNAC and its consultant AECOM
presented to the Tłı̨ chǫ Government on its 90% Project Design update. This is part
of the ongoing engagement process between CIRNAC and TG, and is not directly
related to the public hearings. However, the design update included some new
information and key changes in CIRNAC’s approach to making improvements to Tı̨ ̀
ch'ıı̨ ̀ kwı̨ wı tıą ̀ (Gamma Lake) and Tsà tıą ̀ (Beta Lake). We have not had the
opportunity to consider these changes, or present them to our Elders.
 We appreciate the update and we want to see improvements considered and
implemented.
 We encourage CIRNAC to provide as much information as possible in its
response to interventions and public hearing presentation.
 We look forward to hearing more about these changes and discussing them in
greater detail at the public hearings, and in future engagements

CIRNAC response
We will continue discussions on the best approach to address Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıą̀ (Gamma Lake) and
Tsà tıą̀ (Beta Lake) and will update our plans accordingly.
14)

Recommendation: A few overarching concerns are described here. In addition, Table
3 covers a number of key issues including:
• Improved modelling opportunities;
• Site specific monitoring recommendations;
• Soil and sediment monitoring approaches, and
• Radioactivity monitoring and control.
The Tłı̨ chǫ Government has concerns that the cumulative radiological dose or impact
from the uranium decay radionuclides at Rayrock is not accurately understood.
Assessments to date have focussed on five uranium decay radionuclides: uranium
and/or uranium-238, thorium-230, radium-226, lead-210, polonium-210. The impact
analysis did not account for radon-222, uranium-234, uranium-235, or other uranium
decay radionuclides in land or water at site. Sampling and modelling for all of the
uranium decay radionuclides is warranted for impacted soils at site, and for Mill
Lake/Creek, the tailings water bodies, and the immediate downstream waterbodies
(e.g. Sherman Lake, Lake A and Lake B). An update/addendum should be provided
for the Rayrock HHERA based on the inclusion of risk/impact from all of the
uranium decay radionuclides.
The camp stay exposure scenario for the Rayrock HHERA was supposed to be based
on a 90-day (2160- hours) camp at site per year. While a hunter could be expected to
spend 12 hours per day on-site (1080 hours), the camp attendant/child/woman could
spend 16 to 24 hours per day on-site. In the HHERA, the calculated gamma radiation
exposure seems to be based on only 200 hours on-site, which is inconsistent with the
exposure associated with a 90-day camp on-site. This would likely underestimate the
gamma radiation exposure for humans camping at site over 90-days. An
update/addendum should be provided for the Rayrock HHERA.
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Long term radon monitoring needs to be performed at Rayrock, with the radon data
incorporated into the calculated incremental radiological dose. CIRNAC recently
provided estimates for radon inhalation exposure based on short-term monitoring
results (refer to Information Request #1 (IR #1)). The CIRNAC reported findings in
IR #1 may be based on an erroneously high background radon concentration of 40
Bq/m3 (which was based on the detection limit of the radon monitoring device) and
is much higher than the average outdoor radon concentration reported by the WHO
of 5 to 15 Bq/m3. In addition, the number of hours spent on-site is underestimated,
and the supporting rationale for other assumptions used in the calculation need to be
verified.
•

The calculated incremental radon inhalation exposure presented in IR#1, may
underestimate the exposure from Rayrock. The calculated incremental radon
inhalation exposure should be reexamined using long term radon monitoring
data.

Consideration should be given to establishing a radon monitoring station that models
a tent camp set-up on the capped tailings area.
CIRNAC response
Cumulative Radiological Dose
The cumulative radiological dose or impact from the uranium decay radionuclides is accurately
understood and has been accurately evaluated at the Kwetı̨ ı̨ ɂaà site and there is no need to do any
additional sampling and modelling relating to radionuclides within the risk assessment that was
completed in 2017 (CanNorth 2018).
The World Nuclear Association indicates that about 95% of the radioactivity is from the uranium238 (U-238) decay series and that is why the Kwetı̨ ı̨ ɂaà risk assessment evaluated the primary
radionuclides in the U-238 decay chain. The ore generally consists mainly of U-238 (by mass) and
when the ore is processed in the mill most of the U-238 is removed and the short-lived decay
products of uranium-234 (U-234) and uranium-235 (U-235) which are in very much smaller
quantities (by mass) are also removed. This generally leaves the tailings with about 5% U-238 and
negligible amounts of U-234 and U-235 (on an activity basis U-238 and U-234 are equivalent but
the activity of U-235 is approximately 1/20th of the activity of U-238 and thus generally not
evaluated) and the rest are products of U-238 decay chain. Thus the risk assessment considered U238, U-234 and U-235 and the following additional radionuclides in the U-238 decay chain,
thorium-230 (Th-230), Radium-226 (Ra-226), lead-210 (Pb-210) and polonium-210 (Po-210).
These are the radionuclides that are evaluated as part of uranium mining and milling operations in
Canada.
In the risk assessment, U-234 was implicitly considered within the dose conversion factors for both
the human health and ecological assessments (CanNorth 2018). U-235 was not evaluated since it
is 1/20th of the activity of U-234 and U-235 and the dose conversion factor is two orders of
magnitude below the U-238/U-234 dose conversion factor and thus the dose associated with U-235
is considered to be negligible.
The U-238 decay chain is as follows: U-238 takes about 1,000,000 years to degrade to U-234,
which takes 100,000 years to degrade to Th-230, which takes about another 10,000 years to degrade
to Ra-226. The degradation of Ra-226 to radon-222 (Rn-222) takes about 1,600 years. Since Rn222 is a gaseous form, the half life is very short in the order of 3.8 days and dissipates readily into
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the atmosphere. Radon progeny half lives are in the order of seconds to minutes and rapidly
transforms to Pb-210, which has a half life of 21 year (Health Canada 2010).
The CNSC indicates that studies have demonstrated that uranium mining and milling activities do
not result in increased radon levels above environmental background levels away from a mine site.
Additionally, the International Atomic Energy Agency indicates that “the inhalation of radon itself
is less important since its deposition in the lungs is much less than for particulate matter.” Thus
radon is not a concern at the Kwetı̨ ı̨ ɂaà site and this has also been demonstrated in the risk
assessment (CanNorth 2018). Additional long-term monitoring of radon will be collected in the
summer of 2021 to provide additional information with respect to radon.
To put a perspective on the maximum measured levels or radionuclides in the environment, the
measured concentrations of radionuclides in Sherman Lake are the same as background (Table
4.26, CanNorth 2018). Fish concentrations of the decay products Th-230, Ra-226, Pb-210 and Po210 were either at detection limits or below background (Table 4.27, CanNorth 2018). U-238
concentrations derived from uranium measurements were above background. For soils (Table 4.28,
CanNorth 2018), the maximum measured radionuclide concentrations in soil at Camps 1 and 3 on
the site where people would stay are below background concentrations. At Camp 2, which is located
near the Mill workings, the radionuclide concentrations in soil are above background and were
considered in the risk assessment (CanNorth 2018). Maximum measured concentrations of U-238
and Th-230 were below background and Pb-210 and Po-210 were measured below the detection
limit. The maximum Ra-226 concentration in berries was the only radionuclide above background
concentrations. For small mammals (hare) and birds (grouse), the measured radionuclide
concentrations were all below detection limits. As a conservative approach the risk assessment
calculated radionuclide concentrations in hare and grouse based on food web transfer, even though
the measured concentrations were below detection limits. Therefore the risk assessment evaluated
the radionuclides of concern at the Kwetı̨ ı̨ ɂaà site and there is no need to provide any additional
assessment.
Camp Exposure Scenario
The camp exposure scenario considered that a family would stay at the Kwetı̨ ı̨ ɂaà site and camp in
any of the three identified areas for 90 days. Therefore it has been assumed that the family is present
on the Kwetı̨ ı̨ ɂaà site 24 hours a day for 90 days. However, the size of the tailings areas and waste
disposal areas is less than 10% of the Kwetı̨ ı̨ ɂaà site and thus the assumption that people camping
at the site would spend 10% of their time at these areas of higher gamma exposure is appropriate.
In addition, the personal dosimeter readings from the 2020 site investigation at Kwetı̨ ı̨ ɂaà indicated
that doses ranged from 0.007 to 0.019 mSv over 12 days. The maximum reading was associated
with the TCAs and former Mill buildings. These results indicate that an individual could spend
approximately half their time at the Kwetı̨ ı̨ ɂaà site (45 days) on these areas of high gamma and
have a similar gamma dose to what was calculated in the risk assessment. This demonstrates the
conservative nature of the risk assessment and indicates that the gamma radiation exposure has not
been underestimated. No update to the gamma exposure is necessary.
Radon Monitoring
Long-term monitoring radon monitors will be collected and analyzed at the Kwetı̨ ı̨ ɂaà site in the
summer of 2021. IR#1 provided radon concentrations based on a background concentration of 40
Bq/m3. It is correct that background radon concentrations are generally in the order of 5 to 15
Bq/m3. For example, at the abandoned Gunnar Mine site in Northern Saskatchewan, the
background radon concentrations are 10 Bq/m3. If this lower background value is used in the
calculations in IR#1, it results in a dose from radon that is approximately twice as high. For
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example, the dose for 200 hrs on site changes from 21 µSv/yr to 47 µSv/yr. The long-term radon
monitoring data will be used to verify these results.
15)

Recommendation: The Tłı̨ chǫ Government notes that there will be participation of
the Canadian Nuclear Safety Commission at the hearings.
We also request the active participation of Environment and Climate Change
Canada, DFO, Health Canada, and GNWT-ENR.
It will be vital to set strong water license conditions to protect the environment and
restore Tłı̨ chǫ People’s confidence in the Kwetı̨ ı̨ ɂaà area, and the Tłı̨ chǫ Government
relies heavily on the expertise of all other government parties.

CIRNAC response
CIRNAC-CARD supports the participation of these Expert Support groups and values their input
in the process.
16)

Recommendation:
1) All uranium decay radionuclides must be accounted for in modelling the
radiological exposure and impact to humans and the environment.
2) Selenium should be added as a contaminant of concern.

CIRNAC response
1) All uranium decay radionuclides were accounted for in the modelling of the radiological
exposure at the Kwetı̨ ı̨ ɂaà site. As indicated in the response to TG14 above, 95% of the
radioactivity at uranium mining and milling sites is from the U-238 decay series and that is why
the Kwetı̨ ı̨ ɂaà risk assessment evaluated U-238, U-234 and U-235 as well as additional
radionuclides in the U-238 decay chain, Th-230, Ra-226, Pb-210 and Po-210. These are the
radionuclides that are evaluated as part of uranium mining and milling operations in Canada. In the
risk assessment U-234 was implicitly considered within the dose conversion factors for both the
human health and ecological assessments (CanNorth 2018). U-235 was not evaluated since it is
1/20th of the activity of U-238/U-234 and the dose conversion factor of U-235 is two orders of
magnitude below the U-238/U-234 dose conversion factor, and thus the dose from U-235 is
considered to be negligible.
2) Selenium does not need to be considered as a contaminant of concern as the sediment
assessments considered a weight of evidence approach using sediment chemistry and benthic
community studies. The benthic community studies carried a larger weight in the determination of
potential effects since they demonstrate the real effect in the environment rather than the use of a
generic laboratory benchmark based on sediment chemistry. In addition, any effects observed in
the benthic community is an integration of exposure to all contaminants present in the sediment
and therefore would encompass selenium present in the sediments.
As well, selenium has not been identified in concentrations greater than CCME freshwater Aquatic
Guidelines in Mill Lake water. It is unclear why selenium is suggested as being a contaminant of
concern.
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17)

Recommendation:
1) Development of a model showing estimated radiological contaminant
concentrations over time for the major water bodies at site, and for the water
bodies downstream of site. This would be beneficial in understanding
contaminant transport.
2) Development of a model showing estimated radiological contaminant
concentrations in groundwater would be beneficial to the understanding of the
tailings areas.
3) Environmental monitoring data could be compared against the model data.

CIRNAC response
1) As stated in the Rayrock HHERA (Arcadis (CanNorth) 2018), “The assessment of radiological
dose to aquatic receptors from radionuclides present in water and sediment at the site indicated that
calculated doses are well below the applicable reference dose benchmarks for aquatic receptors.”
The risk associated with the radiological aspect of site contamination is generally lower than the
already low risk posed by the metal. After 60 years of transport through the aquatic environment
at the Rayrock site, the evidence shows the metal concentrations have not spread extensively. The
major radiological components in water (Pb-210 and Ra-226) will be monitored through the
AEMP. The concentrations are not expected to change through the remediation program. A more
extensive modelling, beyond the extent of the AEMP, is very unlikely to detect radionuclides, so
this program would not be beneficial to the project.
2) As bedrock is at or near surface through most of the Rayrock site, modelling groundwater flow
would be extremely difficult and of little value to understand contaminant transport on the site.
Almost all water flow reporting to surface water bodies at Rayrock will be surficial. Groundwater
monitoring wells installed in 1999 were almost always dry. Groundwater monitoring would not be
beneficial to the project.
18)

Recommendation: The inlet and outlet to Mill Creek should be monitored and
sampled prior to, during, and following remediation.
Traditional Knowledge: Observations

CIRNAC response
Monitoring of Mill Creek is not currently proposed as part of the data collection for Rayrock. This
monitoring can be performed by the Tłı̨ chǫ Government as part of the oversight monitoring
program, but it should be recognized that discharge from Mill Lake will be discontinued early in
the remedial process and will not occur throughout the remediation. Discharge through the Creek
after remediation will likely only occur during precipitation, and will likely be difficult to sample.
19)

Recommendation: Effluent Quality Criteria (EQC) should be established for the
three tailings water bodies and for Mill Creek.
Traditional Knowledge: Observations should be made at site visits

CIRNAC response
Effluent Quality Criteria (EQCs) are intended for effluents, which are defined in the Water Licence
as wastewater discharges. Wastewater discharges will occur from the Mill Lake Water Treatment
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System and at the camp wastewater discharge; EQCs have been proposed for these locations. The
tailings water bodies were not found to have water quality that present a sufficient risk to require
remediation, and water treatment is not proposed for these waterbodies. All wastewater discharged
from Mill Lake and from the camp must meet the defined EQCs before discharge is permitted, and
water not meeting the criteria must be returned through the treatment process until concentrations
meet the regulated criteria. The tailings waterbodies will continue to be free flowing and cannot
be prevented from discharging, so they provide no opportunity for ensuring compliance.
The AEMP details the monitoring of the tailings lake waterbodies and the actions that will be taken
should contaminant concentrations appear to be increasing. The AEMP process provides a more
appropriate means of tracking and actioning issues with the water quality of these lakes.
20)

Recommendation: Monitoring and sampling of CDF runoff post remediation would
confirm that contaminants are contained.
Traditional Knowledge: Site visits

CIRNAC response
Once all impacted material is placed in the Confined Disposal Facility (CDF) and the CDF is
capped, water from this section of the site will consist of surface precipitation runoff. Water quality
of this runoff will be dictated by contact with the capping material, which has been shown to not
be metal leaching, and by the water quality of the precipitation. Collection of water samples in the
area of the CDF will have to be completed on an opportunistic basis, as there will not be a
permanent waterbody down gradient of the CDF.
21)

Recommendation:
1) For the tailings areas, tailings water bodies, and immediate downstream water bodies,
monitoring should be expanded to include the following: insects, vegetation,
beaver/muskrat, hydrology, water/sediment/groundwater quality, and benthos.
Characterize the water body immediately downstream of Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıa (Gamma
Lake), and also characterize Lake B, for water, sediment, and benthos at a minimum.
This is in addition to the CIRNAC proposed Aquatic Effects Monitoring Program
(AEMP).
2) There needs to be a better understanding of all uranium decay radionuclide
concentrations and associated impact from the tailings areas.
Traditional Knowledge: Elder observations on the lakes and beaver activity vital.

CIRNAC response
1) The AEMP for Rayrock was developed to gather the information required to monitor the
remedial work that will be performed. CIRNAC-CARD strongly encourages the Tłı̨ chǫ
Government to perform any additional monitoring and data collection that they feel is needed to be
more confident in the future use of the area. CIRNAC-CARD will continue to contribute funding
to allow the Tłı̨ chǫ Government to investigate these areas of concern.
2) Remediation at the Rayrock site is being driven primarily by the toxicity of the metallic
concentrations of uranium, not by the radioactivity of the uranium or its decay products.
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Remediation that addresses the metallic concentrations will equally address any issues with the
radionuclides, so specific attention to the radionuclides is not required. Gamma radiation surveys
will be completed following remediation to show the radioactivity has been addressed.
22)

Recommendation: The sediment depth and hydrology/water levels of the Tsà tıa (Beta
Lake) and Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıa (Gamma Lake) should be characterized. The Elders have
noted that Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıa seems to have grown in size since the initial clean-up.

CIRNAC response
Lake hydrology measurement stations were installed in the Rayrock lakes in 2020, and hydrology
will continue to be measured throughout the project. Analysis of historical aerial photos of Tı̨ ̀ ch'ıı̨ ̀
kwı̨ wı tıa appear to show that the lake expanded after the construction of the mine. Water levels
down-gradient of Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıa also increased, indicating that the change in the flow occurred
between Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıa and Lake B. It is currently suspected that the installation of the north
access road, which crosses the flow path of Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıa south of the waterbody, caused the
change in the water level.
Although measurement of sediment depth is possible through a winter drilling program, it is not
clear how collection of this information would benefit the remedial program. CIRNAC-CARD does
not propose to further characterize sediment depth in these lakes.
23)

Recommendation: Gamma Lake outlet and the immediate downstream environment
should be monitored to better understand tailings contaminant transport and
determine the extent of the contaminant sequestration/reduction that occurs upgradient of Lake B.
Traditional Knowledge: Site visit observations

CIRNAC response
The AEMP for Rayrock was developed to gather the information required to monitor the remedial
work that will be performed. CIRNAC-CARD strongly encourages the Tłı̨ chǫ Government to
perform any additional monitoring and data collection that they feel is needed to be more confident
in the future use of the area. CIRNAC-CARD will continue to contribute funding to allow the
Tłı̨ chǫ Government to investigate these areas of concern.
24)

Recommendation: Monitoring required during remediation to protect worker safety.
Monitoring should include real-time and lab analysis of airborne particulate/dust,
dust deposition, and radon.
Traditional Knowledge Site: visits and observations

CIRNAC response
Section 5.1 of the Sediment and Erosion Control Plan (SECP) describes the monitoring, control
measures and action levels for dust monitoring at the site. Selection of specific analysis will be at
the discretion of the Remediation Contractor.
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25)

Recommendation: Sequenced phase by phase approach to testing during Mill Lake
remediation (Alphonse Apples).
Traditional Knowledge: Site observations

CIRNAC response
A phased approach will be used for the remediation of Mill Lake. Water sampling of the Mill Lake
wastewater will be completed before discharge. Sampling of the residual soils will be completed
following excavation of the sediments.
26)

Recommendation: Under-ice water sampling/monitoring in the tailings water bodies
and downstream lakes should be conducted where practicable. This would help to
understand how contaminant levels change during the seasons, including under ice
during potentially anoxic conditions.

CIRNAC response
Under-ice monitoring could be performed on an opportunistic basis, if personnel are at the site in
the winter. Scheduling specific under-ice sampling is challenging as the schedule anticipated
temporary shutdowns in winter, so specifying the sampling in the SNP is not recommended (as
mobilization to Rayrock through the winter only for under-ice sampling is a health and safety
concern); however, this sampling can be performed in winter when personnel are on site.
27)

Recommendation: Opportunistic sampling of overland drainage and ponded water
on tailings caps should be performed to better understand the tailings areas.
Traditional Knowledge: Site visit and observations

CIRNAC response
Repairs to the TCAs are intended to correct drainage and prevent ponding. Water quality results
from a ponded area that is later repaired would provide little value to the understanding of water
quality conditions on the site.
28)

Recommendation: A water quality monitoring station adjacent to the capped tailings
in Tı̨ ̀ ch'ıı̨ ̀ kwı̨ wı tıą ̀ (Gamma Lake) should be added to the AEMP in order to better
monitor construction impacts. The Gamma Lake station that is proposed in the
AEMP is situated at the furthest point from potential remediation activities, and
would likely be less sensitive in monitoring erosion from the capped tailings area.

CIRNAC response
The SECP defines triggers for response to sedimentation in site waterbodies. The SECP requires
monitoring for TSS and turbidity during construction activities to ensure control measures to
protect the waterbody are effective. This monitoring will occur adjacent to the capped tailings.
SNP water quality measurements are intended to show that water quality of the water leaving the
waterbody is consistent over time. If TSS and turbidity show that construction activities are not
impacting sediment concentrations in the waterbody, and the water quality of the water leaving the
waterbody remains consistent, then the aquatic environment is not being appreciably affected by
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the work on the TCAs. It is not clear how an additional SNP station in this waterbody would benefit
to the understanding of the condition of the waterbody.
29)

Recommendation: Elder Joe Rabesca indicated that that prior to the 1996 cleanup,
the mill adit drained mine water. After the 1996 cleanup, where mine rock was piled
up and over the adit and drainage path, no drainage has since been observed. There
is potential that subsurface drainage may occur through the waste rock cover.
Is there any method or instrumentation available that can be used to detect/quantify
subsurface flow from the adit drainage? Is any historical water quality data available
for the adit drainage (1980's to early 90's)? It would be beneficial to have an
understanding of any historical water quality and flow rate from the adit.
Traditional Knowledge: Observations on site visits by Elders

CIRNAC response
Water drainage from the adit has never been reported or measured in any of the previous
assessments over the last 35+ years. It is currently thought that the adit contains an ice plug, but
this cannot be confirmed without disturbance of the current cover, and the presence or absence of
an ice plug would not change the preferred remedial approach of leaving the established rock cover.
If melting and drainage of this ice were to occur, the volumes associated with the drainage would
be very limited, metals concentrations would not be anticipated to be high and the drainage would
be almost impossible to separate from other general surficial drainage. Adit drainage is unlikely to
be a significant contribution of ongoing impact.
30)

Recommendation: Turbidity and TSS monitoring is required when remediation
activities or conditions may impact site drainage or water bodies (remediation focus).
Monitoring of in-water construction activities and site drainage during remediation
should include the development and use of a correlation curve of turbidity vs. Total
Suspended Sediments (TSS). The correlation curve allows TSS concentration to be
estimated based on the real-time turbidity measurements. An action level for
TSS/turbidity must be established, in order to identify when additional sediment
control measures are required. The action level should be set below the regulatory
limit to ensure regulatory compliance is maintained at all times.
Traditional Knowledge: Observations during site visits

CIRNAC response
The SECP defines triggers for response to sedimentation in site waterbodies. However, CIRNACCARD can only specify the requirements for the measurement of turbidity and TSS, the frequency
of measurements and that the methods be analytically defensible; the exact means by which the
quantification is performed (such as with a TSS versus turbidity curve) is at the discretion of the
Contractor. Action levels for TSS and turbidity are provided in the SECP.
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31)

Recommendation: Where silt curtains or other sediment and erosion control
measures are employed, environmental quality guidelines (such as TSS/turbidity
action levels) need to be set for the downstream water body in order to gauge whether
measures are effective at controlling sediment transport.
Traditional Knowledge: Observations during site visits

CIRNAC response
Monitoring and action levels for TSS and turbidity are provided in the SECP.
32)

Recommendation: Develop a better understanding of site drainage through site
inspections during the spring freshet. The inspections must include the drainage path
from site to the Marian River, and include the assessment of potential drainage
shortcuts to the Marian River that have been previously identified, and which may
be influenced by beaver activity or ice dams. Elevation surveys along the drainage
path may be warranted. The location of where site drainage reports to the Marian
River (and whether the drainage path is variable or potentially variable) needs to be
known with certainty.
Traditional Knowledge: Observations during site visits

CIRNAC response
The AEMP for Rayrock was developed to gather the information required to monitor the remedial
work that will be performed. Hydrology monitoring of Rayrock lakes is completed through inwater sensors that remain in place throughout the year. CIRNAC-CARD strongly encourages the
Tłı̨ chǫ Government to perform any additional monitoring and data collection that they feel is
needed to be more confident in the future use of the area. CIRNAC-CARD will continue to
contribute funding to allow the Tłı̨ chǫ Government to investigate these areas of concern.
33)

Recommendation: To address Tłı̨ chǫ concern regarding potential for impact to the
Marian River from site drainage, periodic water monitoring of the Marian River
upstream and downstream of Kwetı̨ ı̨ ɂaà is warranted. See Section 5 of TG, KEC
Report (2018). This sampling approach should be replicated (See Table 5).
Traditional Knowledge: Participation in the water monitoring every year during
remediation and thereafter every five years is vital.

CIRNAC response
The AEMP for Rayrock was developed to gather the information required to monitor the remedial
work that will be performed. CIRNAC-CARD strongly encourages the Tłı̨ chǫ Government to
perform any additional monitoring and data collection that they feel is needed to be more confident
in the future use of the area. CIRNAC-CARD will continue to contribute funding to allow the
Tłı̨ chǫ Government to investigate these areas of concern.
34)

Recommendation: Worker specific monitoring during remediation should include the
following: real-time airborne particulate monitoring, dust analysis, personal
radiation dosimeters for workers, radiation areas, and radon monitoring.
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CIRNAC response
Section 5.1 of the Sediment and Erosion Control Plan describes the monitoring, control measures
and action levels for dust monitoring at the site. Selection of specific analysis will be at the
discretion of the Remediation Contractor. The Contractor will also be required to develop a robust
Radiation Protection Protocol, which will detail actions covering all aspects of personal radiation
protection, radiation control areas and radon monitoring.
35)

Recommendation: Further sampling, monitoring, and review/analysis is needed to
refine and support the risk assessment findings. Areas of focus are: inclusion of all
uranium decay radionuclides, gamma radiation exposure, and radon exposure.

CIRNAC response
The monitoring of radionuclides at the Kwetı̨ ı̨ ɂaà site consider the appropriate radionuclides in the
U-238 decay chain as indicated in the response to recommendation TG14. Gamma studies at the
site, including the most recent monitoring in 2020, have covered the extent of gamma exposure at
the site and as discussed in the responses to TG14 and TG16 have been addressed in the risk
assessment (CanNorth 2018). Short-term radon measurements were collected in 2020 and the longterm monitors will be collected in 2021 and analysed to determine whether the conclusions of the
risk assessment will change with respect to radon. Therefore there is no need to collect any
additional data in terms of radionuclides, gamma or radon to refine or support the risk assessment.
Monitoring will continue at the site to ensure that the remedial actions are successful.
36)

Recommendation: Monitoring following remediation must ensure that the site
revegetates where warranted, and that structures and improvements do not
deteriorate or fail. Environmental quality at site and downstream of site must not
deteriorate.
Traditional Knowledge: Site specific guidance on revegetation should be sought. Also
Elder/youth site visits will ensure observations are made on ecology and adaptive
management approaches are adopted.

CIRNAC response
CIRNAC-CARD will develop a revegetation strategy, in consultation with the Tłı̨ chǫ, that will
rehabilitate areas of the site where civil works has been completed.
The Waste Nuclear Substance Licence from CNSC requires continual monitoring of site structures
to show that they are performing as designed. This Licence will be held in perpetuity.
If you require any additional information, please do not hesitate to contact us.
Respectfully submitted,

Ron Breadmore,
Project Manager, CIRNAC-CARD
cc:

Rasel Hossain, Senior Manager, CIRNAC-CARD
Andrew Richardson, Project Officer, CIRNAC-CARD
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