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Staff Report 
 

Applicant: 
City of Yellowknife 

Location: 
Yellowknife, NT 

Application: 
MV2009L3-0007 

Date Prepared: 
July 10, 2017 

Meeting Date: 
July 20, 2017 

Subject: 
Interim Groundwater Monitoring Plan, Version 1.0 

 
1. Purpose/Report Summary 

The purpose of this Report is to present to the Mackenzie Valley Land and Water Board (MVLWB/the 
Board) for approval, Version 1.0 of the Interim Groundwater Monitoring Plan (Plan), submitted by the 
City of Yellowknife (City) in accordance with Board direction, and arising from Part D, item 14 and 
Schedule 2, item 2 of their municipal Water Licence (Licence) MV2009L3-0007. 
 

2. Background 

• May 31, 2010 – Issuance of Licence MV2009L3-0007; 

• March 31, 2017 – Interim Groundwater Monitoring Plan Version 1.0 received; 

• April 6, 2017 – Review commenced; 

• May 11, 2017 – Reviewer comments and recommendations due and received; 

• June 8, 2017 – City responses received; 

• July 20, 2017 – Interim Groundwater Monitoring Plan Version 1.0 presented to the Board for 
approval; 

• May 30, 2022 – Licence MV2009L3-0007 Expiration. 
 
3. Discussion 

Requirement for an Interim Groundwater Monitoring Plan 
The requirements for this Plan arise from Part D, item 14 (Solid Waste Disposal Facilities Drainage 
Study) and Schedule 2, item 2 (Solid Waste Disposal Facilities Drainage Study) which were developed 
out of recommendations made by Indian and Northern Affairs Canada (INAC) and commitments made 
by the City during the Public Hearing held in January 2010 for the Licence renewal process. 

The City completed the Solid Waste Disposal Facilities Drainage Study (Study), and it was approved 
by the Board in August 2012 (attached). The Study made recommendations regarding long term 
groundwater monitoring. Following approval of the Study, and based on Schedule 2, item 2 of the 
Licence, and the Study’s findings, the City was next required to move ahead with developing a plan 
for, and initiating groundwater monitoring. The Board has communicated with the City regarding 
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proposals for new Surveillance Network Program (SNP) locations for monitoring groundwater 
surrounding the Solid Waste Disposal Facilities. On July 17, 2014 (attached), the Board noted that:  

“The Board requests that the City work with the Inspector to determine suitable locations for two 
new Surveillance Network Program (SNP) sites as proposed in the Study. Following this 
investigation, the City should submit a proposal for the revision of the SNP. In this proposal the 
City should include any additional SNP sites needed to monitor the closure of the landfill cell. The 
proposal should consider comments made during the review of the Landfill Drainage Study, the 
Interim Landfill Closure and Reclamation Plan, and any other relevant discussions. For each SNP 
site proposed, the City should provide a rationale, and propose the sampling location (coordinates 
and a map), sampling frequency, and sampling parameters.” 

On May 22, 2015 (attached), the Board provided further guidance related to groundwater monitoring 
and related SNP changes, related to the approval of the Solid Waste Facility Interim Closure and 
Reclamation Plan. 

In the Board’s October 8, 2015 approval (attached) of the City’s proposed SNP locations (which did 
not include groundwater monitoring), the Board noted that, “Upon submission of the Groundwater 
Monitoring Plan, the Board will review and potentially revise the parameters at the SNP stations 
related to water quality monitoring of the SWDF”. 

Following a meeting of interested parties regarding requirements of the City’s Licence (October 27, 
2016, summary notes attached), the Board issued a request on December 5, 2016 (attached) for the 
City to submit an Interim Groundwater Monitoring Plan, containing the following: 

1. All groundwater sampling data from in and around the vicinity of the Solid Waste Disposal 
Facilities, collected since the issuance of MV2009L3-0007; and 

2. The items listed as requirements for the Groundwater Monitoring Plan as per the Board’s letter 
to the City, May 22, 2015, as follows: 

a. Appropriately located and spaced groundwater wells, including wells up and downgradient 
from the solid waste facility, in all groundwater flow paths from the solid waste facility to 
receiving surface water bodies; 

b. Consultation on the location of groundwater wells by a hydrogeologist or equivalent expert 
in the field of groundwater monitoring; 

c. Consultation of the Alberta Guidelines, in lieu of specific NWT guidelines, on groundwater 
monitoring for municipal solid waste facilities; 

d. A sampling schedule that captures seasonal variation through the collection of two (2) 
groundwater samples per season, one after melt and one before freezeup, as field 
conditions permit; 

e. An annual evaluation of groundwater well placement, based on changes in operating plans 
at the solid waste facility; 

f. Proposed testing parameters and water quality criteria based on groundwater quality 
guidelines from other Canadian jurisdictions and background groundwater concentrations; 

g. Identify ‘compliance wells’ where criteria should be met; 
h. Proposed ‘action levels’ for groundwater quality at which a ‘response plan’ comes into 

effect; 
i. A detailed response plan which outlines the mitigative measures should groundwater 

quality action levels be exceeded that includes, but is not limited to: initial lines of 
communication following an exceedance; re-sampling and continued monitoring; 

j. Immediate/short term mitigation; long term mitigation; and preventative measures for 
future exceedances; and 
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k. An outline of how monitoring results will be reported. 
 

Submission Description 

On March 31, 2017, the City submitted the first version (Version 1.0) of their Interim Groundwater 
Monitoring Plan, which is intended to outline how the City will monitor for potential impacts from 
current operations at the Solid Waste Disposal Facilities. The City has not included a proposal for new 
SNP stations at this time. 

 
4. Comments 

The City has included a list of objectives for the Plan that match the requirements directed by the 
Board in the December 5, 2016 letter to the City. Table 1 below lists the components of the Plan 
required in the December 5, 2016 letter, and provides details on the adequacy of the submission. 

 
Table 1: Plan Completeness compared to the Board’s December 5, 2016 letter 

 Plan Components required by the Board Board staff analysis of the adequacy of the Plan 

1. All groundwater sampling data from in 
and around the vicinity of the Solid Waste 
Disposal Facilities, collected since the 
issuance of MV2009L3-0007. 
 

Section 3 covers groundwater monitoring data 
and refers to 2012 results included in Appendix 
A and 2016 results included in Appendix B. 
 
Based on Comment ID ECCC 6, the City should 
include a tabular summary of monitoring data in 
the next annual report, and all future annual 
reports, which clearly indicates appropriate 
guidelines and any exceedances. 
 

2. The items listed as requirements for the 
Groundwater Monitoring Plan as per the 
Board’s letter to the City, May 22, 2015, as 
follows:  

- 

a) Appropriately located and spaced 
groundwater wells, including wells up and 
downgradient from the solid waste facility, 
in all groundwater flow paths from the 
solid waste facility to receiving surface 
water bodies; 
 

Section 4 covers proposed monitoring well 
locations. 
 
Based on Comment ID ECCC 5, the City should 
include a tabular summary of all existing and 
proposed groundwater monitoring well 
locations, including identification numbers, 
descriptions, and rationale for each well. 
 
Based on Comment ID ECCC 7, the City should 
revise the map in Appendix C to include the 
direction of groundwater flow and site drainage. 
 



 

MV2009L3-0007 – City of Yellowknife Page 4 of 9 

 Plan Components required by the Board Board staff analysis of the adequacy of the Plan 

b) Consultation on the location of 
groundwater wells by a hydrogeologist or 
equivalent expert in the field of 
groundwater monitoring; 
 

Section 5 states that the City will consult with a 
third part hydrogeologist or equivalent expert to 
confirm that draft monitoring well locations 
adequately capture downgradient groundwater 
flow from the landfill, prior to well installation. 
 
Based on Comment ID ECCC 3, the City should 
ensure that the consultant hired to confirm the 
validity of proposed monitoring well locations 
evaluates the potential for contributions from 
road-related contaminants for sites located 
adjacent to roadways. 
 

c) Consultation of the Alberta Guidelines, in 
lieu of specific NWT guidelines, on 
groundwater monitoring for municipal 
solid waste facilities; 
 

Section 6 states that the City consulted the 
‘Standards for Landfills in Alberta.’  
 
In response to Comment ID MVLWB 3, the City 
confirmed that they consulted Alberta 
Guidelines; the City should indicate this in 
Section 6. 
 

d) A sampling schedule that captures 
seasonal variation through the collection 
of two (2) groundwater samples per 
season, one after melt and one before 
freezeup, as field conditions permit; 
 

Section 7 addresses the sampling schedule, with 
twice yearly sampling proposed. 
 
Based on Comment ID ECCC 4, the City should 
include a QA/QC protocol that includes the 
collection and analysis of field duplicates, within 
or appended to the Plan.  
 

e) An annual evaluation of groundwater well 
placement, based on changes in operating 
plans at the solid waste facility; 
 

Adequate (Section 8). 
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 Plan Components required by the Board Board staff analysis of the adequacy of the Plan 

f) Proposed testing parameters and water 
quality criteria based on groundwater 
quality guidelines from other Canadian 
jurisdictions and background groundwater 
concentrations; 
 

Section 9 lists proposed testing parameters. 
 
Based on Comment ID ECCC 2, the City should 
update the testing parameters included in 
Section 9 of the IGMP as follows:  

• Include Total and Dissolved Organic 
Carbon (TOC, DOC); 

• Include ortho-phosphorus; and 

• Hydrocarbons will be specified 
(benzene, toluene, ethyl benzene, 
xylene (BTEX) and total petroleum 
hydrocarbons (F1-F4). 

 
Based on GNWT-ENR Comment ID 5, the City 
should update Section 9 of the Plan to specify 
which standards/guidelines were selected for 
use as a comparative tool for data assessment 
and performance monitoring. 
 
Based on Comment ID MVLWB 5, the City 
should revise Section 9 to indicate that 
groundwater samples will be analyzed for 
dissolved metals instead of total trace metals. 
 
Based on Comment ID MVLWB 6, the City 
should revise Section 9 to reference that 
parameters were based on regulatory guidance 
from other jurisdictions in Canada, specifically 
Ontario and Alberta. 
 

g) Identify ‘compliance wells’ where criteria 
should be met; 
 

Adequate (Section 10). 
 
Based on Comment ID MVLWB 9, the City 
should revise Section 10 to include a reference 
to discussing groundwater quality control limits 
with Board staff and an Inspector prior to 
establishing quality control limits. 
 

h) Proposed ‘action levels’ for groundwater 
quality at which a ‘response plan’ comes 
into effect; 
 

Adequate (Section 11). 
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 Plan Components required by the Board Board staff analysis of the adequacy of the Plan 

i) A detailed response plan which outlines 
the mitigative measures should 
groundwater quality action levels be 
exceeded that includes, but is not limited 
to: initial lines of communication following 
an exceedance; re-sampling and continued 
monitoring; 
 

Section 12 comprises the Response Plan. 
 
Based on Comment ID MVLWB 10, the City 
should revise Section 12 to include notifying the 
Board and ENR when the lab provides analytical 
results that are above the performance 
standards/action levels. 
 

j) Immediate/short term mitigation; long 
term mitigation; and preventative 
measures for future exceedances; and 
 

Mitigation and preventative measures are 
covered in Section 13. 
 
Based on Comment ID MVLWB 4, the City 
should be reminded that the need for 
groundwater monitoring surrounding the Solid 
Waste Disposal Facility is tied to the operation 
of the facility, not just the capping and closure 
of the facility. This in an important 
differentiation, and was discussed with the City 
during a meeting on October 27, 2016. As with 
Comment ID MVLWB 2 (see below), the City 
should revise the IGMP to include an 
implementation timeline. 
 

k) An outline of how monitoring results will 
be reported. 
 

Section 14 includes procedures for reporting 
monitoring results. 
 
Based on Comment ID GNWT-ENR 7, the City 
should revise Section 14 to include 
recommended reporting practices for 
exceedances and mitigation actions, including 
monitoring results, analysis of the significance of 
the results, and recommendations for future 
monitoring and/or corrective action(s) that may 
have to be implemented. 
 

 
Based on Comment IDs GNWT-ENR 1, 2 and 6, the City has agreed to review the 2017 Environment 
and Climate Change Canada’s (ECCC) Guidelines on Solid Waste Management for Northern and Remote 
Communities – Groundwater Monitoring Best Practices and consider modifying the objectives of the 
Plan accordingly. 
 
Based on Comment ID MVLWB 8, the City should revise Appendix E: Typical Leachate Characteristics 
to include the reference ‘SWANA, 1991’ (Solid Waste Association of North America, Guidelines for 
Environmental Monitoring at Municipal Solid Waste Landfills). 
 
 
 



 

MV2009L3-0007 – City of Yellowknife Page 7 of 9 

5. Reviewer Comments 

By May 11, 2017, comments and recommendations on the Plan were received from three reviewers: 

• Environment and Climate Change Canada (ECCC); 

• Government of the Northwest Territories – Department of Environment and Natural Resources 
(GNWT-ENR); and 

• Board staff. 
 
The City responded on June 8, 2017. The Review Summary and Attachments (attached) present the 
concerns identified through the review of the Plan.  
 
Several reviewer comments (Comment ID ECCC 9 and GNWT-ENR 8) relating to the disposal of 
contaminated groundwater leachate in the Sewage Disposal Facilities will be addressed through the 
current public review of the Solid Waste Disposal Facilities Operations and Maintenance Plan. 
 
The City expressed interest in receiving groundwater monitoring data collected by the Giant Mine 
Remediation Project and sharing it with Board staff (Comment ID MVLWB 1); Board staff will provide 
City staff with these reports. 
 
In response to Comment ID MVLWB 2, the City stated that ‘Due to heavy workloads, the groundwater 

monitoring wells will not be drilled in 2017, but are planned to be installed in 2018.’ Board staff believe 

the City should revise the Interim Groundwater Monitoring Plan to include an implementation 

timeline, which includes, but is not limited to the following elements:  

• consultation with a Hydrogeologist; 

• a proposal to add new SNP location(s) based on additional groundwater monitoring wells 

(submitted to the Board for approval); 

• a Land Use Permit application for drilling of new groundwater monitoring wells; 

• well installation; and 

• commencement of monitoring. 

Based on Comment ID MVLWB 9, the City should be reminded to initiate a discussion with Board staff 
and the GNWT Inspector regarding establishment of groundwater quality control limits, prior to 
setting those limits. 
 
Based on Comment ID ECCC 6, the City should include tabular summaries of groundwater monitoring 
data in the 2017 Annual Report, and all future annual reports, with appropriate guidelines and any 
exceedances clearly indicated. 

 
6. Security 

N/A 
 

7. Conclusion 

Board staff conclude that further information was provided by the City in their responses to reviewer 
comments. Board staff suggest this submission is largely in conformity with the requirements for an 
Interim Groundwater Monitoring Plan set out in the Board’s December 5, 2016 letter, but conclude 
that several updates could improve the Plan prior to its final approval. 



 

MV2009L3-0007 – City of Yellowknife Page 8 of 9 

Board staff conclude that some reviewer comments pertain to details of annual reporting, and that 
others are being addressed through the review of the City’s Solid Waste Disposal Facilities Operations 
and Maintenance Plan. 
 

8. Recommendation 

Board staff recommend the Board approve the Interim Groundwater Monitoring Plan Version 1.0 on 
an interim basis, along with the associated Reasons for Decision, and that the Board require the City 
to submit a revised Plan (Version 1.1) by October 1, 2017, which should include: 

1. an implementation timeline, including but not limited to the following elements:  

a. consultation with a Hydrogeologist; 

b. a proposal to add new SNP location(s) based on additional groundwater monitoring wells 

(submitted to the Board for approval); 

c. a Land Use Permit application for drilling of new groundwater monitoring wells;  

d. well installation; and  

e. commencement of monitoring. 

2. Section 4: a tabular summary of all existing and proposed groundwater monitoring well locations, 

including identification numbers, descriptions, and rationale for each well; 

3. Section 5: evaluation of the potential for contributions from road-related contaminants for sites 

located adjacent to roadways, to be completed by the consultant hired to confirm the validity of 

proposed monitoring well locations; 

4. Section 6: reference to the City having consulted Alberta Guidelines for groundwater monitoring 

for municipal solid waste facilities; 

5. a QA/QC protocol that includes the collection and analysis of field duplicates, within or appended 

to the Plan; 

6. Section 9: 

a. add sampling parameters: total and dissolved organic carbon, ortho-phosphorus, and specify 

hydrocarbons as benzene, toluene, ethyl benzene and xylene (BTEX) and total petroleum 

hydrocarbons (F1-F4); 

b. specify which standards/guidelines were selected for use as a comparative tool for data 

assessment and performance monitoring; and 

c. reference that parameters were based on regulatory guidance from other jurisdictions in 

Canada, specifically Ontario and Alberta. 

7. Section 10: include a reference to discussing groundwater quality control limits with Board staff 

and a GNWT Inspector prior to establishing quality control limits; 

8. Section 12: include notifying the Board and GNWT-ENR when the lab provides analytical results 

that are above the performance standards/action levels; 

9. Section 14: include recommended reporting practices for exceedances and mitigation actions, 

including monitoring results, analysis of the significance of the results, and recommendations for 

future monitoring and/or corrective action(s) that may have to be implemented. 

10. Appendix C: revise the map in to include the direction of groundwater flow and site drainage; and 

11. Appendix E: include the reference ‘SWANA, 1991’ (Solid Waste Association of North America, 

Guidelines for Environmental Monitoring at Municipal Solid Waste Landfills). 
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Board staff further recommend that the Board remind the City: 

• that the need for groundwater monitoring surrounding the Solid Waste Disposal Facility is tied to 

the operation of the facility, not just the capping and closure of the Facility. This in an important 

differentiation, and was discussed with the City during a meeting on October 27, 2016; 

• to initiate a discussion with Board staff and the GNWT-Inspector regarding establishment of 

groundwater quality control limits, prior to establishment of those limits; 

• of their agreement to review the 2017 ECCC Guidelines on Solid Waste Management for Northern 

and Remote Communities – Groundwater Monitoring Best Practices and consider modifying the 

objectives of the Interim Groundwater Monitoring Plan accordingly; and 

• to include a tabular summary of monitoring data in the 2017 Annual Report, and all future annual 

reports, which clearly indicates appropriate guidelines and any exceedances. 

Board staff recommend that the revised Interim Groundwater Monitoring Plan (Version 1.1) be 
considered to be approved upon written confirmation of conformity from Board staff. 

Board staff recommend including the following text in the decision letter: 

• The Board acknowledges the City’s recent efforts to submit requirements under the Licence. 

• The Board notes that several reviewer comments related to the disposal of contaminated 
groundwater leachate in the Sewage Disposal Facilities are addressed in the review of the Solid 
Waste Disposal Facilities Operations and Maintenance Plan;  

• Board staff will provide City staff with groundwater monitoring data collected by the Giant Mine 

Remediation Project, for their reference; and 

• The City of Yellowknife shall adhere to the commitments made in their responses to reviewer 

comments dated May 29, 2017. 

 
9. Attachments 

• Solid Waste Disposal Facility Drainage Study (2012)  

• July 17, 2014 Board letter to City approving the Surface Water Metal Concentrations Study 

• May 21, 2015 Board letter to City: ICRP approval and Groundwater Monitoring direction  

• October 8, 2015 Board letter approving addition of SNP stations  

• October 27, 2016 Meeting of Interested Parties: summary notes  

• December 5, 2016 Board letter to City requesting submission of Interim Groundwater Monitoring 
Plan 

• Interim Groundwater Monitoring Plan, Version 1.0  
o Well Location Map 

• Review Summary and Attachments  

• Draft Reasons for Decision 

• Draft Decision Letter from the Board   
 

Respectfully submitted,  

 

 

Erica Janes Heather Scott  
Regulatory Specialist Technical Advisor 

 

http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20Yk%20-%20Landfill%20Drainage%20Study%20(LDS)%20-%20Mar8-12.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20Yk%20-%20Landfill%20Drainage%20Study%20(LDS)%20-%20Mar8-12.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Study%20of%20the%20Impact%20of%20the%20SWF%20Metals%20Study%20-%20Approval%20letter%20-%20Jul17-14.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Interim%20Closure%20and%20Reclamation%20Plan%20Approval%20Letter%20-%20May22-15.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK-%202014-15%20SNP%20Revisions%20Approval%20letter%20-%20Oct8-15.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20City%20of%20YK%20-%20WL%20Meeting%20Summary%20Notes%20-%20Oct27-16.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Request%20for%20Submission%20-%20Interim%20Groundwater%20Monitoring%20Plan%20-%20Dec5-16.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Request%20for%20Submission%20-%20Interim%20Groundwater%20Monitoring%20Plan%20-%20Dec5-16.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20INTERIM%20GROUNDWATER%20MONITORING%20PLAN%20-%20V1.0%20MARCH%202017%20-%20Mar31-17.pdf
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 Review Comment Table 

Board: MVLWB 

Review Item: City of YK - Interim Groundwater Monitoring Plan (MV2009L3-0007) 

File(s): MV2009L3-0007 

Proponent: City of Yellowknife 

Document(s): 
MV2009L3-0007 - City of YK - INTERIM GROUNDWATER MONITORING PLAN - V1.0 MARCH 2017 - Mar31-17 
(1.0MB) 

Item For Review 
Distributed On: 

Apr 6 at 11:53 Distribution List  

Reviewer Comments Due 
By: 

May 11, 2017 

Proponent Responses Due 
By: 

June 8, 2017 

Item Description: 

The City of Yellowknife has submitted an Interim Groundwater Monitoring Plan for their Solid Waste Facility, in 
accordance with Board direction and their municipal Water Licence MV2009L3-0007, outlined below. This Plan is 
for Board approval. 

The requirements for this Plan arise from Part D, item 14 (Solid Waste Disposal Facilities Drainage Study) and 
Schedule 2, item 2 of the Licence, which were developed out of recommendations made by INAC and 
commitments made by the City during the Public Hearing held in January 2010, during the renewal process for the 
Licence. 

The City completed the Solid Waste Disposal Facilities Drainage Study, and it was approved by the Board in August 
2012. The Study made a number of recommendations regarding long term groundwater monitoring. 

Based on Schedule 2, item 2, the City is next required, following approval of the Landfill Draining Study, to 
propose, install and monitor of groundwater wells based on the findings of the study. Since the Landfill Drainage 
Study, the Board has communicated with the City regarding proposals for new SNP locations for monitoring 
groundwater surrounding the Solid Waste Disposal Facilities. On July 17, 2014, the Board noted that “The Board 
requests that City work with the Inspector to determine suitable locations for two new Surveillance Network 

http://www.mvlwb.ca/Boards/MV/SitePages/search.aspx?app=MV2009L3-0007
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20INTERIM%20GROUNDWATER%20MONITORING%20PLAN%20-%20V1.0%20MARCH%202017%20-%20Mar31-17.pdf
http://216.126.96.250/LWB_IMS/WebAccess/IMS_P1427_PDF/MVLWB/11171_CRPPPYXq.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20Yk%20-%20Public%20Hearing%20-%20Transcripts%20-%20Jan19-10.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20Yk%20-%20Landfill%20Drainage%20Study%20(LDS)%20-%20Mar8-12.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Study%20of%20the%20Impact%20of%20the%20SWF%20Metals%20Study%20-%20Approval%20letter%20-%20Jul17-14.pdf
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Program (SNP) sites as proposed in the Study. Following this investigation, the City should submit a proposal for 
the revision of the SNP. In this proposal the City should include any additional SNP sites needed to monitor the 
closure of the landfill cell. The proposal should consider comments made during the review of the Landfill 
Drainage Study, the Interim Landfill Closure and Reclamation Plan, and any other relevant discussions. For each 
SNP site proposed, the City should provide a rationale, and propose the sampling location (coordinates and a 
map), sampling frequency, and sampling parameters.” 

On May 22, 2015, the Board provided further guidance related to groundwater monitoring and related SNP 
changes, related to the approval of the Solid Waste Facility Interim Closure and Reclamation Plan. 

In the Board’s October 8, 2015 approval of the City’s proposed SNP locations (which did not include groundwater 
monitoring), the Board noted that, “Upon submission of the Groundwater Monitoring Plan, the Board will review 
and potentially revise the parameters at the SNP stations related to water quality monitoring of the SWDF”. 

Following a meeting of interested parties regarding requirements of the City’s Licence, the Board issued a request 
on December 5, 2016 for the City to submit an Interim Groundwater Monitoring Plan, containing the following: 

1. All groundwater sampling data from in and around the vicinity of the Solid Waste Disposal Facilities, 
collected since the issuance of MV2009L3-0007; and 

2. The items listed as requirements for the Groundwater Monitoring Plan as per the Board’s letter to the City, 
May 22, 2015, as follows: 

a. Appropriately located and spaced groundwater wells, including wells up and downgradient from 
the solid waste facility, in all groundwater flow paths from the solid waste facility to receiving surface 
water bodies; 
b. Consultation on the location of groundwater wells by a hydrogeologist or equivalent expert in the 
field of groundwater monitoring; 
c. Consultation of the Alberta Guidelines, in lieu of specific NWT guidelines, on groundwater 
monitoring for municipal solid waste facilities; 
d. A sampling schedule that captures seasonal variation through the collection of two (2) 
groundwater samples per season, one after melt and one before freezeup, as field conditions permit; 
e. An annual evaluation of groundwater well placement, based on changes in operating plans at the 
solid waste facility; 
f. Proposed testing parameters and water quality criteria based on groundwater quality guidelines 

http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Interim%20Closure%20and%20Reclamation%20Plan%20Approval%20Letter%20-%20May22-15.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK-%202014-15%20SNP%20Revisions%20Approval%20letter%20-%20Oct8-15.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20City%20of%20YK%20-%20WL%20Meeting%20Summary%20Notes%20-%20Oct27-16.pdf
http://registry.mvlwb.ca/Documents/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Request%20for%20Submission%20-%20Interim%20Groundwater%20Monitoring%20Plan%20-%20Dec5-16.pdf
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from other Canadian jurisdictions and background groundwater concentrations; 
g. Identify ‘compliance wells’ where criteria should be met; 
h. Proposed ‘action levels’ for groundwater quality at which a ‘response plan’ comes into effect; 
i. A detailed response plan which outlines the mitigative measures should groundwater quality action 
levels be exceeded that includes, but is not limited to: initial lines of communication following an 
exceedance; re-sampling and continued monitoring; 
j. Immediate/short term mitigation; long term mitigation; and preventative measures for future 
exceedances; and 
k. An outline of how monitoring results will be reported. 

Reviewers are invited to submit questions, comments and recommendations on the Solid Waste Disposal Facilities 
Interim Groundwater Monitoring Plan by May 11, 2017. 

If you have questions or comments regarding this review or the Online Review System, please contact Erica Janes 
at (867)766-7466 or ejanes@mvlwb.com.  
  

General Reviewer 
Information: 

In addition to the email distribution list, the following organizations received review materials by fax: 

• Fort Resolution Métis Council - Trudy King  (867)394-3322; 
• Hay River Metis Council - Trevor Beck, President (867)874-4472; and 
• Northwest Territory Metis Nation - Tim Heron, NWTMN IMA Coordinator (867)872-3586. 

Contact Information: 
Erica Janes 867-766-7466 
Heather Scott 867-766-7463 
Jen Potten 867-766-7468 

 

 

 

 

mailto:ejanes@mvlwb.com
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Comment Summary 

Environment and Climate Change Canada: Melissa Pinto 

ID Topic Reviewer Comment/Recommendation Proponent Response Board Staff Analysis 

1 General File Comment (doc) ECCC Cover Letter  
Recommendation  

 
Noted. 

2 1. 2012 Dillon report 
(i.e., Landfill 
Drainage Study)2. 
Interim Groundwater 
Monitoring Plan, 
Section 4 (Proposed 
monitoring well 
locations) and 
Section 9 (Proposed 
testing parameters) 

Comment The 2012 Dillon report (i.e., 
Landfill Drainage Study) recommends 
conducting a longterm monitoring 
program to assess changes in surface and 
groundwater quality at the Solid Waste 
Facility (SWF). As per the Dillon report, 
"Groundwater monitoring should resume 
for this site annually for the analytical 
packages previously defined and 
consistent with this study." The Interim 
Groundwater Monitoring Plan does not 
incorporate all of the (existing) 
monitoring well sites and analytical 
parameters that were used for the Dillon 
study. In order to enable comparison of 
monitoring results between studies and 
detect changes in groundwater quality in 
relation to the SWMF, the Interim 
Groundwater Monitoring Plan should 
strive to maintain consistency with the 
Dillon study.  
Recommendation ECCC recommends 
that, in addition to the monitoring well 
locations proposed in the Interim 
Groundwater Monitoring Plan, wells 
MW1A, MW1B, MW4 and MW7 should 
also be monitored. ECCC recommends 

May 29: The City chose not to sample at 
the wells MW1A, MW1B, MW4 and MW7 
as they are within the waste mass of the 
landfill, and, from the Dillon study, show 
evidence that they are contaminated with 
leachate.  The recommended parameters 
will be added. Section 9 will be modified 
to include the following parameters: - 
turbidity - Total and Dissolved Organic 
Carbon (TOC, DOC) - Ortho-phosphorus - 
hydrocarbons will be specified (benzene, 
toluene, ethyl benzene, xylene (BTEX) and 
total petroleum hydrocarbons (F1-F4)) 
VOC's will not be included as those 
parameters as they were not identified to 
be a concern in the Dillon Study.  

Noted. The IGMP (Interim 
Groundwater Monitoring 
Plan) should be updated to 
reflect the additional 
parameters listed by the 
City. Board staff have 
reviewed the VOC data 
from the Landfill Drainage 
Study and have confirmed 
that VOCs do not have to 
be included in the list of 
parameters. 

http://216.126.96.250/LWB_IMS/WebAccess/IMS_P1427_PDF/MVLWB/nXe4x_20170511-MV2009L3-0007-City%20of%20Yellowknife-Municipal%20Water%20and%20Waste-Interim%20GW%20Monitoring%20Plan-ECCC%20Comments.pdf
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that groundwater monitoring parameters 
be more consistent with the Dillon study. 
In particular, the following parameters 
should be added to the proposed 
groundwater sampling program: volatile 
organic compounds (those specified in 
the 2012 Dillon study), turbidity, Total 
and Dissolved Organic Carbon (TOC, 
DOC), and ortho-phosphorus. ECCC 
recommends that Section 9 (Proposed 
testing parameters) of the Interim 
Groundwater Monitoring Plan should be 
revised to incorporate these additional 
parameters. As well, Section 9 should 
specify which hydrocarbons will be 
monitored; benzene, toluene, 
ethylbenzene, xylene (BTEX) and total 
petroleum hydrocarbons (F1-F4) are 
recommended.  

3 1. Interim 
Groundwater 
Monitoring Plan, 
Section 4 (Proposed 
monitoring well 
locations) 

Comment New groundwater monitoring 
wells are proposed to be installed 
adjacent to highways no. 3 and 4. This 
includes locations to monitor 
downgradient groundwater quality (i.e., 
MW9-MW12) and background levels (i.e., 
MW13). 
Recommendation ECCC recommends 
that the City of Yellowknife confirm 
whether they have evaluated the 
potential for contributions from road-
related contaminants (spills, salts, vehicle 
emissions) for those sites located 
adjacent to roadways. 

May 29: This will be discussed with the 
Consultant the City hires to confirm the 
validity of the proposed monitoring well 
locations prior to installation.  

Noted. The City should 
ensure that the consultant 
hired evaluates the 
potential for contributions 
from road-related 
contaminants for sites 
located adjacent to 
roadways. 
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4 1. Interim 
Groundwater 
Monitoring Plan, 
Section 7 (Sampling 
schedule) 

Comment The Interim Groundwater 
Monitoring Plan contains limited details 
regarding Quality Assurance (QA)/Quality 
Control (QC). Field duplicates should be 
incorporated into a QA/QC protocol, in 
order to permit evaluation of field 
collection technique. 
Recommendation ECCC recommends 
incorporating the collection and analysis 
of field duplicates into a QA/QC protocol. 
Detailed QA/QC methods should be 
provided within, or appended to, the 
Interim Groundwater Monitoring Plan. 

May 29: The City will include the 
collection and analysis of field duplicates 
into a QA/QC protocol.  

Noted. The IGMP should be 
updated to include QA/QC 
for sample collection and 
analysis. 

5 1. Interim 
Groundwater 
Monitoring Plan 

Comment The Interim Groundwater 
Monitoring Plan should include a 
summary of all existing and proposed 
monitoring wells which is compiled into 
one location. 
Recommendation ECCC recommends 
including a tabular summary of all existing 
and proposed monitoring well locations in 
the Interim Groundwater Monitoring 
Plan. This summary should provide the 
identification number, description, and 
rationale for each existing and proposed 
monitoring well. 

May 29: The City will include the 
recommended tabular summary of all 
existing and proposed monitoring well 
locations with the information suggested 
in the next revision.   

Noted. The IGMP should be 
updated to include a 
tabular summary of all 
existing and proposed 
monitoring well locations 
in the Plan. This summary 
should provide the 
identification number, 
description, and rationale 
for each existing and 
proposed monitoring well. 

6 1. Interim 
Groundwater 
Monitoring Plan, 
Section 14 
(Reporting results) 

Comment The reporting format should 
enable comparison of current sampling 
results against previous monitoring data, 
as well as comparison against 
background/ reference data, appropriate 
guidelines, and action levels. 
Recommendation ECCC recommends 

May 29: The City will consider including a 
tabular summary of monitoring data in 
the next annual water licence report.  

The City should include 
tabular summaries of 
groundwater monitoring 
data in the 2017 Annual 
Report, and all future 
annual reports, with 
appropriate guidelines and 
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including a tabular summary of 
monitoring data in the annual water 
licence report that includes comparison 
against: historical data, background/ 
reference data, appropriate guidelines, 
and action levels. Exceedances should be 
clearly indicated. 

any exceedances clearly 
indicated.  

7 1. Interim 
Groundwater 
Monitoring Plan, 
Appendix C 
(Proposed 
Monitoring Well 
Locations) 

Comment The map provided in Appendix 
C (Proposed Monitoring Well Locations) 
does not indicate all existing monitoring 
wells. In addition, there is no indication of 
the direction of groundwater flow or site 
drainage on the map. Including this 
information would be valuable to 
illustrate the proposed monitoring well 
locations, relative to site conditions. 
Recommendation ECCC recommends 
updating Appendix C (Proposed 
Monitoring Well Locations) of the Interim 
Groundwater Monitoring Plan to include 
all existing monitoring wells (i.e., add 
MW1A, MW2A, MW 4 and MW7). 
Inclusion of arrows to indicate 
groundwater flow and site drainage 
would add value to Appendix C (Proposed 
Monitoring Well Locations). 

May 29: Appendix C will be updated to 
indicate groundwater flow and site 
drainage.    The City does not see the 
value in including the wells MW1A, 
MW2A, MW 4 and MW7 in Appendix C as 
they are not being sampled.  

Noted. The IGMP should be 
updated to include 
groundwater flow and site 
drainage in Appendix C; 
Board staff agree that wells 
MW1A, MW2A, MW4 and 
MW7 do not monitor the 
migration of groundwater 
from the facility. 

8 1. Interim 
Groundwater 
Monitoring Plan, 
Section 7 (Sampling 
schedule) 

Comment The proposed sampling 
schedule includes two sampling events; 
one in spring (late June - early July) and 
one in fall (late October - early 
November). 
 
 

May 29: The City will leave the dates as 
stated unless weather conditions dictate 
otherwise.   

Noted. 
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Recommendation ECCC recommends 
that the City of Yellowknife review 
historical temperatures for the proposed 
fall sampling times. If appropriate, the fall 
sampling schedule may be revised to 
"mid-September to mid-October", as the 
monitoring wells could be frozen by the 
sampling dates proposed in the Interim 
Groundwater Monitoring Plan (i.e., late 
October to early November). 

9 1. Interim 
Groundwater 
Monitoring Plan, 
Section 13 
(Mitigation and 
preventative 
measures) 

Comment Section 13 (Mitigation and 
preventative measures) states 
"Transferring leachate from the SWF to 
the lagoon will also prevent infiltration 
into the groundwater." ECCC advises that 
transferring landfill leachate to a sewage 
lagoon could interfere with lagoon 
performance, and could introduce 
contaminants (e.g. metals) into the 
wastewater treatment system.  
Recommendation ECCC recommends 
that leachate be fully analyzed for 
potential landfill contaminants and 
evaluated for compatibility with lagoon 
treatment system if considering 
transferring leachate to a lagoon.  
 
 
 
 
 
 
 

May 29: Leachate is currently analyzed 
prior to disposal. The City will continue to 
dispose as per requirements of the water 
licence.   

This issue is being 
addressed through the 
review of the Solid Waste 
Disposal Facilities O&M 
Plan. 
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GNWT - ENR: Central Email GNWT 

ID Topic Reviewer Comment/Recommendation Proponent Response Board Staff Analysis 

10 General File Comment (doc) ENR Letter with 
Comments and Recommendations  
Recommendation  

 
Noted. 

1 Topic 1: ECCC 
Guidelines: Solid 
Waste Management 
for Northern and 
Remote 
Communities (March 
2017) 

Comment The Solid Waste Management 
for Northern and Remote Communities 
Guidelines were recently released by 
Environment Canada and Climate Change 
(ECCC) in March 2017. Section 7.0 of this 
document offers guidance with respect to 
groundwater monitoring of Solid Waste 
Facilities (SWF) in northern communities. 
As such, comments below may 
occasionally refer to Best Groundwater 
Monitoring Practices, as enumerated 
within the ECCC guidelines, to 
supplement previously made by ENR or 
current recommendations herein.  
Recommendation 1) ENR recommends 
that current and future versions of 
Interim Groundwater Monitoring Plan 
(IGMP) refer to the 2017 ECCC Guidelines 
on Solid Waste Management for Northern 
and Remote Communities - Groundwater 
Monitoring Best Practices (section 7.0) 

May 29: The guidelines referenced by 
ECCC were released in March 2017, the 
same month this plan was submitted. The 
City will review the 2017 ECCC Guidelines 
on Solid Waste Management for Northern 
and Remote Communities - Groundwater 
Monitoring Best Practices and will 
consider revising for the next version of 
the current plan.  

Noted. 

2 Topic 2: IGMP 
Objectives  

Comment Objectives of a Groundwater 
Monitoring Plan must be carefully 
selected and described, as they are to 
provide guidance on what the plan is to 
accomplish, such as type of monitoring 
and purpose that is required at 
Yellowknife Landfill site. These objectives 

May 29: The guidelines referenced by 
ECCC were released in March 2017, the 
same month this plan was submitted. The 
City will review the 2017 ECCC Guidelines 
on Solid Waste Management for Northern 
and Remote Communities - Groundwater 
Monitoring Best Practices and will 

Noted.  

http://216.126.96.250/LWB_IMS/WebAccess/IMS_P1427_PDF/MVLWB/bCENe_2017-05-11%20-%20Adobe%20-%20ENR%20Letter%20to%20the%20Board%20-%20City%20of%20Yellowknfie%20-%20MV2009L3-0007%20-%20ENR%20Comments.pdf
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will influence decision making during the 
duration of the IGMP towards assessing 
the validity of the results monitored and 
compiled, and influencing future 
actions/decisions towards potential 
changes or improvements. Appropriate 
objectives will also aid to prevent 
inefficiencies and/or poor planning, which 
could then translate in higher capital 
costs. The extent, to which IGMP 
Objectives are being met once the 
program is up and running, will also help 
determine the validity of the program. 
Objectives selected in the current IGMP 
should be modified to what the IGMP is 
to accomplish. The current Objectives 
enumerated in 2 a) through 2 k)) 
represent components to be included 
within a Groundwater Monitoring Plan, as 
previously requested by the Board in the 
past. In ENR's opinion, suggested 
appropriate objectives in the current 
City's Plan could be taken from the newly 
released ECCC Guidelines for Solid Waste 
Management for Northern and Remote 
Communities (Table 7.1) of (but not 
limited to): . To measure the extent and 
magnitude of groundwater leachates 
contamination (if any) underneath the 
Solid Waste Facility Old Cell; . To measure 
the extent and magnitude of groundwater 
leachates contamination (if any) 
migrating offsite from the Solid Waste 
Facility; . To measure groundwater levels 

consider modifying the current objectives 
for next version of the plan.    
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and general hydrogeological conditions 
on the site; . To assess baseline 
groundwater chemistry; and . To use 
quality assurance and quality control 
(QA/QC)  
Recommendation 1) ENR recommends 
that the IGMP objectives be revised by 
the City, in order to provide the necessary 
guidance for assessing results, 
establishing trends and informing future 
decision making with respect to 
groundwater monitoring of Yellowknife 
SWF. ENR suggests referring to the 2017 
ECCC Guidelines for Solid Waste 
Management for Northern and Remote 
Communities for guidance. 

3 Topic 3: 
Groundwater 
Monitoring of New 
Landfill Cells 

Comment Section 4 of the IGMP specifies 
that groundwater monitoring locations 
recommended in the plan are rough 
locations, and that further investigation 
will take place in the spring of 2017 once 
the spring melt is completed to 
determine optimal locations. ENR notes 
that previous versions of O&M Plans (V3 
& V4) stated the City's plan and intention 
to establish groundwater monitoring 
wells upstream and downstream of the 
new landfill Cells. Groundwater 
monitoring of the new landfill cell(s) 
would serve several purposes, amongst 
which: a) determine the integrity of the 
liner, and b) serve as the initial 
groundwater quality for this/these 
downstream location(s) (or initial 

May 29: The final locations will be 
approved by suitable qualified 
professionals.   

Noted. 
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"impacted groundwater baseline" data), 
for comparison of future groundwater 
monitoring of the Cells operations.  
Recommendation 1) ENR recommends 
that the final locations chosen by the City 
and overall IGMP be overseen and 
approved by suitable qualified 
professionals (Section 7.0, ECCC 
Guidelines). 

4 None Comment None 
Recommendation 2) ENR recommends 
that groundwater monitoring well 
locations be added downstream from Cell 
A and Cell B in order to monitor the 
integrity of each respective liner and also 
to provide reference baseline data for 
future comparison of Cell A & B 
groundwater monitoring. 

May 29: The City will consider adding 
monitoring well locations downstream 
from Cell A and Cell B.  

Board staff note that the 
City will be consulting with 
a hydrogeologist in the 
near future, and that 
professional advice on 
groundwater well 
placement should take into 
account all possible 
groundwater 
contamination/migration 
offsite. 

5 Topic 4: Significance 
of Results 
Guidelines/Standards 
for Comparison 

Comment Section 9 of the IGMP 
proposed the monitoring of various 
parameters (i.e. Microbiology, Physicals, 
Major Ions, Nutrients, Organic 
Parameters & Trace Metals (Total). 
Results provided in Appendix A of the 
IGMP (from the 2011-2012 LDS) referred 
to the Federal Interim Groundwater 
Quality Guidelines, while results 
monitored on September 29, 2016 
(provided in Appendix B) where not 
compared to any Guidelines or standards. 
Section 11 of the IGMP also specifies that 

June 8: The City will update the IGMP to 
specify which Standards/Guidelines were 
selected to be used as a comparative tool 
for data assessment and performance 
monitoring for the next version of the 
plan.   

Noted. The IGMP should be 
updated to specify 
Standards/Guidelines were 
selected to be used as a 
comparative tool for data 
assessment and 
performance monitoring. 
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"Any deviation outside of the above 
parameters would lead to the 
implementation of the Response Plan". 
ENR notes that in order to establish such 
a deviation, standards or EQCs must first 
be selected and/or determined, and 
therefore identified in the IGMP. ENR 
notes that the 2017 ECCC Guidelines 
specifies that: "If one or more parameters 
are found to exceed the appropriate 
standard, the owner/operator should 
select and implement the corrective 
measure, establish a corrective action 
groundwater monitoring program, and 
take any necessary interim measures. "In 
cases where corrective measures are 
being undertaken, sampling to ensure the 
measures' success should be continued 
until compliance with the groundwater 
standard has been met for three 
years"(Table 7.1, ECCC Guidelines). The 
ECCC Guidelines refer to the Yukon 
Contaminated Sites Regulation as an 
example for selecting standards or EQCs. 
The Guidelines also specify that the 
Canadian Environmental Quality 
Guidelines (CEQG) may be selected, in 
times when no local standards are 
available.  
Recommendation 1) ENR recommends 
the IGMP to be updated to specify which 
Standards/Guidelines were selected by 
the City of Yellowknife to be used as a 
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comparative tool for data assessment and 
performance monitoring. 

6 Topic 5: Sampling by 
Individuals with 
Appropriate Training 
and Experience 

Comment Section 7.0 of the newly 
release ECCC Guidelines recommends 
that sampling and procedures for 
analysis, storage, shipping, etc. should be 
completed by people with appropriate 
training and experience. 
Recommendation 1) ENR recommends 
that the City of Yellowknife’s IGMP 
specify the minimum expected 
qualifications of the inidviduals in charge 
of conducting sampling and associated 
activities. 

June 8: The City will review the ECCC 
guidelines and adjust its practices as 
necessary.  

Noted. 

7 Topic 6: Reporting of 
Groundwater 
Monitoring Results 

Comment Reporting practices and 
expectations with respect to groundwater 
monitoring are currently not specified 
within the City of Yellowknife's Water 
Licence. ECCC guidelines recommend that 
groundwater reporting practices include 
monitoring results, analysis of the 
significance of the results, and 
recommendations for future monitoring 
and/or corrective action that may have 
been implemented.  
Recommendation 1) ENR recommends 
that future IGMP reporting practices 
follow ECCC recommendations for 
exceedances and mitigation actions. 
 
 
 
 

June 8: No comment  The City should follow the 
recommended reporting 
practices for exceedances 
and mitigation actions, 
including monitoring 
results, analysis of the 
significance of the results, 
and recommendations for 
future monitoring and/or 
corrective action(s) that 
may have to be 
implemented. 
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8 Topic 7: Proposed 
Transfer/Disposal of 
Contaminated 
Groundwater 
Leachates to 
Yellowknife Sewage 
Disposal Facilities 

Comment Characterization of 
groundwater leachate at the landfill that 
occurred in 2011 & 2012 was performed 
by the City of Yellowknife as part of the 
Landfill Drainage Study (LDS) (see 
Appendix A, IGMP). When compared to 
the Yellowknife Water and Sewer By-Law 
4663, groundwater monitoring results 
from the LDS shows that groundwater 
leachate did not meet By-law 4663 
criteria. The extent and magnitude of 
leachate contaminated groundwater 
should be determined before any 
decision can be made towards alternate 
groundwater leachate management 
measures. As stated previously in other 
review comments, ENR is of the opinion 
that contaminated leachate from the 
Landfill facility should not be disposed of 
at the Sewage Lagoon. Section 13 of the 
IGMP specifies that the main preventive 
measure that is ongoing at the SWF is the 
Capping Program, to reduce the amount 
of infiltration and leachate generation. 
ENR understands the capping program to 
be limited to the Composting Facility 
area, and that no other capping activities 
are currently planned for the old landfill 
cell.  
Recommendation 1) It is recommended 
the City of Yellowknife comment on the 
status of capping activities currently 
planned for the old landfill cell. 

June 8: At this time capping activities are 
only taking place at the compost pad and 
no other capping activities have been 
planned at this time.  

This issue (leachate 
disposal in the Sewage 
Disposal Facilities) is being 
addressed through the 
review of the Solid Waste 
Disposal Facilities O&M 
Plan. 
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9 None Comment None 
Recommendation 2) The City of 
Yellowkknife should conduct the 
groundwater monitoring program to 
determine the extent and magnitude of 
groundwater contamination in the areas 
within the proximity of the landfill. 

June 8: The City is currently in the process 
of initiating a groundwater monitoring 
program.  

Noted. 

MVLWB: Erica Janes 

ID Topic Reviewer Comment/Recommendation Proponent Response Board Staff Analysis  

1 Section 4: Proposed 
Monitoring Well 
Locations 

Comment This section states that the 
'proximity to Giant Mine hampers 
monitoring well placement along the 
northern boundary' of the site. 
Recommendation The Giant Mine 
Remediation Project Team has shared 
groundwater monitoring data with the 
MVLWB. Would this data be useful to the 
City when considering final well locations 
and/or analyzing groundwater quality? 
Will the Hydrogeologist be able to advise 
on the appropriateness of well locations 
adjacent to the Giant Mine site? 

June 8: Yes, this data will be useful to the 
City when considering final well locations. 
The City would expect that the consultant 
will be able to advise on the appropriate 
placement of well locations adjacent to 
the Giant Mine site.  

Noted. 

2 Section 5: 
Hydrogeologist 
Consultation 

Comment This section references the City 
consulting with a 3rd party 
Hydrogeologist or equivalent expert to 
confirm the draft locations adequately 
capture downgradient groundwater flow 
from the landfill, prior to well installation. 
Recommendation Will the next iteration 
of the Groundwater Monitoring Plan 
submitted by the City include rationale 
from the Hydrogeologist with respect to 
well locations? Will the consultation with 

June 8: The City will be consulting with a 
Hydrogeologist, rationale for well 
locations will be included in future 
versions of the Groundwater Monitoring 
Plan. Due to heavy workloads, the 
groundwater monitoring wells will not be 
drilled in 2017, but are planned to be 
installed in 2018.  

The City should revise the 
IGMP to include an 
implementation timeline, 
which includes but is not 
limited to the following 
elements: consultation 
with a Hydrogeologist, 
proposal to add new SNP 
location(s) based on 
additional groundwater 
monitoring wells 
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the Hydrogeologist occur in time for 
groundwater monitoring wells to be 
drilled in 2017? 

(submitted to the Board for 
approval), a Land Use 
Permit application for 
drilling of new 
groundwater monitoring 
wells; well installation, and 
commencement of 
monitoring. 
 

3 Section 6: Alberta 
Guidelines 
Consultation 

Comment The December 5, 2016 letter 
from the Board to the City asked that the 
Alberta Guidelines be consulted in the 
development of the Groundwater 
Monitoring Plan. Board staff note that 
these are appended to the Plan. 
Recommendation Did the City consult the 
Alberta Guidelines in the development of 
the Groundwater Monitoring Plan? 

June 8: Yes the City consulted the Alberta 
Guidelines in the development of the 
Groundwater Monitoring Plan.  

Noted. 

4 Section 7: Sampling 
Schedule 

Comment This section states that 'At a 
minimum samples will be drawn during 
and post construction.' 
Recommendation Please clarify the 
meaning of this statement, relative to the 
planned ongoing sampling program; is 
this statement intended to apply only to 
the first year, should conditions not 
permit sampling after break-up and 
before freeze-up? 

June 8: "Further sampling would be 
planned around the construction of the 
capping system as recommended in the 
Dillon 2012 Report. At a minimum 
samples will be drawn during and post 
construction." This statement is intended 
only to apply during construction of the 
capping system. "The capping program 
will reduce the amount of infiltration and 
leachate generation however the extent 
will require monitoring of surface water 
and groundwater quality pre, during and 
post construction, as well as ongoing 
annual monitoring and evaluation."  

Board staff note that the 
need for groundwater 
monitoring surrounding the 
Solid Waste Disposal 
Facility is tied to the 
operation of the facility, 
not just the capping and 
closure of the facility. This 
in an important 
differentiation, and was 
discussed with the City 
during a meeting on 
October 27, 2016. As in 
Comment ID MVLWB 2, the 
City should revise the IGMP 
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to include an 
implementation timeline. 

5 Section 9: Proposed 
Testing Parameters 

Comment This section lists total trace 
metals as parameters to be tested. 
Recommendation Please indicate 
rationale for testing total trace metals as 
opposed to dissolved metals, and/or 
indicate the source(s) for the chosen 
sampling parameters. 

June 8: The City intended to follow the 
Dillon 2012 parameters. When ordering 
analysis from the lab, they were 
instructed that the samples were 
groundwater. Groundwater samples will 
be analyzed for Regulated Metals (CCME - 
Dissolved) moving forward.   

Noted. The IGMP should be 
updated accordingly. 

6 Section 9: Proposed 
Testing Parameters 

Comment This section references the 
Dillon 2012 Report as the source of 
parameters listed. The Board's May 22, 
2015 letter required 'proposed testing 
parameters and water quality criteria 
based on groundwater quality guidelines 
from other Canadian jurisdictions and 
background groundwater concentrations.' 
Recommendation Are the parameters 
listed based on groundwater guidelines 
from other Canadian jurisdictions? Please 
provide references. 

June 8: The parameters were based on 
the Dillon 2012 report which were based 
upon "suggestions provided in regulatory 
guidance available for other jurisdictions 
in Canada (specifically ON and AB)"  

Noted. The IGMP should be 
updated to include this 
reference. 

7 Section 9: Proposed 
Testing Parameters 

Comment This section references the 
Dillon 2012 Report as the source of 
parameters listed. The Board's May 22, 
2015 letter required 'proposed testing 
parameters and water quality criteria 
based on groundwater quality guidelines 
from other Canadian jurisdictions and 
background groundwater concentrations.' 
Recommendation Are background 
groundwater concentrations available? 
Are the proposed testing parameters 
based on background concentrations? 

June 8: Background groundwater 
concentrations are not available. 
Therefore the proposed testing paramters 
are not based on background 
concentrations.   

Noted. 
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Please provide additional details to clarify 
use of references. 

8 Appendix E: Typical 
Leachate 
Characteristics 

Comment This table is provided with no 
reference. 
Recommendation Is the data provided 
sourced from the City of YK Landfill? 
Please provide a reference. 

June 8: Table 1: Typical Leachate 
Characteristics (SWANA, 1991)  

The IGMP should be 
updated to include this 
reference. 

9 Section 10: 
Compliance Wells 

Comment This section states that 
'Groundwater quality control limits will be 
established for each naturally occurring 
parameter.' 
Recommendation According to what 
criteria will groundwater quality control 
limits be set? 

June 8: The criteria for groundwater 
quality control limits will depend on what 
naturally occuring paramters are 
identified. An example would be arsenic, 
as national standards do not apply to 
Yellowknife. A discussion with the 
board/inspector will take place prior to 
establishing quality control limits.   

Noted. The City should 
revise Section 10 to include 
a reference to discussing 
groundwater quality 
control limits with Board 
staff and an Inspector prior 
to establishing quality 
control limits. 

10 Section 12: Response 
Plan 

Comment This section states that the 
MVLWB and ENR will be notified if any 
deviation occurs outside of the outlined 
performance standards/action levels, but 
does not include a timeframe. 
Recommendation Please clarify whether 
reporting of exceedances to the MVLWB 
and ENR will be done immediately, or 
only during quarterly SNP reporting. 

June 8: MVLWB and ENR will be notified 
when the lab provides results if they are 
outside of the outlined performance 
standards/action levels.  

Noted. The IGMP should be 
updated to include this 
information. 

11 Proposed SNP 
locations 

Comment The May 22, 2015 letter issued 
by the Board to the City noted that 
proposed changes to the SNP, including 
station locations, testing frequency, and 
sampling and analysis requirements for 
monitoring locations included in the 
Groundwater Monitoring Program shall 
be submitted with the revised ICRP. 
 

June 8: Questions are unclear. Do you 
mean include Groundwater Monitoring 
Program data in the nect revised 
ICRP?  The City will plan to submit the 
next version of the Groundwater 
Monitoring Plan before the end of 2017. 
This is not contingent on the City's 
consultation with the hydrogeologist.  

Noted. As in Comment ID 
MVLWB 2 and 4, the City 
should revise the IGMP to 
include an implementation 
timeline. 
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Recommendation Will this information 
be included in the next revision of the 
Groundwater Monitoring Plan? Does the 
City plan to submit the next version of the 
Groundwater Monitoring Plan with the 
revised ICRP in early 2018? Is this 
contingent on the City's consultation with 
the Hydrogeologist? 
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                                                              May 11, 2017 
 
Erica Janes 
Regulatory Officer 
Mackenzie Valley Land and Water Board 
7th Floor – 4910 50th Avenue  
P.O. Box 2130 
Yellowknife, NT 
X1A 2P6 
 
Dear Ms. Janes, 
 
Re: City of Yellowknife 
 Water Licence – MV2009L3-0007 
 Interim Groundwater Monitoring Plan 
 Request for Review and Comments 
 
The Department of Environment and Natural Resources (ENR), Government of the 
Northwest Territories (GNWT) has reviewed the plan at reference based on its 
mandated responsibilities under the Environmental Protection Act, the Forest 
Management Act, the Forest Protection Act, the Species at Risk  (NWT) Act, the Waters 
Act and the Wildlife Act and provides the following comments and recommendations 
for the consideration of the Board. 
 
Topic 1:  ECCC Guidelines – Solid Waste Management for Northern and Remote 

Communities (March 2017) 
 
Comment(s): 
 
The Solid Waste Management for Northern and Remote Communities Guidelines were 
recently released by Environment Canada and Climate Change (ECCC) in March 
2017. Section 7.0 of this document offers guidance with respect to groundwater 
monitoring of Solid Waste Facilities (SWF) in northern communities.  
 
As such, comments below may occasionally refer to Best Groundwater Monitoring 
Practices, as enumerated within the ECCC guidelines, to supplement previously 
made by ENR or current recommendations herein.
  
 

http://publications.gc.ca/collections/collection_2017/eccc/En14-263-2016-eng.pdf
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Recommendation(s): 
 
1) ENR recommends that current and future versions of Interim Groundwater 

Monitoring Plan (IGMP) refer to the 2017 ECCC Guidelines on Solid Waste 
Management for Northern and Remote Communities - Groundwater Monitoring 
Best Practices (section 7.0)  

 
Topic 2: IGMP Objectives  
 
Comment(s): 
 
Objectives of a Groundwater Monitoring Plan must be carefully selected and 
described, as they are to provide guidance on what the plan is to accomplish, such as 
type of monitoring and purpose that is required at Yellowknife Landfill site. These 
objectives will influence decision making during the duration of the IGMP towards 
assessing the validity of the results monitored and compiled, and influencing future 
actions/decisions towards potential changes or improvements. Appropriate 
objectives will also aid to prevent inefficiencies and/or poor planning, which could 
then translate in higher capital costs. The extent, to which IGMP Objectives are being 
met once the program is up and running, will also help determine the validity of the 
program. Objectives selected in the current IGMP should be modified to what the 
IGMP is to accomplish. The current Objectives enumerated in 2 a) through 2 k)) 
represent components to be included within a Groundwater Monitoring Plan, as 
previously requested by the Board in the past. 
 
In ENR’s opinion, suggested appropriate objectives in the current City’s Plan could 
be taken from the newly released ECCC Guidelines for Solid Waste Management for 
Northern and Remote Communities (Table 7.1) of (but not limited to): 
  

• To measure the extent and magnitude of groundwater leachates 
contamination (if any) underneath the Solid Waste Facility Old Cell;  

• To measure the extent and magnitude of groundwater leachates 
contamination (if any) migrating offsite from the Solid Waste Facility; 

• To measure groundwater levels and general hydrogeological conditions 
on the site; 

• To assess baseline groundwater chemistry; and 
• To use quality assurance and quality control (QA/QC) 

 
Recommendation(s): 
 
1) ENR recommends that the IGMP objectives be revised by the City, in order to 

provide the necessary guidance for assessing results, establishing trends and 
informing future decision making with respect to groundwater monitoring of 
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Yellowknife SWF. ENR suggests referring to the 2017 ECCC Guidelines for Solid 
Waste Management for Northern and Remote Communities for guidance. 

 
Topic 3: Groundwater Monitoring of New Landfill Cells 
 
Comment(s): 
 
Section 4 of the IGMP specifies that groundwater monitoring locations 
recommended in the plan are rough locations, and that further investigation will 
take place in the spring of 2017 once the spring melt is completed to determine 
optimal locations.  
 
ENR notes that previous versions of O&M Plans (V3 & V4) stated the City’s plan and 
intention to establish groundwater monitoring wells upstream and downstream of 
the new landfill Cells. Groundwater monitoring of the new landfill cell(s) would 
serve several purposes, amongst which: a) determine the integrity of the liner, and 
b) serve as the initial groundwater quality for this/these downstream location(s) 
(or initial “impacted groundwater baseline” data), for comparison of future 
groundwater monitoring of the Cells operations. 
 
Recommendation(s): 
 
1) ENR recommends that the final locations chosen by the City and overall IGMP be 

overseen and approved by suitable qualified professionals (Section 7.0, ECCC 
Guidelines). 
 

2) ENR recommends that groundwater monitoring well locations  be added 
downstream from Cell A and Cell B in order to monitor the integrity of each 
respective liner and also to provide reference “baseline data” for future 
comparison of Cell A & B groundwater monitoring. 

 
Topic 4: Significance of Results – Guidelines/Standards for Comparison 
 
Comment(s): 
 
Section 9 of the IGMP proposed the monitoring of various parameters (i.e. 
Microbiology, Physicals, Major Ions, Nutrients, Organic Parameters & Trace Metals 
(Total). Results provided in Appendix A of the IGMP (from the 2011-2012 LDS) 
referred to the Federal Interim Groundwater Quality Guidelines, while results 
monitored on September 29, 2016 (provided in Appendix B) where not compared to 
any Guidelines or standards.   
 
Section 11 of the IGMP also specifies that “Any deviation outside of the above 
parameters would lead to the implementation of the Response Plan”. ENR notes that 
in order to establish such a deviation, standards or EQCs must first be selected 
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and/or determined, and therefore identified in the IGMP. ENR notes that the 2017 
ECCC Guidelines specifies that: 
 

“If one or more parameters are found to exceed the appropriate standard, the 
owner/operator should select and implement the corrective measure, establish 
a corrective action groundwater monitoring program, and take any necessary 
interim measures. 
 
“In cases where corrective measures are being undertaken, sampling to ensure 
the measures’ success should be continued until compliance with the 
groundwater standard has been met for three years”(Table 7.1, ECCC 
Guidelines). 

 
The ECCC Guidelines refer to the Yukon Contaminated Sites Regulation as an 
example for selecting standards or EQCs. The Guidelines also specify that the 
Canadian Environmental Quality Guidelines (CEQG) may be selected, in times when 
no local standards are available.  
 
Recommendation: 
 
1) ENR recommends the IGMP to be updated to specify which Standards/Guidelines 

were selected by the City of Yellowknife to be used as a comparative tool for data 
assessment and performance monitoring. 

 
Topic 5: Sampling by Individuals with Appropriate Training and Experience 
 
Comment(s): 
 
Section 7.0 of the newly release ECCC Guidelines recommends that sampling and 
procedures for analysis, storage, shipping, etc. should be completed by people with 
appropriate training and experience. 
 
Recommendation: 
 
1) ENR recommends that the City of Yellowknife’s IGMP specify the minimum 

expected qualifications of the inidviduals in charge of conducting sampling and 
associated activities. 

 
Topic 6: Reporting of Groundwater Monitoring Results 
 
Comment(s): 
 
Reporting practices and expectations with respect to groundwater monitoring are 
currently not specified within the City of Yellowknife’s Water Licence. 
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ECCC guidelines recommend that groundwater reporting practices include 
monitoring results, analysis of the significance of the results, and recommendations 
for future monitoring and/or corrective action that may have been implemented. 
 
Recommendation: 
 
1) ENR recommends that future IGMP reporting practices follow ECCC 

recommendations for exceedances and mitigation actions. 
 
Topic 7: Proposed Transfer/Disposal of Contaminated Groundwater Leachates 

to Yellowknife Sewage Disposal Facilities 
 
Comment(s): 
 
Characterization of groundwater leachate at the landfill that occurred in 2011 & 
2012 was performed by the City of Yellowknife as part of the Landfill Drainage 
Study (LDS) (see Appendix A, IGMP). When compared to the Yellowknife Water and 
Sewer By-Law 4663, groundwater monitoring results from the LDS shows that 
groundwater leachate did not meet By-law 4663 criteria. The extent and magnitude 
of leachate contaminated groundwater should be determined before any decision 
can be made towards alternate groundwater leachate management measures. As 
stated previously in other review comments, ENR is of the opinion that 
contaminated leachate from the Landfill facility should not be disposed of at the 
Sewage Lagoon. 
 
Section 13 of the IGMP specifies that the main preventive measure that is ongoing at 
the SWF is the Capping Program, to reduce the amount of infiltration and leachate 
generation. ENR understands the capping program to be limited to the Composting 
Facility area, and that no other capping activities are currently planned for the old 
landfill cell.  
 
Recommendation(s): 
 
1) It is recommended the City of Yellowknife comment on the status of capping 

activities currently planned for the old landfill cell. 
 

2) The City of Yellowkknife should conduct the groundwater monitoring program 
to determine the extent and magnitude of groundwater contamination in the 
areas within the proximity of the landfill. 

 
Comments and recommendations were provided by ENR technical experts in the 
Water Resources Division and the North Slave Region and were coordinated and 
collated by the Environmental Assessment and Monitoring Section, Conservation, 
Assessment and Monitoring Division (CAM). 
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Should you have any questions or concerns, please do not hesitate to contact Patrick 
Clancy, Environmental Regulatory Analyst at (867) 767-9233 Ext: 53096 or 
email patrick_clancy@gov.nt.ca.    
 
      Sincerely, 

 

 
Patrick Clancy 
Environmental 
Environmental Regulatory Analyst
Environmental Assessment and Monitoring Section 
Conservation, Assessment and Monitoring Division 
Department of Environment and Natural Resources 
Government of the Northwest Territories 

mailto:patrick_clancy@gov.nt.ca


l+I Environment and 
Climate Change Canada 

Environnement et 
Changement climatique Canada 

Environmental Protection Operations D.irectorate 
Pra1irie & Northern Region 
50119 52"d Street, 4th Floor 
P.O. Box 2310 
Yellowknife, NT X1A 2P7 

May 11, 2017 

Erica Janes 
Renulatory Specialist 
Mackenzie Valley Land and Water Board 
tri Floor, 4922 48th Street 
P.O. Box 2130 
Yell'OWknife, NT X1A 2P6 

ECCC File: 5200 000 001/004 
MVLWB File: MV2009L3-0007 

Via online submission 

RE: MV2009L3-0007 - City of Yellowknife - Municipal Water and Waste - Solid Waste 
Ois1posal Facility Interim Groundwater Monitoring Plan 

Atte!ntion: Erica Janes 

Environment and Climate Change Canada (ECCC) has reviewed the information submitted to the 
Mackenzie Valley Land and Water Board regarding the above-mentioned monitoring. ECCC's 
spedalist advice is provided based on our mandate, in the context of the Canadian Environmental 
Protection Act, the pollution prevention provisions of the Fisheries Act. the Migratory Birds 
Convention Act, and the Species at Risk Act. 

Should you require further information, please do not hesitate to contact Gabriel Bernard-Lacaille 
at (B67) 669-4746 or Gabriel.Bernard-Lacaille@canada.ca. 

Sincerely, 

Melissa Pinto 
Senior Environmental Assessment Coordinator 

Atta,chment(s): ECCC Comments Excel Sheet 

cc: Georgina Williston, Head, Environmental Assessment North (NT and NU) 
ECCC Review Team 

Omada www.ec.gc.ca 


