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Staff Report 
 
Applicant: 
City of Yellowknife 
Location: 
Yellowknife, NT 

Application: 
MV2009L3-0007 

Date Prepared: 
November 23, 2016 

Meeting Date: 
December 5, 2016 

Subject: 
October 2016 Meeting of Parties: Groundwater Monitoring Outcomes 

 
1. Purpose/Report Summary 

The purpose of this Report is to present to the Mackenzie Valley Land and Water 
Board (MVLWB/the Board) the outcomes of the October 27, 2016 Meeting of Parties 
regarding requirements under the City of Yellowknife’s (City’s) municipal Water 
Licence MV2009L3-0007, and to seek Board direction for requesting that the City 
submit an Interim Groundwater Monitoring Plan for the Solid Waste Disposal 
Facilities, in 2017. 
 

2. Background 

 May 31, 2010 – Licence issued for 12 years; 
 May 6, 2016 – Interim Closure and Reclamation Plan (ICRP) Version 2 (V2) 

received; 
 July 21, 2016 – ICRP V2 decision deferred by the Board, and direction provided 

for a meeting of parties to discuss closure planning, groundwater and landfill gas 
monitoring, and other concerns raised by reviewers; 

 October 27, 2016 – Meeting of interested parties; 
 December 5, 2016 – Meeting outcomes and request for direction presented 

to the Board; and 
 May 30, 2022 – Licence expires. 

 
3. Discussion 

Licence Requirements for Solid Waste Disposal Facilities ICRP 
Licence MV2009L3-0007 includes the following condition requiring submission of an 
ICRP:  

F.1 The Licensee shall submit to the Board for approval an Interim Closure and 
Reclamation plan for the Solid Waste Disposal Facilities at least 6 months prior 
to closure of the current solid waste disposal cell. The Plan shall include, but not 
be limited to, the information as set in Schedule 3, item 1, included in this Licence. 
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Schedule 3, item 1 is attached as Appendix A to this Staff Report. Note that item 1(k) 
requires, “Details of how leachate, surface and subsurface runoff will be monitored 
and modeled during and after closure.” 
The City submitted ICRP Version 1 (V1) in May 2014; it was not approved by the 
Board (attached, September 11, 2014). At that time, the Board directed Board staff 
to organize a closure workshop of interested parties to facilitate discussions in 
support of the City’s work to revise the ICRP V1. The workshop was held on 
December 2, 2014 (meeting notes attached). 
The City revised the ICRP and submitted Version 1.1 (V1.1) in March, 2015. The 
Board approved V1.1 on May 21, 2015 (attached), but required that revisions be 
submitted by January 28, 2016. It is in this May 21, 2015 letter that the Board 
stipulated requirements for a Groundwater Monitoring Program and a Landfill Gas 
Monitoring Plan, to be submitted with the updated ICRP, as well as additional details 
and suggestions for the ICRP arising from the review process. 
On March 31, 2016, the Board approved the City’s request to extend the submission 
deadline for Version 2 (V2) of the ICRP from January 28, 2016 to April 20, 2016 
(attached). The ICRP V2 was received on May 6, 2016. Following public review, on 
July 21, 2016, the Board deferred their decision on the ICRP V2, and directed Board 
staff to organize a meeting with interested parties to facilitate discussions related to 
closure planning, landfill gas and groundwater monitoring, and other concerns raised 
by reviewers (attached). That meeting was held on October 27, 2016, and its 
outcomes form the basis of this staff report. 
 
Licence Requirements for Groundwater Monitoring at the Solid Waste Disposal 
Facilities 
Licence MV2009L3-0007 includes the following requirements for monitoring 
groundwater at the Solid Waste Disposal Facilities: 

D.14  The Licensee shall, within 18 months of issuance of this licence, submit to 
the Board for approval, a revised solid waste disposal facilities drainage study 
that includes, but is not limited to, the information as set in Schedule 2, item 2, 
included in this Licence.  

Schedule 2, item 2 of MV2009L3-0007 states: 
The Solid Waste Disposal Facilities Drainage Study shall include, but not be 
limited to, the following:  
a) Conceptual model of leachate generation, surface Water flow, and 

groundwater flow;  
b) Validation of the conceptual model of leachate generation, surface Water 

flow, and groundwater flow;  
c) Recommended subsurface monitoring locations;  
d) To the extent of being reasonably feasible, characterize the bedrock integrity, 

which includes the identification of permeability and/or fracturing;  
e) Determine applicability of existing surveillance network program stations, and 

recommend new stations if the study determines existing stations are not 
adequately placed to monitor quality and quantity of all surface Water out 
points; f) Determine a Water inflow and outflow budget to characterize the 
quantity and quality of leachate generated; and  

f) To the extent of being reasonably feasible, determine the native ground 
elevations at the base of the Solid Waste Facilities. 
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These Licence conditions were developed out of recommendations made during the 
January 19, 2010 Public Hearing for Licence MV2009L3-0007 by Indian Affairs and 
Northern Development Canada (INAC) (Page 110) and commitments made by the 
City (pages 51 and 52) (attached). 
The City completed the Landfill Drainage Study (attached), in which the following 
recommendations were made with respect to monitoring subsurface water: 

A long term monitoring program (completed annually at a minimum) is 
recommended for the site to assess changes in surface water and groundwater 
quality at the SWF. Significant changes in quality may represent a concern with 
respect to the mobility of leachate in surface water or groundwater, which may 
result in recommendations for additional monitoring wells, surface water stations, 
further intrusive investigation and/or further mitigative measures or engineering 
controls. Groundwater monitoring should resume for this site annually for the 
analytical packages previously defined and consistent with this study. 
Representative background surface water and groundwater quality data should 
be obtained for comparison to the surface water and groundwater monitoring 
program results to assess whether elevated arsenic concentrations (or other 
indicator parameters) may be naturally occurring. If these elevated metals 
concentrations in surface water and groundwater are from the waste mass further 
drilling of monitoring wells may be recommended. Given that there are seven 
surface water catchments and only six surface water monitoring stations (of which 
32-18 is to monitor the runoff from the compost facility) with no background 
station, additional surface water monitoring stations are required to provide 
adequate evaluation of leachate impact on the surrounding surface water bodies. 

 
Recommendations include continued monitoring to assess long term variations 
in chemical quality in relation to leachate migration and capping effectiveness; 
addition of surface water monitoring stations in Catchments C, E and G, as well 
as establishment of a background surface water monitoring station; collection of 
both total and dissolved metals samples from surface water monitoring stations; 
sediment sampling of new/existing surface water stations to assess PCBs. 

 
On August 2, 2012, the Board approved the Landfill Drainage Study and requested 
additional details for submission, to improve understanding of the Study results 
(attached). The City responded on December 12, 2012, stating that they would not 
be completing additional work on the Study (attached). Since that time, it is Board 
staff’s understanding that no further work has been done to delineate or understand 
landfill drainage, which is a major component of planning for groundwater monitoring. 
However, based on Schedule 2, item 2, following approval of the Landfill Drainage 
Study, the City is next required to propose, install and monitor groundwater wells 
based on the findings of the Landfill Drainage Study. Since the Landfill Drainage 
Study, the Board has communicated with the City regarding proposals for new 
Surveillance Network Program (SNP) locations for monitoring groundwater 
surrounding the Solid Waste Disposal Facilities. On July 17, 2014, the Board noted 
(attached) that:  

The Board requests that City work with the Inspector to determine suitable 
locations for two new Surveillance Network Program (SNP) sites as proposed in 
the Study.  
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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. 

 
During the Board’s approval of the City’s proposed SNP locations (which did not 
include groundwater monitoring) (attached), 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”. 
 
With respect to giving the City guidance on the content of the Groundwater Monitoring 
Plan, the Board’s May 21, 2015 letter to the City, mentioned above, approved ICRP 
V1.1 with required revisions, and included specific requirements for a Groundwater 
Monitoring Program to be submitted with the updated ICRP: 

 
1. A Groundwater Monitoring Program to be submitted with the updated ICRP and 

to include:  
a) Appropriately located and spaced groundwater wells, including wells up and 

down-gradient 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; immediate/short term mitigation; long term mitigation; 
and preventative measures for future exceedances; and 

j) An outline of how monitoring results will be reported. 
 
The City’s submission of ICRP V2 resulted in the Board deferring their decision, and 
directing the organization of the October 2016 meeting to discuss requirements for 
Groundwater Monitoring, as well as Landfill Gas Monitoring and ICRP requirements 
in general. 
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Meeting Overview and Outcomes  
The Meeting of Parties was held October 27, 2016 with representatives of the City 
and the Government of the Northwest Territories – Environment and Natural 
Resources (GNWT-ENR), GNWT Inspectors assigned to the file, and Board staff 
(meeting summary notes attached). The parties reached a clearer common 
understanding of the City’s operations and planning under the Licence MV2009L3-
0007, and a timeline for resubmission of the ICRP (V2.1) was attained.  
As outlined in the July 21, 2016 letter in which the Board deferred the submission of 
the ICRP V2, Board staff are now bringing the October 27, 2016 meeting outcomes 
to the Board for further direction. The original direction was for the City to submit an 
updated ICRP for Board approval that includes details on the steps that will be taken 
to fulfill the requirements for the development of a Groundwater Monitoring Plan and 
a Landfill Gas Monitoring Plan, approximate timelines and a discussion of 
uncertainties and factors that could affect the submission of these documents.  
During the meeting, the City committed to submitting a revised ICRP (Version 2.1) in 
early 2018, and stated that they intend to submit a Landfill Gas Monitoring Plan at 
the same time. 
However, it has become clear that a more immediate requirement for a Groundwater 
Monitoring Plan that focuses on monitoring the potential impacts of current operations 
of the Solid Waste Disposal Facilities, as noted by the requirements of the Landfill 
Drainage Study, is needed.  
The attached meeting summary notes provide an overview of topics discussed. Key 
action items for moving forward are as follows: 
1. Revised ICRP:  

 the City plans to submit a revised ICRP V2.1 in accordance with Board 
direction, in early 2018. 

2. Groundwater Monitoring: 

 The goal to monitor groundwater under the ICRP is not currently relevant, as 
capping activities have been postponed.  

 There is a need to monitor groundwater for potential impacts of current 
landfilling operations on the local environment. This could take the form of an 
Interim Groundwater Monitoring Plan (IGMP). It should be submitted before 
the ICRP V2.1 to facilitate understanding of current operations. 

 All groundwater monitoring results obtained since Licence issuance should 
be submitted with the 2016 Annual Report; this will help with the development 
of the IGMP (which should include well placement, background conditions, 
action levels, response plans). 

 The City agreed to monitor existing wells to determine when they freeze, and 
to allow for twice-yearly sampling starting in 2017. 

 In the absence of Licence criteria and NWT-specific guidelines for 
groundwater monitoring at landfills, the City can look for guidance from 
Alberta, BC and Yukon guidelines. 
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3. Landfill Gas Monitoring: 

 The City is planning on further work with consultants to determine locations 
of landfill gas monitoring wells, based on landfill expansion and cell capping 
plans. 

 The City plans to submit a Landfill Gas Monitoring Plan along with the ICRP 
V2.1 in early 2018; monitoring well installation would follow. 

 
4. Comments 

The following parties attended the October 27, 2016 meeting: 
 City of Yellowknife staff; 
 GNWT – ENR – Water Resource Officers (Inspectors); 
 GNWT – ENR – Waters Regulatory Division (Waters); and 
 MVLWB staff. 

 
Following the meeting, a synopsis of guidance previously provided to the City around 
groundwater monitoring was emailed to meeting participants (and then appended to 
the attached meeting summary notes). 
 
Summary notes from the meeting were distributed to participants for feedback, and 
revised accordingly. The meeting summary notes were then sent to the full 
distribution list for feedback; no comments were received.  
 
The meeting summary notes and background information on the abovementioned 
Licence requirements are now being presented to the Board for further direction to 
provide to the City. 

 
5. Security 

Not applicable. 
 

6. Conclusion 
Based on the outcomes of the October 27, 2016 Meeting of Parties, as well as 
previous Board direction provided to the City, Board staff have come to the following 
conclusions: 

1. ICRP: Submission of V2.1 in early 2018 is acceptable. 
 

2. Groundwater Monitoring: 
 An IGMP should be developed for submission with the 2016 Annual Water 

Licence Report by March 31, 2017 (before the 2018 ICRP V2.1 submission), 
to monitor for potential impacts from current landfill operations. 

 Groundwater monitoring data collected from established wells since Licence 
issuance should be submitted with the City’s 2016 Annual Report to better 
understand site drainage and to help plan for site-wide groundwater 
monitoring. 

 The City should be encouraged to communicate with GNWT-ENR and Board 
staff about how to present the abovementioned groundwater monitoring data, 
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and how to develop the IGMP to focus on potential impacts of current 
operations. 

 Direction for Groundwater Monitoring already provided to the City could form 
the basis for an IGMP. 

3. Landfill Gas Monitoring: Submission of a Landfill Gas Monitoring Plan in early 
2018 (in conjunction with the ICRP V2.1) is acceptable. 

 
Board Staff can offer to provide an overview of the key requirements of the Water 
Licence to City Council, and highlight the importance of regulatory compliance. 
 

7. Recommendation 
Board staff recommend the Board provide detailed direction to the City to submit an 
IGMP with the 2016 Annual Water Licence Report, by March 31, 2017, to monitor for 
potential impacts from current landfill operations. Board staff recommend this Plan 
be submitted for Board approval. A draft letter to the City for the Board’s consideration 
is attached. 
 
Board staff recommend requiring that the IGMP includes: 
 All groundwater sampling data from in and around the vicinity of the Solid Waste 

Disposal Facilities, collected since the issuance of Licence MV2009L3-0007; and 
 The items listed as requirements for the Groundwater Monitoring Plan as per the 

Board’s letter to the City, May 21, 2015;  
 

Should the City not be able to provide the above requirements by March 31, 2017, 
Board staff recommend the Board request a proposal, including rationale, for how 
and when they will be provided. Board staff recommend the Board point out that in 
the absence of guidelines for groundwater monitoring, the City work with GNWT-ENR 
and Board staff to develop the contents of the IGMP. 
 
Board staff recommend that the Board acknowledge the City’s commitment to submit 
a revised ICRP (V2.1) and a Landfill Gas Monitoring Plan in early 2018. 
 
Board staff also recommend that the Board indicates to the City that Board staff would 
be willing to schedule a presentation for City Council and Administration to present 
information on the City’s Water Licence and regulatory compliance.  
 

8. Attachments 
 October 27, 2016 Summary Notes from Meeting of Parties 
 September 11, 2014 letter from Board to the City not approving ICRP V1.0 
 December 2, 2014 Meeting Summary Notes from ICRP Workshop 
 May 21, 2015 letter from Board approving ICRP V1.1 with revisions 
 March 31, 2016 letter from Board approving extension deadline for ICRP V2 
 July 21, 2016 letter from Board deferring the ICRP V2 
 January 19, 2010 Public Hearing Transcripts from City of Yellowknife Type A 

Water Licence Application  
 March 2010 Landfill Drainage Study 

http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Notice%20of%20summary%20meeting%20notes%20from%20October%2027%202016%20-%20Nov9-16.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Landfill%20Interim%20Closure%20and%20Reclamation%20Plan%20-%20Not%20Approved%20-%20Sept11-14.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Notes%20for%20Dec%202%202014%20ICRP%20Meeting%20-%20Dec19-14.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Interim%20Closure%20and%20Reclamation%20Plan%20Approval%20Letter%20-%20May22-15.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Landfill%20Interim%20Closure%20and%20Reclamation%20Plan-%20Extension%20Approval%20-%20Mar31-16.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Deferral%20-%20Interim%20Landfill%20Closure%20and%20Reclamation%20Plan%20-%20Jul21-16.pdf
http://www.mvlwb.ca/Boards/mv/Registry/Forms/FolderView.aspx?RootFolder=%2FBoards%2Fmv%2FRegistry%2F2009%2FMV2009L3%2D0028http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/ph/MV2009L3-0007%20-%20City%20of%20Yk%20-%20Public%20Hearing%20-%20Transcripts%20-%20Jan19-10.pdf
http://www.mvlwb.ca/Boards/mv/Registry/Forms/FolderView.aspx?RootFolder=%2FBoards%2Fmv%2FRegistry%2F2009%2FMV2009L3%2D0028http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/ph/MV2009L3-0007%20-%20City%20of%20Yk%20-%20Public%20Hearing%20-%20Transcripts%20-%20Jan19-10.pdf
http://www.mvlwb.ca/Boards/mv/Registry/Forms/FolderView.aspx?RootFolder=%2FBoards%2Fmv%2FRegistry%2F2009%2FMV2009L3%2D0028http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20Yk%20-%20Landfill%20Drainage%20Study%20(LDS)%20-%20Mar8-12.pdf
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 August 2, 2012 letter from the Board - approved the Landfill Drainage Study 
 December 10, 2012 letter from City regarding additional work under the Landfill 

Drainage Study 
 July 17, 2014 letter from Board approving Surface Water Metal Concentration 

Study and requesting SNP revision proposal 
 October 8, 2015 letter from Board approving SNP request 
 Draft Direction Letter from the Board   

 
Respectfully submitted, 
 

 

 

 

Erica Janes Heather Scott  
Regulatory Officer Technical Advisor 
 
 

 

  

http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20LDS%20-%20Approved%20-%20Aug2-12.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20%E2%80%93%20City%20of%20YK%20-%20LDS%20-%20City%20Response%20to%20Board%20Approval%20Requests%20%E2%80%93%20Dec%2010-12.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20%E2%80%93%20City%20of%20YK%20-%20LDS%20-%20City%20Response%20to%20Board%20Approval%20Requests%20%E2%80%93%20Dec%2010-12.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/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://www.mvlwb.ca/Boards/mv/Registry/2009/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://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK-%202014-15%20SNP%20Revisions%20Approval%20letter%20-%20Oct8-15.pdf
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Appendix A: Schedule 3 of Licence MV2009L3-0007 
 
Schedule 3 – Conditions Applying to Closure and Reclamation  
 
1. The Closure and Reclamation Plan shall include, but not be limited to, the following:  

a) Contaminated site remediation;  
b) Leachate prevention;  
c) An implementation schedule;  
d) Maps delineating all disturbed areas, borrow material locations, and site 

facilities;  
e) Consideration of altered drainage patterns; 
f) Type and source of cover materials;  

g) Future area use;  
h) Hazardous Wastes;  
i) Reclamation of the existing Solid Waste Disposal Facilities cell;  
j) Preliminary/conceptual information for the new Solid Waste Disposal 

Facilities cell;  
k) Details of how leachate, surface, and subsurface runoff will be monitored 

and modeled during and after closure;  
l) Leachate Modeling and Monitoring Plan and annual reporting details;  

m) Landfill Gas Monitoring Plan; and  
n) Annual reporting of the findings of the Landfill Gas Monitoring Plan. 


