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Staff Report 
 

Applicant: 
City of Yellowknife 
Location: 
Yellowknife, NT 

Application: 
MV2009L3-0007 

Date Prepared: 
May 11, 2015 

Meeting Date: 
May 21, 2015 

Subject: 
Solid Waste Disposal Facility Interim Landfill Closure and Reclamation Plan – 
Version 1.1 

 
1. Purpose/Report Summary 

The purpose of this Report is to present to the Mackenzie Valley Land and Water 
Board (MVLWB/the Board) Version 1.1 of the Interim Landfill Closure and 
Reclamation Plan (ICRP V1.1) for the Solid Waste Disposal Facility (SWDF) 
submitted by the City of Yellowknife (the City). 
 

2. Background 

 May 31, 2010 – Water Licence MV2009L3-0007 issued for twelve years; 
 Winter 2011-12 – City began using a new landfill cell;  
 August 2, 2012 – Board requested City to submit a timeline for closure and 

capping activities at the SWDF, including when an ICRP would be submitted; 
 December 5, 2012 – City submitted timeline stating that an ICRP would be 

submitted in April 2013; 
 October 9, 2013 – City held meeting with stakeholders to discuss ICRP for the 

landfill and stated that the ICRP would be submitted March 2014; 
 May 14, 2014 – ICRP was received; 
 July 2014 – City began construction of Phase 1 of the Centralized Compost 

Facility; 
 September 11, 2014 – Board issued decision not to approve the ICRP;  
 October 9, 2014 – City submitted letter in response to landfill gas questions 

from the Board’s Sept. 11, 2014 decision;  
 November 6, 2014 – City’s response letter presented to the Board; Board 

issued letter to the City requesting a timeline for submission of a revised ICRP 
and answers to several landfill gas questions; 

 December 2, 2014 – Landfill closure meeting held; 
 December 5, 2014 – City submitted timeline for revised ICRP and response to 

landfill gas questions in response to Board’s Nov. 6, 2014 request; 
 December 15, 2014 – Board staff provided City with additional information to 

support ICRP revision; 
 January 23, 2015 – City submitted letter signed and stamped by an engineer 

responding to landfill gas questions; 
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 February 4, 2015 – MVLWB Executive Director responds to City’s landfill gas 
letter; 

 March 4, 2015 – Revised ICRP (Version 1.1) was received; 
 March 5, 2015 – ICRP V1.1 sent for review and comment; 
 April 2, 2015 – Review and comment period deadline; 
 April 7, 2015 – Workplan for Landfill Gas study submitted by the City; 
 April 17, 2015 – Third party engineering review of proposed Landfill Gas Study 

and City’s response to landfill gas questions submitted; 
 April 20, 2015 –City submitted responses to reviewer comments; and 
 May 21, 2015 – ICRP V1.1 presented to the Board; and 
 May 30, 2022 – Water Licence MV2009L3-0007 expires. 

 
3. Discussion 

Background on ICRP requirement in the Water Licence 

In the Board’s Reasons for Decision for the City’s Water Licence (Licence), the 
Board stated that closure of the current solid Waste disposal cell was anticipated to 
be early in the term of the new Licence.  Evidence was accepted from Department 
of Environment and Natural Resources (ENR) and Aboriginal Affairs and Northern 
Development (AANDC), to include a condition requesting an interim closure and 
reclamation plan for the SWDF at least six months prior to closure of that solid 
Waste disposal cell.  
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.  

Schedule 3, Item 1 is attached as an Appendix to this report. 
 
Summary of ICRP history 
The City stopped using the old landfill cell during the winter of 2011/12, less than 
two years following issuance of their Licence.  The first version of the ICRP was 
submitted on May 14, 2014.  In July 2014, following Board approval of the cover 
design drawings, the City began construction of Phase 1 of the Centralized 
Compost Facility (CCF) expansion, which involves installing a cover over the old 
landfill cell, so the capped area can be used for the CCF.  The City clearly stated in 
the ICRP that they consider construction of the CCF expansion to be part of the 
overall closure of the landfill area.  Part F, item 3 of the Licence requires Board 
approval prior to implementation of a CRP; however, construction of Phase 1 of the 
cover for the CCF expansion proceeded without an approved ICRP.   
On September 11, 2014 the Board determined that the City’s ICRP as submitted 
did not satisfy the requirements of the Licence and could not be approved (letter 
attached).  Following the Board’s decision, there have been several letters and 
submissions made by the City in response to questions the Board has posed.  
Copies of all correspondence and meeting notes are attached below.   
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In response to Board direction provided in the September 11, 2014 letter, a meeting 
was held on landfill closure for all interested parties on December 2, 2014.  At the 
meeting, the following messages were emphasized to the City by Board staff: 

 Include the entire SWDF in the ICRP; 
 Include conceptual information on areas not yet approaching closure; 
 Refer to the map(s) within the text of the ICRP and to be specific about the 

spatial area and timelines when discussing closure plans; 
 Provide a detailed description of the groundwater monitoring program; and 
 Provide substantiation of the City’s proposed timeline and actions regarding 

landfill gas. Include more detail on how the City plans to develop a landfill gas 
monitoring plan, including the rationale for not having it ready as required by the 
WL.  

 
A list of the main questions that have been posed by the Board and a synthesis of 
responses provided by the City through the correspondence and submission of the 
ICRP V1.1 are presented in the Table below. 
 
Main questions posed by the Board 
(Sept. 11 and Nov. 6, 2014 letters) 

City responses 

Information pertaining to the closure of 
the entire SWF, including all of the 
items listed in Schedule 3, Item 1. 
 

Version 1.1 greatly improves on the first 
version of the ICRP in this regard. The 
City has attempted to address all 
components of the SWF.  More detail has 
been provided for components where 
closure is imminent; conceptual or higher 
level information has been provided for 
components when closure is more 
distant. 

Information to address Schedule 3, 
item 1.l): Leachate Modelling and 
Monitoring Plan and annual reporting 
details, including a discussion of the 
addition of the two SNP sampling sites 
to monitor potential impacts of 
leachate from the Solid Waste Facility. 

In ICRP V1.1 the City commits to 
beginning groundwater monitoring in 
2015 based on recommendations made 
in the Landfill Drainage Study, but does 
not provide specific details on the 
monitoring plan.  The City also commits to 
developing a Groundwater Monitoring 
Plan, including a contingency plan, based 
on 2015 monitoring results. 

Information to describe how the City 
plans to monitor and manage landfill 
gases as per Schedule 3, Item 2.m) of 
their WL.  

In ICRP V1.1 the City commits to 
conducting a landfill gas study during the 
summer of 2015.  The City states that 
they may implement additional monitoring 
or management based on the results of 
the study.  Current landfill gas monitoring 
includes a gas monitoring unit installed in 
the baling facility that is undergoing repair 
and general observations by landfill staff 
of smell, hissing or bubbling in water.  

Explain how proper venting of landfill 
gas is being incorporated into the 
design of all phases of the landfill cell 
closure given that construction of the 

In their Jan. 23, 2015 letter, the City 
states that a gas venting system could be 
installed after construction of the landfill 
cap.  No additional information is given to 
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compost pad and landfill cap is 
scheduled to be nearly complete prior 
to completion of the Landfill Gas 
Study and finalization of a gas venting 
system. 
 

demonstrate that venting is being 
incorporated into the landfill cap design. 

Confirm that potential landfill gas 
management measures, including 
vertical gas vent pipes, could be 
installed following completion of the 
compost pad and landfill capping, in 
the event that the Landfill Gas Study 
determines that measures are 
required.  

In their Jan. 23, 2015 letter, the City 
states that a gas venting system could be 
installed after construction of the landfill 
cap.   

Provide information on the stages at 
which a registered professional with 
specific expertise in landfill gas has or 
will be involved in: 
o the design and construction of the 

compost pad and landfill cap; and  
o the development and 

implementation of the Landfill Gas 
Monitoring Plan (Schedule 3, Item 
1.m). 

Describe their involvement/ 
recommendations. 
 

The City did not provide information 
demonstrating that a registered 
professional with specific expertise in 
landfill gas has or will be involved in the 
design and construction of the compost 
pad and landfill cap. 
In their Jan. 23, 2015 letter, the City 
included the resumes of two consultants 
who provided expertise for the City’s 
response to the Board’s landfill gas 
questions. These consultants will be 
carrying out the summer 2015 landfill gas 
study for the City (as per the study 
workplan submitted Apr. 7, 2015).  Based 
on the findings of the study, they will 
make recommendations for a landfill gas 
monitoring plan.  

City to substantiate their assertion that 
landfill gas generation is not a concern 
and that monitoring is not needed 
currently.   
 

In their Jan. 23, 2015 letter, the City and 
their consultants state that “There are no 
indications that landfill gas is present 
based on the lack of reported incidents of 
odour concerns” and suggest that odour 
observations and complaints by City staff 
and the public, and listening for the sound 
of hissing from the ground above the 
landfill are adequate means of monitoring. 
The City’s proposed landfill gas study will 
include the use of a model to estimate 
landfill gas production rates.  Following 
the study the City commits to developing 
a landfill gas monitoring plan. 

The City shall submit a memo signed 
and stamped by a registered 
professional engineer that confirms 
the City’s assertion that landfill gas 
generation is currently not a concern, 
monitoring at this point is not needed, 

The City submitted a signed and stamped 
letter from Dillon Consulting Ltd. on Jan. 
23, 2015. 
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and that the installation of venting for 
Phase 1 of the compost pad is not 
required prior to using it.  An 
explanation of the engineer’s relevant 
expertise should also be provided. 

 
Landfill Gas 
 
The City’s January 23, 2015 letter was intended to respond to the landfill gas 
questions raised in the Board’s September 11 and November 6, 2014 letters.    
 
In a February 4, 2015 letter to the City, the MVLWB Executive Director stated that 
the City had satisfied the information requirements set out by the Board and 
strongly encouraged the City to submit a Terms of Reference for the proposed 
landfill gas study.  The City submitted a workplan for the preparation of a 
 Landfill Gas Monitoring Plan on April 7, 2015 (attached).   
 
A landfill gas expert with Tetra Tech was engaged by Board staff to provide a third 
party engineering review of the City’s January 23, 2015 letter and April 7, 2015 
workplan.  Tetra Tech’s review was submitted on April 20, 2015 (attached).  In 
summary, Tetra Tech’s expert reinforces some of the messages in ENR’s review 
comments below: 
 Detection of landfill gas odour is not a reliable or advisable way to monitor for 

the presence of landfill gas; 
 The potential for landfill gas to migrate laterally underground has not been 

addressed; it is advisable to institute a monitoring program to examine  
subsurface gas migration; and  

 The workplan does not specifically include the installation of dedicated soil gas 
monitoring probes; these should be required for the landfill gas monitoring 
program. 

 
4. Comments 

In their November 6, 2014 letter, the Board reminded the City that closure activities 
should not proceed until an ICRP has been approved.  At the December 2, 2014 
meeting, Board staff clarified that this means an approved ICRP must be in place 
prior to commencement of the next phase of landfill closure activities (i.e. phase 2 
construction of the CCF).  Phase 1 of the CCF was completed during summer 
2014; there are three remaining construction phases to complete the CCF.  The 
City plans to proceed with Phase 2 during the summer of 2015. 
 

5. Reviewer Comments 
By April 2, 2015, comments and recommendations on the Application were 
received from Environment and Natural Resources (ENR) and Board staff.  A no 
comment letter was received from Environment Canada. 
 
The City responded on April 20, 2015. The reviewer comment summary table 
(attached) presents the concerns identified through the review of the ICRP V1.1.  
 
The majority of ENR’s comments focused on groundwater monitoring and landfill 
gas monitoring and management.  
 Groundwater: ENR had several recommendations with respect to groundwater 

monitoring locations, frequency, parameters and contingency.  The City has 



 

MV2009L3-0007 – City of Yellowknife Page 6 of 10 

responded that they plan to begin groundwater monitoring during the summer of 
2015 and subsequently submit a Groundwater Monitoring Program.   

 Landfill gas: ENR commented extensively and provided links to supporting 
documentation which they encouraged the City to access as they proceed with 
their landfill gas study this summer. ENR recommended revisions to more 
accurately capture the results of research previously conducted by the City on 
landfill gas (Jacques Whitford, Jan, 26, 2005 and Feb. 16, 2007), questioned 
the City’s approach to monitoring, and provided technical advice for the design 
of the landfill gas study and ongoing monitoring.  The City responded that they 
are conducting a landfill gas study during the summer of 2015 and will 
subsequently develop a Landfill Gas Monitoring Plan. 

 
6. Conclusion 

Version 1.1 of the ICRP has addressed some of the deficiencies noted in the first 
ICRP.  However, based on the requirements for the ICRP outlined in Schedule 3 of 
the Licence, the following items are still not complete: 
- Source of cover material (Item 1.f): some information is provided on the type of 

cover material and in some instances the cover material is referred to as 
“native”; however, no information is given on the source of this material. 

- Details of how subsurface runoff will be monitored, and Leachate (i.e. ground 
water) Modeling and Monitoring Plan (Items 1.k and l): The City provided limited 
information on their plans to monitoring groundwater in the ICRP V1.1.  They 
plan to begin groundwater monitoring during the summer of 2015 and 
subsequently submit a Groundwater Monitoring Plan.   

- Landfill Gas Monitoring Plan (Item 1.m): The City has provided information on 
their plans to conduct a landfill gas study during the summer of 2015 and will 
subsequently develop a Landfill Gas Monitoring Plan.  ENR and technical 
experts contracted by the Board have identified several concerns regarding the 
monitoring and management actions proposed by the City. 

 
7. Recommendation 

Board staff have prepared the following recommendations for the Board’s 
consideration: 
1. Approve the ICRP V1.1 as submitted.  Require an updated version to be 

submitted by January 28, 2016 and include a Groundwater Monitoring Program 
and a Landfill Gas Monitoring Plan. 

2. Deny approval of the ICRP V1.1.  Require an updated version to be submitted 
that includes a Groundwater Monitoring Program and a Landfill Gas Monitoring 
Plan. 

3. Any other option the Board identifies. 
 
Board staff provide the following guidance regarding groundwater monitoring. Board 
staff recommend the Board require a Groundwater Monitoring Program to be 
submitted with the updated ICRP (by January 28, 2016 if the ICRP V1.1 is 
approved) and to include: 
 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; 

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



 

MV2009L3-0007 – City of Yellowknife Page 7 of 10 

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

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

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

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

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

comes into effect; 
 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 

 An outline of how monitoring results will be reported. 
 
Proposed changes to the Surveillance Network Program, including station 
locations, testing frequency, and sampling and analysis requirements for monitoring 
locations included in the Groundwater Monitoring Program, should be submitted 
with the revised ICRP by January 28, 2016. 
 
Board staff provide the following guidance regarding landfill gas monitoring and 
management.  The Board should encourage the City to share the results of the 
Landfill Gas Study when they are available.  Board staff recommend the Board 
require a Landfill Gas Monitoring Plan to be submitted with the updated ICRP (by 
January 28, 2016 if the ICRP V1.1 is approved) and to include: 
 Estimated landfill gas generation at the SWDF; 
 Consideration of past landfill gas monitoring and associated results at the 

SWDF; 
 Clear description of the various methods for detecting landfill gas, and 

clarification that monitoring gas by smell or noise alone is not an industry best 
practice; 

 Clear description of how the monitoring program will examine subsurface gas 
migration during all seasons of the year; 

 Monitoring of landfill gas at locations determined by an expert in the field of 
landfill gas generation; 

 Recommended locations for monitoring landfill gas at the SWDF and 
surrounding area and recommended times of the year at which they will be 
sampled; and 

 Consideration of proposed future capping at the SWDF. 
 

Board staff recommend that the updated version of the ICRP includes information 
on the source of cover material.  
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Board staff recommend that the updated version of the ICRP includes the following 
(as identified in the comment summary table): 
 Off-site drainage patterns from the facility as well as additional SNP stations (as 

per ENR comment #9); 
 Revision of wording referencing ENR’s E-Waste  Recycling Programs (as per 

ENR comment #12); 
 A summary of the data contained the 2007 Jacques Whitford Report (as per 

ENR comment #14); 
 Additional information regarding the extra layer of protection that will be 

provided for any areas of the landfill that are expecting traffic use (as per ENR 
comment #24); 

 Details reflecting the change in timing for bear fence installation for future 
phases of the compost pad (as per ENR comment #25); 

 Interim measures to promote run-off from Cell A and limit exposure of waste 
once Cell B opens and Cell A is no longer part of the active disposal area (as 
per MVLWB comment #1); and 

 Include the depth of the layers making up the final cover system for each type of 
cover system being employed; include information on the permeability and/or 
hydraulic conductivity of each cover system, and  the specifications of any liners 
being used in cover systems (as per MVLWB comments #5, 6). 

 
Additionally, Board staff recommend the following points be added to the decision 
letter: 
 The Board encourages the City to commence operation of the Armstrong Gas 

Monitor as soon as possible, and should change the location of the monitor if 
recommended by the Landfill Gas Study; 

 The City is encouraged to continue to work with ENR and take advantage of 
their expertise in developing the Landfill Gas Monitoring Plan and the 
Groundwater Monitoring Plan; 

 City is encouraged to share the results of the Landfill Gas Study when they are 
available;   

 The City is encouraged to consult with ENR and the Aurora Research Institute 
regarding options for revegetation; and 

 The City should update the ICRP as information becomes known regarding 
capping and revegetation. 

 
8. Attachments 

 Reviewer Comment Summary Table 
 Interim Closure and Reclamation Plan (Version 1.1) 
 Supporting Documents: 

o Letter from the Board not approving the ICRP (September 11, 2014) 
o Letter from the City responding to landfill gas questions (October 9, 2014) 
o Letter from the Board requesting a timeline for the ICRP and reiterating 

landfill gas questions (November 6, 2014) 
o Response from the City (December 5, 2014)  
o Notes from December 2, 2014 ICRP meeting 
o Letter from the Board approving the Compost Operations and Maintenance 

Plan and requiring landfill gas information that has been signed and 
stamped by and engineer (December 11, 2014) 

http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Interim%20Closure%20and%20Reclamation%20Plan%20-%20Revised%20version%202015%20-%20Mar4-15.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Landfill%20Interim%20Closure%20and%20Reclamation%20Plan%20-%20Not%20Approved%20-%20Sept11-14.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20City%20response%20to%20Board%20on%20ICRP%20and%20landfill%20gas%20management%20-%20Oct09-14.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Board%20Response%20to%20Oct%209-14%20letter%20from%20City%20on%20ICRP%20-%20Nov6-14.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Board%20Response%20to%20Oct%209-14%20letter%20from%20City%20on%20ICRP%20-%20Nov6-14.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20City%20response%20to%20Landfill%20gas%20questions%20and%20timeline%20for%20ICRP%20revision%20-%20Dec5-14.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-%20Compost%20O%20%20M%20Plan%20Approval%20Letter%20-%20Dec11-14.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Compost%20O%20%20M%20Plan%20Approval%20Letter%20-%20Dec11-14.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Compost%20O%20%20M%20Plan%20Approval%20Letter%20-%20Dec11-14.pdf
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o Signed and stamped City response (January 23, 2015) 
o MVLWB Executive Director response to City’s submission (February 4, 

2015) 
o Workplan for Landfill Gas Study (April 7, 2015) 
o Third party engineering review of proposed Landfill Gas Study (April 20, 

2015) 
 Draft Decision Letter from the Board   
 Appendix 1 – Schedule 3, Item 1 of MV2009L3-0007 

 
 

Respectfully Submitted, 
  

 
Miki Ehrlich    
Regulatory Officer 

 
Heather Scott 
Technical Advisor 

  

http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20%E2%80%93%20Stamped%20and%20signed%20City%20response%20to%20landfill%20gas%20questions%20from%20Nov%206%20and%20Dec%2011%20-%20Jan23-15.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Landfill%20Gas%20Jan23-15%20letter%20-MVLWB%20Response%20Letter%20-%20Feb4-15.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Workplan%20for%20Landfill%20Gas%20Study%20-%20Apr7-15.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Third%20party%20Engineering%20review%20of%20proposed%20Landfill%20Gas%20Study%20-%20Apr20-15.pdf
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APPENDIX 1 

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. 

 



Review Comment Table 

Board: MVLWB 

Review Item: 
City of Yellowknife - Solid Waste Facility Interim Closure and Reclamation 
Plan (MV2009L3-0007) 

File(s): MV2009L3-0007  

Proponent: City of Yellowknife 

Document(s): 
City of Yellowknife - Interim Closure and Reclamation Plan - Revision 
2015 (2 MB) 

Item For Review 

Distributed On: 
Mar 5 at 09:08 Distribution List  

Reviewer 

Comments Due 

By: 

Apr 2, 2015 

Item 

Description: 

The City of Yellowknife has submitted a revised Interim Closure and 
Reclamation Plan for the Solid Waste Facility in response to the 
Board's September 11, 2014 letter.  This Plan is for Board approval. 

If you have any questions or comments regarding this review or using the 
Online Review System, please contact Miki Ehrlich at 867-766-7469 or 
mehrlich@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 - Wally Shuman, President - (867) 874-4472, 
hrmc@northwestel.net 
NWT Metis Nation - Tim Heron, NWTMN IMA Coordinator - (867) 872-
2772, rcc.nwtmn@northwestel.net 

Contact 

Information: 

Heather Scott 867-766-7463 
Miki Ehrlich 867-766-7469 

 

 

 

 

http://www.mvlwb.ca/Boards/MV/SitePages/search.aspx?app=MV2009L3-0007
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Interim%20Closure%20and%20Reclamation%20Plan%20-%20Revised%20version%202015%20-%20Mar4-15.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Interim%20Closure%20and%20Reclamation%20Plan%20-%20Revised%20version%202015%20-%20Mar4-15.pdf
http://216.126.96.250/LWB_IMS/WebAccess/IMS_P1427_PDF/MVLWB/3613_kj8ury6r.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


Comment Summary 

Environment Canada: Bradley Summerfield 

I

D 
Topic 

Reviewer 

Comment/Recommendation 
Proponent Response Board Response 

1 General File Comment (doc) EC no comments  
Recommendation  

  

GNWT - Environment and Natural Resources: Central Email GNWT 

I

D 
Topic 

Reviewer 

Comment/Recommendation 
Proponent Response Board Response 

2
6 

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

  

2
7 

General File Comment (doc) Email from John 
Muller - November 27, 2014  
Recommendation  

  

1 Topic 1: 
Groundwate
r 
Monitoring 
Program - 
SNP 
Monitoring 
Stations for 
the 2015 
Sampling 
Season 

Comment Comment(s): ENR notes 
details regarding the City of 
Yellowknife (City) Groundwater 
Monitoring Program (GMP) were 
very limited in the Interim Closure 
and Reclamation Plan (ICRP). The 
ICRP however, specified that 
groundwater monitoring will fall 
under the Surveillance Network 
Program (SNP) program which is 
part of Water Licence MV2009L3-
0007. ENR expects that a 
submission to the Mackenzie Land 
and Water MVLWB (MVLWB) 
will occur in the near future so that 
groundwater SNP stations can be 
added to the 2015 sampling season. 
As there is some uncertainty in the 
City's Groundwater Monitoring 
Plans and groundwater monitoring 
will address both operation and 
closure of the facilities, ENR would 
like to take this opportunity to offer 
further guidance/clarification on the 
recommended components of 
groundwater monitoring or the 
development of a GMP.  

Apr 20: The City 
intends to complete an 
initial round of 
groundwater monitoring 
well tests in 2015 (and 
possibly 2016 if the 
MVLWB feels that 2 
years of information 
would provide a better 
basis for determining the 
parameters of the GMP). 
The City will then use 
the information gathered 
from these tests to 
develop a groundwater 
monitoring plan to be 
implemented moving 
forward (either as a 
stand alone plan, or as 
part of the SNP). Once 
the City has received the 
initial test results from 
this first phase of 
groundwater monitoring 
tests, the City will 
review information from 
other Canadian 

The City should 
submit a 
Groundwater 
Monitoring 
Program (GMP) 
following the 2015 
field (open-water) 
season.  The GMP 
should consist of 
appropriately 
located and spaced 
groundwater wells, 
and in lieu of 
NWT guidelines, 
Board 
recommends 
following 
guidelines from 
other jurisdictions 
such as those from 
Alberta.  The 
Board 
recommends that a 
hydrogeologist be 
consulted for 
placement of wells 
to ensure that all 

http://216.126.96.250/LWB_IMS/WebAccess/IMS_P1427_PDF/MVLWB/iMFfq_15%2004%2002-MV2009L3-0007-City%20of%20Yellowknife-Solid%20Waste%20Interm%20Closure%20and%20Reclamation%20Plan-Revised%20Plan-EC%20no%20comments.pdf
http://216.126.96.250/LWB_IMS/WebAccess/IMS_P1427_PDF/MVLWB/lzPyz_04-02-15%20-%20ENR%20Letter%20to%20the%20Board%20-%20City%20of%20YK%20-%20MV2009L3-0007%20-%20ENR%20Comments%20on%20ICRP.pdf
http://216.126.96.250/LWB_IMS/WebAccess/IMS_P1427_PDF/MVLWB/g8mu3_Email%20from%20John%20Muller%20-%20Nov%2027%202014.pdf


Recommendation 

Recommendation(s): 1) As potential 
for off-site migration of 
contaminated groundwater exists, 
ENR recommends the City base its 
monitoring program on guidelines 
from other Canadian jurisdictions 
and/or other licence requirements 
within the Northwest Territories 
(NWT) e.g. Fort Smith. 2) ENR 
strongly encourages the City begin 
groundwater monitoring during the 
2015 sampling season, as stated and 
planned within the current ICRP.  

jurisdictions and 
guidelines from other 
NWT licencees as a base 
for the monitoring 
program.  

groundwater flow 
paths between the 
facility and 
receiving water 
bodies are 
captured in the 
GMP.   

2 Topic 2: 
Groundwate
r 
Monitoring 
Program - 
Recommen
ded 
Component
s for SNP  

Comment Comment(s): To be 
efficient at monitoring and 
managing impacted groundwater 
(and minimizing risks to 
surrounding waterbodies), a 
groundwater monitoring program 
should "identify and delineate any 
contamination of groundwater due 
to landfill activities"; as well as 
"identify the need for additional 
impact mitigation measures to 
reduce or eliminate unacceptable 
environmental effects" (Part D.8 of 
Fort Smith MV2011L3-0001 Water 
Licence). ENR notes that the Fort 
Smith Water Licence Schedule 2, 
Items 1 thru 3 provide additional 
guidance as to what should be 
included in a GMP. Further, the 
City should also refer to Section 5 
of the "Standards for Landfills in 
Alberta" (Feb 2010) which refers to 
"Monitoring, Analysis and 
Corrective Action". The City should 
indicate all guidance and standards 
it relied upon in the preparation of 
its GMP. Furthermore, a 
Groundwater Contingency Plan 
should be developed that provides 
clear linkages to remedial actions 
(with associated rationale) if 
migration of contaminated 

Apr 20: The City agrees 
that a Contigency Plan is 
an essential section to be 
included in the GMP. 
When the GMP is 
developed, the City will 
consult with existing 
plans from other 
jurisdictions to help 
form a thorough 
Contingency Plan as part 
of its GMP. The 
Contigency Plan section 
will identify the 
preferred actions in the 
event that migration of 
contaminants off-site is 
confirmed. 

The GMP should 
establish 
groundwater 
quality criteria 
based on 
guidelines from 
other jurisdictions 
and/or background 
groundwater 
concentrations.  
The well locations 
where criteria 
should be met 
must also be 
established.  These 
“compliance” 
wells should lie 
between the 
facility and 
receiving water 
bodies.  Based on 
the proposed 
criteria, action 
levels should be 
established   and a 
detailed response 
plan should outline 
the mitigative 
measures that 
would be taken if 
action levels are 
exceeded.  The 



groundwater off-site is confirmed 
through the monitoring program. 
Currently, ENR is of the opinion 
that the Groundwater Contingency 
Plan would include options to 
prevent/mitigate contaminant 
migration to surrounding water 
bodies, such as: early capping of the 
landfill cells to prevent/minimize 
contaminated leachate from 
accessing groundwater; collection 
and treatment of groundwater to 
prevent migration; performance 
enhancement of the current cap to 
recue infiltration rates; etc. The plan 
should also determine which of 
these options would be considered 
most economical.  
Recommendation 

Recommendation(s): 1) ENR 
recommends the ‘s GMP include a 
Contingency Plan section. Within 
this section the City should identify 
the preferred actions in the event 
that migration of contaminants off-
site is confirmed through 
groundwater monitoring.  

response plan 
should include, but 
not be limited to: 
(1) initial lines of 
communication 
following an 
exceedance, (2) re-
sampling and 
continued 
monitoring, (3) 
immediate/short 
term mitigation; 
(4) long term 
mitigation; and (5) 
preventative 
measures. 

3 Topic 3: 
Meeting 
with ENR 
Water 
Resources - 
Groundwate
r 
Monitoring 
Objectives 
and 
Locations 
for SNP 

Comment Comment(s): Previously, 
the Water Resources Division 
(WRD)met with the City to discuss 
groundwater monitoring objectives 
and locations. It was noted that the 
purpose for groundwater monitoring 
has evolved since the Landfill 
Drainage Study (LDS). Note the 
purpose of the study was to 
characterize groundwater beneath 
the old landfill cell. However, the 
objective of the new SNP will be to 
assess current groundwater quality 
and assess potential off-site 
migration. Note, at this meeting 
WRD suggested that groundwater 
monitoring stations from the LDS 
located to the east side of the site 
(MW2A, MW2B & MW3) may be 

Apr 20: The City 
intends to monitor all 
existing wells this 
summer and then use the 
results of these tests to 
determine which wells 
will be monitored in the 
future. The City agrees 
with ENR's 
recommendation that 
some wells will likely 
not require monitoring 
but will determine which 
wells to monitor after 
test results from the first 
year are acquired. At that 
point in time, the City 
will work with ENR to 
determine which wells to 

The GMP should 
include 
groundwater 
monitoring wells 
up-gradient and 
down-gradient of 
each groundwater 
flow path from the 
facility. 



adequate to monitor/manage 
potential off-site migration of 
contaminants (as well as 
subsequently capping performance 
following installation). However, 
WRD did not suggest using 
groundwater wells MW4, MW5A or 
MW5B which were described in the 
March 2015 ICRP. ENR believes 
that these wells are not suitable for 
use for two reasons: they are located 
directly in the waste mass (as for 
MW4, see Landfill Drainage Study 
- Figure 2B); and, they are within 
the landfill main footprint which 
will be capped (as for MW5B & 
MW5A, see March 2015 ICRP 
Figure 3 & May 2014 ICRP - Future 
Site Plan). Also, at this meeting 
WRD suggested that new 
groundwater wells be established to 
the south further down from the old 
landfill cell (between landfill and 
receiving water bodies). These sites 
would be used to capture the off-site 
migration of potentially impacted 
groundwater. The "Standards for 
Landfills in Alberta" (Feb 2010) 
specify that the distance between a 
groundwater monitoring well and 
the waste footprint to be monitored 
should not exceed 60 m (section 
5.5). These standards also 
recommend that there be "no more 
than 200 m from the nearest 
groundwater monitoring well - as 
measured along the compliance 
boundary" (section 5.6 a) i). Based 
on these guidelines it may be that 1 
or 2 groundwater wells should be 
added to the east from the old 
landfill cell - in between MW2B 
and MW3.  
 

 

monitor and where 
additional wells should 
be placed in order to 
effectively monitor the 
landfill site. 



Recommendation 

Recommendation(s): 1) ENR 
recommends that some wells should 
not be used to monitor 
contamination migration at the 
landfill and that 1 or 2 new stations 
be added to the east.  

4 None Comment None 
Recommendation 2) All of the 
recommendations made at the 
meeting and highlighted above are 
intended to help develop the GMP 
for the City. These comments and 
recommendations are provided as 
suggestions only to assist the City 
and the MVLWB in the review and 
approval of the GMP. 

Apr 20: The City 
appreciates the 
comments and will 
incorporate the 
information into the 
development of our 
GMP.  

Satisfactory 
response. 

5 Topic 4: 
Groundwate
r Sampling 
Parameters  

Comment Comment(s): The current 
ICRP specifies in Section 6 that all 
of the monitoring wells will be 
tested annually for the parameters 
listed in Appendix E. The table 
provided in Appendix E should be 
numbered to facilitate any future 
referencing. When comparing the 
ICRP to Table 5.2 of the "Standards 
for Landfills in Alberta" 
(Groundwater Parameters for 
Background Level and Detection 
Level), the following parameters 
were not included in the ICRP: - 
Dissolved Metals (all): (see list, 
Table 5.2) - Other Organics: 
Dissolved Organic Carbon (DOC) 
Further, Cobalt is currently being 
investigated by Environment 
Canada as cobalt and cobalt-
containing substances were found to 
be persistent and toxic to soil and 
sediment-dwelling organisms. As 
solid waste facilities are identified 
as a risk for releases of cobalt and 
soluble cobalt compounds to water 
in un-lined landfills, ENR 
recommends that cobalt leachates 

Apr 20: The City 
monitors for the 
parameters set out by the 
MVLWB. If the 
MVLWB wishes for 
more information on the 
level of these parameters 
at the landfill, the City 
will add them to the 
parameters they are 
testing for this summer. 
The City along with the 
MVLWB can then 
determine from the 
results of this year's tests 
if they need to be 
monitored moving 
forward.  

The GMP should 
include testing for 
all relevant 
groundwater 
quality parameters 
including: 
dissolved metals, 
dissolved organic 
carbon  



be monitored at the City's landfill.  
Recommendation 

Recommendation(s): 1) ENR 
recommends that Dissolved Metals, 
DOC and Cobalt be added to the list 
of parameters monitored in 
groundwater at the City’s landfill.  

6 Topic 5: 
Groundwate
r 
Monitoring 
Frequency  

Comment Comment(s): The current 
ICRP specifies in Section 6 that all 
of the monitoring wells will be 
tested annually for the parameters 
listed in Appendix E of the ICRP. 
ENR recommends that in order to 
assess seasonal variation within 
groundwater monitoring results, two 
groundwater sampling events would 
be required each year; once when 
groundwater resources first thaw (~ 
July) and once before winter season 
(~ October).  
Recommendation 

Recommendation(s): 1. ENR 
recommends that the City’s SNP 
groundwater monitoring program 
occur twice annually to capture 
seasonal variations.  

Apr 20: When tested in 
the past, several of the 
wells did not thaw until 
August or later. Given 
the short time period 
during which they are 
thawed, the City would 
often be unable to 
conduct two sampling 
events per year (or the 
two tests would be 
redundant). As such, the 
City has recommended 
one sampling event each 
summer to occur once all 
wells have thawed. 

The City should 
attempt to collect 
two (2) 
groundwater 
samples per 
season, one after 
melt and one 
before freeze-up.  

7 Topic 6: 
Total 
Capped 
Area 
Reduced in 
March 2015 
ICRP 
Version - 
Implications 

Comment Comment(s): The City's 
initial capping plans and area to be 
capped, was first illustrated in the 
July 2014 ICRP version, in a figure 
identified as "Future Site Plan" (p. 
7). Since that time certain areas of 
the landfill will not be capped or at 
least will continue operating for a 
term longer than originally 
envisioned. For example, Section 
2.5.3 of the March 2015 ICRP 
specifies that the City's 
Contaminated Soil and Water 
Treatment Facility will cease 
operating and will be used for other 
operations in the future 
(vehicles/batteries storage, etc.). In 
the previous version of the ICRP, 
this area was to be capped. ENR 

Apr 20: The City agrees 
that the groundwater 
SNP program should be 
flexible in order to 
capture changes in 
operating plans and 
expansion of any future 
landfill cells. 

The GMP, and 
specifically well 
locations, should 
be evaluated 
annually based on 
changes in 
operating plans at 
the landfill. 



notes that a change to the use of 
certain areas or the timing for 
capping/closure may result in 
additional groundwater 
contamination at the site.  
Recommendation 

Recommendation(s): 1) ENR 
recommends that the groundwater 
SNP program be flexible enough to 
capture changes in operating plans 
at the landfill.  

8 None Comment None 
Recommendation 2) ENR 
recommends that the SNP program 
be designed in a manner to identify 
monitoring trends and shifts to the 
Groundwater Monitoring Program. 

Apr 20: The City agrees 
with ENR and will 
endeavour to develop a 
GMP (as part of the SNP 
or as a stand alone plan) 
that will monitor trends 
and shifts in the test 
results. 

The GMP should 
be reported on 
annually to 
identify 
monitoring trends 
and shifts to the 
program. 

9 Topic 7: 
Surface 
Water 
Migration 
off-site to 
Fault Lake  

Comment Comment(s): The 
SENES study reported potential 
impacts from the landfill on Fault 
Lake. In a July 15, 2014 response, 
the City specified that a new SNP 
station will be added and included 
in the 2015 sampling program for 
Fault Lake. The establishment of a 
SNP station at Fault Lake will help 
the City in their effort in delineating 
surface water impacts from the 
landfill. ENR suggests that a map be 
included in the ICRP that identifies 
all off-site drainage patterns. Note, 
ENR provided this recommendation 
during the review of the first ICRP 
and requested the City update 
drawing A-1.  
Recommendation 

Recommendation(s): 1) ENR 
recommends that Drawing A-1 be 
updated to include off-site drainage 
patterns from the Solid Waste 
Disposal Facilty, as well as the 
proposed surface water SNP 

Apr 20: The City will 
add any new SNP 
stations to this drawings 
for future versions of the 
ICRP once they have 
been officially approved 
by the MVLWB. The 
City will include as 
much information on 
drainage patterns as it 
has. 

The ICRP should 
be updated to 
include off-site 
drainage patterns 
from the facility as 
well as additional 
SNP stations. 



stations that the City has agreed to 
add.  

1
0 

Topic 8: 
Area to be 
Closed / 
Capped 

Comment Comment(s): The 
descriptions of future use for areas 
of the SWF that will continue 
current operation and change 
operation are very thorough and 
well done (Sections 2.5.1 to 2.5.3). 
It would be helpful to see further 
explanation and more details about 
the area of the landfill that will be 
undergoing final closure and 
capping.  
Recommendation 

Recommendation(s): 1) The City 
provide further details about the 
area of the landfill that will be 
undergoing final capping and 
closure, depicted as “area to be 
capped”•  in Figure 3. It would be 
helpful to see the following details 
included in this ICRP:  

 Description of the types of 
waste that are included in 
the area that will be capped, 
and the dates during which 
this area has been used for 
landfilling. If possible, it 
would be helpful to depict 
the location of various 
waste types in the landfill 
on a map, if such 
information is available (ie. 
where construction waste 
has recently been deposited, 
location of household 
waste, etc.)  

 Are there any known 
locations where special 
wastes such as asbestos are 
stored within the area to be 
closed? If so, indicate on 
the map, and/or with GPS 
coordinates, where these 
asbestos storage locations 
are situated.  

Apr 20: As tracking of 
dump areas was very 
limited (if done at all) 
during the early years of 
this landfill cell, the 
information regarding 
the type of waste located 
in each area is unknown. 
As such, it is impossible 
for the City to provide 
the information 
requested in bullets #1 
and #2. The final 
capping and revegetation 
of the "area to be 
capped" is still 5-10 
years away from being 
done. Therefore, at this 
time, the City is unable 
to provide specific 
information on the type 
of vegetation that will be 
used. As we get closer to 
the actual capping of this 
area, more information 
will be provided on the 
City's intent and this 
information will be 
included in future 
versions of the ICRP. 
The City will welcome 
any suggestions and/or 
guidance material that 
the ENR may have at the 
time when the City does 
investigate revegetation 
plans for this area of the 
landfill. The City will 
consult with ENR at that 
time but for now, this 
information is not 
known.  

The ICRP should 
be updated as 
information 
becomes known 
regarding capping 
and revegetation.  
The City is 
encouraged to 
continue to consult 
with ENR 
regarding options 
for revegetation.  



 Provide more specific 
details about revegetation 
plans for the portion of the 
landfill to be capped and 
closed: o What type of 
vegetation does the City 
envision at the site? o What 
are the final revegetation 
goals for this site? Given 
that the surrounding 
landscape consists of a 
boreal forest landscape, 
what are the revegetation 
goals at the site? o Will 
trees be allowed to grow on 
the site? Is there potential 
for their roots to damage the 
impermeable liner or for 
tree growth to be limited by 
the liner? The Yukon 
Revegetation Manual 
(2013) may provide helpful 
guidance: 
http://www.yukoncollege.y
k.ca/research/post/yukon_re
vegetation_manual_is_avail
able_online  

1
1 

None Comment None 
Recommendation 2) ENR staff 
would also be happy to discuss 
revegetation options with the City 
and to connect the City with staff at 
the Aurora Research Institute who 
have experience in revegetation in 
NWT ecosystems. 

Apr 20: The City would 
also be happy to discuss 
these options with ENR 
and staff at the Aurora 
Research Institute in the 
future when we are 
developing more 
detailed revegetation 
plans. 

Continued 
consultation 
between the City 
of Yellowknife, 
ENR and the 
Aurora Research 
Institute is 
encouraged 
regarding detailed 
revegetation plans. 

1
2 

Topic 9: 
Reference 
to E-waste 
Recycling 
Program 

Comment Comment(s): At the 
bottom of page 7, the ICRP states 
"The quonset that is currently used 
to collect e-waste will change 
operations once the GNWT's 
Extended Producer Responsibility 
(EPR) program is implemented in 
Yellowknife." The electronics 

Apr 20: The City will 
change this wording in 
the next version of the 
ICRP. 

Satisfactory 
response. 



recycling program being developed 
by the GNWT is an electronics 
recycling stewardship program, not 
an extended producer responsibility 
program.  
Recommendation 

Recommendation(s): 1) ENR 
recommends that the City please 
change the wording in this sentence 
to the following: “The quonset that 
is currently used to collect e-waste 
will change operations once the 
GNWT’s electronics recycling 
program is implemented in 
Yellowknife.” •   

1
3 

Topic 10: 
Landfill Gas 

Comment Comment(s): ENR 
continues to have a number of 
concerns regarding the landfill gas 
monitoring and management 
proposed by the City, which will be 
described in detail below.  
Recommendation 

Recommendation(s): 1) ENR refers 
to a number of reference documents 
in its response, including the 
following references, which it 
encourages the City and its 
consultants to access as they 
continue work on landfill gas topics. 
These following documents are 
available on-line: British Columbia 
Ministry of Environment. 2010. 
Landfill Gas Management Facilities 
Design Guidelines. Available online 
at: 
http://www2.gov.bc.ca/gov/Downlo
adAsset?assetId=E2219C0C8AF04
3719150F9107819230D&filename=
designguidelinesfinal.pdf U.S. EPA. 
2005. Guidance for Evaluating 
Landfill Gas Emissions from Closed 
or Abandoned Facilities. EPA-
600/R-05/123a. Available online at: 
https://clu-
in.org/download/char/epa-600-r-05-
123.pdf  

Apr 20: The City thanks 
ENR for sharing these 
documents with them. 
These documents will be 
forwarded to the City's 
consultant for 
informational purposes 
ahead of the Landfill 
Gas Study planned for 
this summer. 

Satisfactory 
response. 



1
4 

Topic 11: 
Landfill Gas 
Data from 
Jacques 
Whitford 
Studies 

Comment Comment(s): In 2004, 
2005 and 2006, landfill gas 
assessments were completed at the 
City Solid Waste Facility by 
Jacques Whitford. Reports 
summarizing the results from the 
assessments are available in the 
following two documents on the 
MVLWB website: 1. Jacques 
Whitford report dated January 26, 
2005 2. Jacques Whitford report 
dated February 16, 2007 In the 
Jacques Whitford summary report 
dated February 16, 2007, Table B1 
summarized measured methane gas 
concentrations as follows: (see table 
B1 in ENR's Letter) In its ICRP, the 
City states "These [landfill gas] 
assessments included 10 sampling 
wells located throughout the 
original landfill cell and three 
sampling events at each of these 
wells. It was noted that measured 
methane concentrations exceeded 
the LEL were measured once each 
in 5 of the 10 wells. However, none 
of the wells were over the LEL 
more than once." This summary 
does not quite match the data in the 
Jacques Whitford report, as there 
were five wells sampled in 2004, 
and nine wells sampled in each of 
2005 and 2006. It is true that none 
of the wells that were sampled were 
over the lower explosive limit for 
methane more than once. However, 
this cannot be automatically be 
interpreted to mean that methane 
levels are not a concern at the site. 
Landfill gas generation at a site is 
determined by many factors 
including the rate of bacterial 
decomposition, chemical reactions 
within the waste mass, age of the 
waste, presence of oxygen in the 
landfill and moisture content. The 

Apr 20: The ICRP 
attempts to summarize 
the information on hand 
(and include references 
for more information if 
required). However, if 
more detailed 
information is required 
in the ICRP on the 
previous studies then the 
City will include the 
specific information 
recommended by ENR 
in the next version of the 
ICRP. 

The ICRP should 
be updated with 
the data contained 
the 2007 Jacques 
Whitford Report 
cited by ENR.  



movement of landfill gas at a site is 
complex and depends on a large 
number of factors including 
diffusion, pressure gradients, the 
permeability of the waste and 
surrounding soils or other media, 
temperature and groundwater levels 
(ATSDR 2001; U.S. EPA 2005). 
John Muller, landfill gas specialist 
with EBA Tetra Tech, has noted 
that "it is imperative that assessment 
of gas migration during winter be 
assessed - subsurface migration is 
exacerbated by frozen ground 
conditions that prevent landfill gas 
from venting to the atmosphere - 
unless there is no unfrozen horizon 
expected above the level of 
permafrost." (E-mail 
communication with John Muller, 
November 2014; attached). The 
time of year when landfill gas is 
sampled could therefore have an 
impact on the amount of landfill gas 
detected at a particular monitoring 
location. The sampling events 
conducted by Jacques Whitford 
were completed on December 3rd, 
July 11th and October 11th - during 
three different seasons of the year.  
Recommendation 

Recommendation(s): 1) ENR 
recommends that the City amend its 
ICRP to reflect the data contained in 
the Jacques Whitford table above, to 
summarize the following 
information: 

 Sampling well MW3 was 
buried with landfill waste 
and not available for 
sampling after 2004, leaving 
nine available monitoring 
wells  

 Five monitoring wells were 
sampled in December 2004  



 Nine monitoring wells were 
sampled in July 2005  

 Nine monitoring wells were 
sampled in October 2006  

1
5 

Topic 12: 
Use of 
Odour to 
Detect 
Methane 
and 
Hydrogen 
Sulfide 

Comment Comment(s): In the 
ICRP the City states, "The 
recommendations from Dillon 
indicated that there are no 
indications that landfill gas is 
currently an issue at the SWDF and 
that the City should continue to 
monitor the issue through site 
observations and monitoring at the 
baling facility." In the MVLWB 
letter to the City of Yellowknife 
dated November 6th, 2014, the 
MVLWB requested that the City 
substantiate its assertion that landfill 
gas generation is not a concern and 
that monitoring is not needed. In the 
City's response to the MVLWB on 
January 23, 2015, Dillon Consulting 
Ltd. states, "There are no 
indications that LFG is present 
based on the lack of reported 
incidents of odour concerns. The 
presence of LFG should continue to 
be monitored as described above." It 
would be helpful if Dillon 
Consulting Ltd. would provide 
scientific and/or technical 
documentation and reference 
material to substantiate the 
following assertions: . "There are no 
indications that LFG is present 
based on the lack of reported 
incidents of odour concerns". . 
"Commonly the presence of LFG is 
detected and reported because of 
odour issues associated with the 
landfill. Residence [residents?] next 
to the landfill will register 
complaints of the odour (e.g. rotten 
eggs - hydrogen sulfide). Similarly, 
users of the landfill or site operation 
staff would notice and record the 

Apr 20: The City 
understands there may 
have been some 
confusion surrounding 
this recommendation. 
While both the ICRP and 
the letter from Dillon 
mention the use of the 
presence of odour to 
detect LFG, this was just 
one of the suggested 
ways to detect the 
presence of LFG and 
was never intended as a 
stand-alone method. It 
was not, and is not, the 
only method that will be 
used to monitor landfill 
gas. It was noted 
however that this is a 
common method of early 
detection of landfill gas 
and as such, the City 
would be remiss in not 
informing their workers 
of this method and 
recording any reports of 
odours. Pending the 
results of this summer's 
LFG study, other 
methods of detection and 
monitoring will be used 
for the detection of LFG 
moving forward. At 
minimum, the 
Armstrong Monitor will 
be used and possibly 
other measures 
depending on what 
thissummer's study 
recommends. 

The City's 
response to the 
MVLWB on 
January 23, 2015, 
Dillon Consulting 
Ltd. did state, 
"There are no 
indications that 
LFG is present 
based on the lack 
of reported 
incidents of odour 
concerns. The 
presence of LFG 
should continue to 
be monitored as 
described above." 
 
Based on the 
evidence presented 
by both ENR and 
the City, the LFG 
Monitoring 
Program should 
clearly indicate 
various methods 
for detecting 
landfill gas, and 
that monitoring 
gas by smell or 
noise alone is not 
an industry best 
practice. 



odour issue. Neither of these have 
occurred at the Yellowknife landfill. 
It should be stated that there are no 
residences adjacent to the landfill, 
so the likelihood of receiving an 
odour complaint from a City 
resident is low. However, the site is 
open to the public, and the[re?] have 
been no complaints related to odour 
reported by the public." Landfill gas 
(LFG) is the natural by-product of 
the anaerobic decomposition of 
biodegradable waste in landfills (US 
EPA 2005, p.ES-1). LFG typically 
consists of 40 to 60% carbon 
dioxide (CO2), 45 to 60% methane 
(CH4) and trace constituents which 
include volatile organic compounds 
and hazardous air pollutants. LFG 
can also contain compounds such as 
mercury, ammonia, oxygen and 
nitrogen (from air infiltration), 
carbon monoxide and hydrogen 
sulfide (H2S). (US EPA 2005; p.1-
2). One of the landfill gas 
constituents of greatest concern is 
methane, due to the fact that it is a 
flammable, potentially explosive 
gas under specific conditions. (U.S. 
EPA 2005). Methane is particularly 
explosive at concentrations between 
5 and 15% CH4 per volume of air 
(U.S. EPA 2005). There have been 
at least 30 reported cases of 
explosions associated with landfill 
gas, causing property damage and 
killing or injuring nearby residents 
or workers (U.S. EPA 2005). 
Methane is a colourless, odourless 
gas (US EPA 2005). Given that 
methane is odourless, ENR is 
concerned with Dillon Consulting's 
proposal that methane will be 
detected at the SWF through odour 
detection by the public. Dillon 
Consulting suggests that landfill gas 



would be detected by residents 
reporting the smell of hydrogen 
sulfide (rotten egg smell), which is 
often present in landfill gas in very 
small amounts. In its Toxicological 
Review of Hydrogen Sulfide, the 
U.S. EPA (2003) gives the 
following toxicological details 
about hydrogen sulfide: . "hydrogen 
sulfide is a colourless gas which has 
a strong odour of rotten eggs" . 
"hydrogen sulfide is a natural 
product of decaying organic matter" 
. "the typical 'rotten-egg odour' of 
H2S is an inadequate warning 
indicator of exposure since levels in 
the range of 100-200 ppm can lead 
to loss of smell followed by 
olfactory paralysis (Reiffenstein et 
al. 1992). Overexposure to H2S can 
lead to physical collapse, which 
may lead to prolonged 
unconsciousness, respiratory failure 
and death. (U.S. EPA 2003 p.10). 
The Canadian Centre for 
Occupational Health and Safety 
states that odour detection for 
hydrogen sulfide is not reliable, as 
olfactory fatigue may result from 
prolonged exposure to 
concentrations below 100 ppm. The 
ability to smell H2S can begin to 
dull at 50 ppm and is deadened 
above 100 ppm. (Canadian Centre 
for Occupational Health and Safety 
2012). Given these characteristics of 
hydrogen sulfide, ENR is concerned 
with the proposal that public 
complaints of hydrogen sulfide 
odours be used as one of the 
primary mechanisms to monitor 
landfill gas at the SWF.  
Recommendation 

Recommendation(s): 1) The City / 
Dillon Consulting provide scientific 
/ technical reference documents to 



explain how the primary landfill gas 
of concern, methane, will be 
monitored through odour 
complaints reported by the public, 
given that methane is a colourless, 
odourless gas.  

1
6 

None Comment None 
Recommendation 2) The 
City/Dillon Consulting explain why 
they are recommending that the 
proposed landfill gas monitoring 
system at the SWDF should consist 
of waiting to receive an odour 
complaint from staff or the public, 
such as reports of a rotten egg smell 
which would indicate the presence 
of hydrogen sulfide. Please provide 
scientific evidence as to why this is 
proposed given that the ability to 
smell hydrogen sulfide is lost in 
human beings at levels at which the 
gas becomes toxic. 

Apr 20: See the above 
response.  

See response 
above. 

1
7 

None Comment None 
Recommendation 3) The City / 
Dillon Consulting explain their 
assertion that there are no 
indications that LFG is present at 
the site, given that no data from 
recent sampling of landfill gas 
monitoring wells are provided to 
support this statement, and the most 
recent data available for landfill gas 
sampling carried out at the site 
(2004-2006) indicate that landfill 
gas was present in the waste mass at 
the site at explosive levels. 

Apr 20: The City does 
not assert that there are 
no indications that LFG 
is present at the site, the 
report from Dillon 
asserts that there are no 
indications that LFG is 
present in any areas 
where it would pose any 
risk to workers or the 
public. This summer's 
LFG study will provide 
further information on 
LFG at the site and 
provide 
recommendations for 
monitoring LFG moving 
forward. Once the study 
has been conducted, the 
City will develop a LFG 
monitoring plan based 
on the recommendations 
of the study. At this 

See response 
above. 



point in time, the City is 
waiting on the results of 
this study before it 
moves forward with the 
development of our LFG 
monitoring plan. 

1
8 

Topic 13: 
Armstrong 
Monitoring 
Gas 
Monitor 

Comment Comment(s): ENR 
commends the City for researching 
and working to service the 
Armstrong Monitoring AMC-1400 
Gas Monitor which is set up to 
monitor levels of methane, carbon 
monoxide and hydrogen sulfide at 
the baling facility.  
Recommendation 

Recommendation(s): 1) The City 
indicate by when it plans to have the 
Armstrong Monitor serviced and 
providing continuous monitoring of 
methane, carbon monoxide and 
hydrogen sulfide at the baling 
facility.  

Apr 20: The City is 
currently working with a 
local company to have 
the monitor serviced and 
made operational. This 
will happen as soon as 
possible and monitoring 
of these gasses should be 
in place by the end of the 
summer at the latest. 

The City should 
continue to make 
efforts to have the 
Armstrong 
Monitor 
operational as soon 
as possible. 

1
9 

None Comment None 
Recommendation 2) The City 
confirm that it has located the 
Armstrong Monitor at the location 
in the baling facility where landfill 
gases would be most likely to 
accumulate, based on consultation 
with an experienced landfill gas 
specialist. 

Apr 20: The City 
believes that the monitor 
was initially located in 
the optimal location, 
however, we will ensure 
that the Landfill Gas 
Study reviews the 
monitoring locations and 
includes 
recommendations on the 
best locations for the 
monitoring to be done if 
this is not currently the 
case. 

Satisfactory 
response. 

2
0 

Topic 14: 
Landfill Gas 
- Future 
Plans 

Comment Comment(s): ENR 
commends the City for working to 
complete a landfill gas study in 
2015. ENR staff would be happy to 
work with the City to review any 
proposed Terms of Reference for 
the landfill gas study work, and 
provide any other technical 
assistance and/or review. The City 

Apr 20: The City is 
engaging the services of 
Dillon Consulting to 
perform the landfill gas 
study at the SWF. Dillon 
Consulting does have 
landfill gas specialists on 
their staff and they will 
be included in the work 

Satisfactory 
response. 



states that it will conduct a landfill 
gas assessment "this summer". 
Landfill gas specialist John Muller 
has noted in comments provided to 
ENR (attached) that "It is 
imperative that assessment of gas 
migration during winter be assessed 
- subsurface migration is 
exacerbated by frozen ground 
conditions that prevent landfill gas 
from venting to the atmosphere - 
unless there is no unfrozen horizon 
expected above the level of 
permafrost." In its letter to the City 
dated January 22, 2015, Dillon 
Consulting states "the likely 
locations that LFG can be 
monitored would be the existing 
monitoring wells, and within any 
proximate building. The two 
buildings at site that could be 
monitored are the e-waste facility 
and the baling facility". It would be 
helpful if Dillon Engineering and/or 
the City could provide a rationale 
for the choice of locations that will 
be sampled for landfill gas in the 
upcoming landfill gas study. The 
U.S. EPA (2005) reports that 
"Landfill gas tends to move from an 
area of high pressure (at depth 
within the landfill) to areas of low 
pressure (surficial soils and the 
atmosphere), but it is often difficult 
to predict specific patterns of gas 
movement." An often used rule of 
thumb is that landfill gas may 
migrate up to 1000 feet (305 
metres), but there are documented 
cases where LFG has travelled in 
the subsurface for more than 2000 
feet (610 metres). Structures within 
this distance may require additional 
evaluations and precautions to 
protect them from LFG 
accumulation. (U.S. EPA 2005).  

taking place for the LFG 
study. Specifically, as 
noted in his resume 
which was submitted to 
the MVLWB along with 
the City's Landfill Gas 
letter, Mr. Chris Shortall 
has 22 years experience 
in solid and hazardous 
waste management and 
landfill design including 
mutliple landfill gas 
projects. 



Recommendation 

Recommendation(s): 1. ENR 
recommends that the City engage 
the services of a landfill gas 
specialist, with experience in the 
field of landfill gas management, to 
undertake the landfill gas study at 
the SWF.  

2
1 

None Comment None 
Recommendation 2. ENR 
recommends that the City work with 
a landfill gas specialist to determine 
the times of year that landfill gas 
sampling will be carried out, to take 
into consideration times of the year 
when the ground surface is frozen. 
It would be helpful to see scientific 
and technical references to 
substantiate the choice of landfill 
gas monitoring locations. 
Commonly required locations for 
landfill gas monitoring are between 
the landfill and property boundary 
and/or the landfill and structures 
where gas migration may pose a 
problem (B.C. Ministry of 
Environment 2010 (p.148); Ontario 
Ministry of Environment (2012) 
(p.54). As noted by the City in the 
ICRP (page 11), the previous 
monitoring wells were established 
in the middle of the landfill cell and 
not at the property boundary. As 
noted by the City, one would expect 
methane levels to be higher in the 
middle of the landfill cell than at the 
property boundary. However, until 
adequate landfill gas monitoring is 
completed at the property boundary 
and the edges of the landfill cell, it 
is not possible to know the extent of 
potential landfill gas migration.  

Apr 20: The City will 
request that the results 
and recommendations of 
the LFG study include 
both the recommended 
locations for sampling to 
occur and the 
recommended times of 
the year (if required).  

The results and 
recommendations 
of the LFG study 
should include 
both the 
recommended 
locations for 
sampling to occur 
and the 
recommended 
times of the year at 
which they will 
occur. 

2
2 

None Comment None 
Recommendation 3. US EPA 
(2005) states “High concentrations 

Apr 20: The landfill gas 
monitoring locations will 
take into account the 

The LFG 
Monitoring Plan 
should take into 



of LFG occur most commonly in 
landfills that contain municipal 
garbage and have an impermeable 
or nearly impermeable cover. The 
cover traps these gases, prevents 
them from escaping upward, and 
causes them to move either into a 
gas collection and control system or 
laterally into adjacent, off-site 
areas.”•  ENR recommends that 
landfill gas monitoring locations 
take SWF capping work into 
account, as the process of capping 
the SWF could increase the 
potential for lateral movement of 
landfill gas. 

planned future capping 
work at the SWF. 

account the 
planned future 
capping at the 
SWF. 

2
3 

Topic 15: 
Old Landfill 
Cell Cap 

Comment Comment(s): Section 5.1 
describes the capping system that 
will be used over the old landfill 
cell area outside of the compost 
facility. The description states that 
'native grasses and plants will be 
allowed to grow on the surface' of 
the layer of native granular material. 
Does the 'native granular material' 
have characteristics which will 
support and encourage plant 
growth?  
Recommendation 

Recommendation(s): 1) Please 
provide further details on what the 
“native granular material” consists 
of, and how it will support and 
encourage plant growth. Are any 
further soil amendments needed to 
increase soil fertility to encourage 
plant growth, such as topsoil or 
compost? The growth of native 
grasses and forbs on the surface of 
the capped landfill area will reduce 
the potential for soil erosion at the 
site. The Yukon Revegetation 
Manual (2013), pages 13, and 25-27 
provide useful guidance if the City 
is contemplating natural 
revegetation (no seeding or 

Apr 20: Currently, the 
only area of the landfill 
that will have plant 
growth at any point in 
the near future is the 
small area of the 
backslopes of the 
Compost Pond. This area 
will be topped with a 
hydroseed mix and will 
also have a layer of top 
soil if necessary to 
encourage growth. All 
other areas that are 
intended to be capped 
with native grasses and 
vegetation are 5-10 years 
away from being capped. 
As such, a 
comprehensive 
revegetation plan has not 
yet been developed for 
these areas. When the 
time comes for the 
development of this 
revegetation plan, the 
City will work with ENR 
and any other interested 
parties to choose an 
appropriate method of 

The ICRP should 
be updated as 
information 
becomes known 
regarding capping 
and revegetation.  
The City is 
encouraged to 
continue to consult 
with ENR 
regarding options 
for revegetation. 



planting). As stated in the Yukon 
Revegetation Manual, it is not 
recommended to rely solely on 
natural revegetation in a number of 
circumstances, including if the site 
has little to no organic content 
and/or if certain species or types of 
plants (such as shrubs and trees) are 
not desirable at the site.  

revegetation. The City 
will update this section 
in the next version of the 
ICRP to reflect this 
timeline and this 
proposed consultation 
plan. 

2
4 

Topic 16: 
Capping 
Method for 
Areas With 
Traffic 

Comment Comment(s): The ICRP 
explains that the cap beneath the CF 
includes a few additional layers of 
protection and support due to the 
fact that there will be traffic on top 
of this layer. Does the City plan to 
include this same level of extra 
protection underneath the road that 
will lead across the old landfill cell 
cap to the CF?  
Recommendation 

Recommendation(s): 1) Please 
provide details on whether an extra 
layer of protection will be included 
in the landfill cap section that will 
be underneath the road to the 
compost facility. If no extra 
protection will be included in this 
area, please provide the rationale for 
why not.  

Apr 20: Yes, the extra 
layer of protection will 
be provided for any 
areas of the landfill that 
are expecting traffic on 
them including the road. 
The City will include 
this information in the 
next version of the 
ICRP. 

The ICRP should 
be updated with 
information 
regarding the extra 
layer of protection 
that will be 
provided for any 
areas of the landfill 
that are expecting 
traffic use. 

2
5 

Topic 17: 
Implementa
tion 
Schedule 

Comment Comment(s): The 
implementation timeline for closure 
activities is unclear. In the opening 
paragraph of Section 7, the ICRP 
states "The closure process for this 
initial cell is expected to take years 
to complete". How many years does 
the City plan to take to complete 
closure of this cell? In the schedule, 
the City has identified that it will 
construct a trash and bear fence 
around each successive phase of the 
compost facility one year after 
completing the construction of each 
phase, and after the given phase is 
already in use. Installation of a bear 

Apr 20: The first two of 
these points are 
somewhat difficult to 
provide accurate answers 
for various reasons. The 
capping and closure of 
the "area to be capped" 
is dependant on a 
number of factors, most 
significantly budget 
considerations and the 
continued construction 
of the Compost Facility 
Pad. The City does not 
intended to begin the 
capping of any of this 

The City should 
update the ICRP to 
reflect the change 
in timing for bear 
fence installation 
for future phases 
of the compost 
pad. 
The City should 
provide an updated 
ICRP prior to 
capping any 
further areas of the 
landfill. 
 



fence around each successive phase 
of the compost facility should be 
completed at the time the compost 
facility is constructed, so that the 
bear fence is operational once the 
phase is being used. The bear fence 
is an important tool to discourage 
bears from entering the compost 
site, and therefore the fence should 
be electrified and operational from 
May to October (during the active 
season for bears) when the compost 
site is in use.  
Recommendation 

Recommendation(s): 1) Please 
provide answers to the following 
questions, to help clarify planned 
timing for the implementation of 
closure activities:  

 When does the City plan to 
complete full capping and 
closure of area depicted as 
‘area to be capped’ in Figure 
3? Currently the City is 
proposing to not start 
capping work on the old 
landfill cell outside of the 
compost facility until 2018 
or later.  

 By what date in 2015 does 
the City plan to install and 
operate a bear fence around 
Phase I of the Compost 
Facility?  

 The City move up 
construction of the bear 
fence to match construction 
of the corresponding phase 
of the compost facility (ie. 
Phase II of the Compost 
Facility and Phase II 
Compost Facility bear fence 
are installed and made ready 
for electrification in the 
same year).  

"area to be capped" 
outside of the Compost 
Facility itself until at 
least such time as the 
Compost Facility 
Expansion is complete. 
This project (the 
Compost Facility 
Expansion) is expected 
to take a minimum of 
three more years of 
construction so the 
capping of the other 
areas will not commence 
until 2018 at the very 
earliest. Once this 
capping work begins, the 
amount of capping 
completed each year will 
be dependant on both the 
available budget and the 
complexity of the work 
required. Right now, it is 
impossible to give an 
accurate estimate on 
when the "full capping 
and closure of area 
depicted as 'area to be 
capped'" will be 
completed. With regards 
to the second question, 
the City plans to install 
and operate a bear fence 
around Phase i of the 
Compost Facility when 
weather conditions allow 
for this fence to be 
installed this spring. The 
City recognizes the 
safety issues involved 
and, as such, has made 
the installation of the 
bear fence a priority. 
While the City has not 
budgeted to include the 
construction of Phase II 



of the bear fence as part 
of the budget for the 
2015 construction of the 
Compost Pad, the City 
will include these costs 
in future years so that 
Phase 3 of the bear fence 
is included in the 
construction of Phase 3 
of the Compost Pad and 
this method continues 
moving forward. 

MVLWB: Miki Ehrlich 

I

D 
Topic 

Reviewer 

Comment/Recommendation 
Proponent Response Board Response 

1 Section 
2.5.4: 
Landfill 
Cell A and 
Future Cells 

Comment This section states that 
Cell A will not be closed when it 
reaches its original design capacity 
and waste deposition switches to 
Cell B, as additional waste will be 
deposited into Cell A at a later date.  
Recommendation Describe any 
interim cover or other interim 
measures that will be used for Cell 
A when it is not part of the active 
disposal area (i.e. when Cell B 
opens), but may still receive 
additional waste at some point in 
the future. Please describe any 
measures that would be taken to 
promote water runoff and limit the 
exposure of waste. Include these 
measures in the implementation 
schedule in section 7 of the ICRP 
where possible.    

Apr 20: At the present 
time, the City does not 
have any additional 
measures other than our 
current practices planned 
to promote water runoff 
from Cell A and limit 
exposure to waste. The 
City will have 
intermediate cover on 
this cell as per our usual 
operations and will 
continue to clear this 
area of snow in the 
winter to limit spring 
run-off, but no additional 
measures have been 
planned. The leachate 
collection system and 
sump for Cell A will 
continue to be monitored 
and if the City notices an 
increase in leachate at 
this cell in the future, we 
may examine additional 
ways of limiting 
exposure to water. These 
methods will be included 
as stated in the 
appropriate section of 

Satisfactory 
response. 



the next version of the 
ICRP. 

2 Section 4: 
Landfill Gas 

Comment The installation of an 
impermeable liner over the old 
landfill cell may cause gas pressure 
to develop as its release to the 
atmosphere is restricted and could 
result in increased migration of 
landfill gas.  
Recommendation The planned 
Landfill Gas Study should include 
consideration of the impact of an 
impermeable liner on landfill gas 
pressure and migration.  

Apr 20: The planned 
LFG Study will take this 
into consideration and 
include 
recommendations on 
venting LFG to the 
atmosphere from 
beneath the liner if 
necessary. 

Satisfactory 
response. 

3 Section 4: 
Landfill Gas 

Comment The City states that the 
Landfill Gas Study will help 
identify any potential threats 
associated with landfill gas and 
what, if any, additional precautions 
need to be taken.  
Recommendation As part of the 
Landfill Gas Study, it is 
recommended that the City 
complete a landfill gas generation 
assessment such as the one 
associated with the Landfill Gas 
Generation Assessment Procedures 
Guidelines (BC MOE, 2009).   

Apr 20: An assessment 
such as this is included 
as a part of the LFG 
study. 

Satisfactory 
response. 

4 Section 4: 
Landfill Gas 

Comment Schedule 3, Item 1.m 
requires a Landfill Gas Monitoring 
Plan to be part of the ICRP.   
Recommendation The City is 
required by their Water Licence, 
independent of the outcomes of the 
Landfill Gas Study planned for the 
summer of 2015, to provide a 
monitoring plan for landfill gas (i.e. 
a plan to observe and check the 
quality/levels of landfill gas in a 
systematic manner).  In addition to 
describing how landfill gas will be 
monitored, the inclusion of 
information on what level of landfill 
gas would trigger a change or 
response, and what measures the 

Apr 20: The City 
understands this 
requirement of the Water 
Licence and will have a 
monitoring plan 
regardless of the results 
of the LFG study. 
However, the LFG study 
will provide the basis for 
the extensiveness of this 
plan and will help 
determine the degree of 
monitoring that is 
required at the facility. 
The City will work to 
develop this plan and 
will include it in the next 

The City should 
submit a LFG 
Monitoring Plan 
following 
completion, and 
based on the 
results, of the LFG 
Study. 
 
The City should 
continue to make 
efforts to have the 
Armstrong 
Monitor in 
operation as soon 
as possible.   



City would take in the event that an 
action level is reached or exceeded 
is recommended.  Best practices 
suggest that a NAPEG registered 
engineer should be involved in the 
design of the landfill gas monitoring 
plan.  

version of the ICRP. 
Until such a time as a 
plan is finalized, the City 
intends to monitor LFG 
using the Armstrong 
Monitor and passive 
monitoring techniques 
include odour 
monitoring and other 
recommended methods 
from the LFG letter sent 
on January 23, 2015. 
Once the LFG study has 
been completed, the City 
will prioritize the 
development of the LFG 
monitoring plan to 
ensure that it is ready for 
the next submission of 
the ICRP. The inclusion 
of trigger levels and 
responses will be a part 
of this plan. 

5 Section 5: 
Final 
closure 
cover 
system 

Comment Figures 4 and 5 illustrate 
the cross sections of the capping 
systems planned for the old landfill 
cell (compost and non-compost 
areas).  
Recommendation For both figures 
4 and 5 please specify the depth of 
each layer.  Specify the hydraulic 
conductivity of each final cover 
system.   

May 12:       As the main 
component of 
impermeability for the 
cover system is the liner 
material, there is not a 
specified hydraulic 
conductivity for it but 
rather a Permeability.  
The test results on the 
liner that has been 
placed which shows the 
Water Vapour 
Transmission, 
Permeance, and 
Permeability can be 
included in future 
versions of the ICRP in 
an appendix if required.  
The average 
permeability results for 
the test from Phase 1 of 
the Compost Pad 
Expansion was 1.43 E -

The ICRP should 
be updated with 
this information. 



13 m/s.   The depth of 
the layers will be 
specified on the drawing 
in future versions. 
(Attachment shows 
technical testing results) 

6 Section 5: 
Final 
closure 
cover 
system 

Comment The thickness/grade of 
the LLDP liner layer is not provided 
in the text of the ICRP.  
Recommendation Please specify 
the thickness of the LLDP liner.  

Apr 20: The LLDPE 
liner (Solmax 660T-
9000) is a minimum of 
1.43 mm thick on 
average. As mentioned 
above, the specifications 
for the liner will be 
included in an appendix 
in future versions of the 
ICRP for easy reference. 

Satisfactory 
response. 

7 Section 5: 
Final 
closure 
cover 
system 

Comment This section states that a 
layer of native granular material 
will be the top layer of both capping 
systems (compost and non-compost) 
and that native grasses and plants 
will be allowed to grow on the 
surface.  
Recommendation Will any 
additional actions be taken to 
promote vegetation growth on top 
of landfill caps? The initial version 
of the ICRP stated that a native seed 
mixture would be applied however 
it is unclear in this updated ICRP 
whether a seed mixture will be 
used.  It is recommended that 
150mm of top soil (or other medium 
that supports re-vegetation) be used 
as the top layer of the cover system.  

Apr 20: As mentioned 
in previous responses 
above, the plans for 
revegetation of the 
landfill caps are very 
preliminary at this stage. 
As the closure activities 
for the landfill progress, 
the City will work 
together with interested 
parties to come up with a 
revegetation plan that 
will best fit the cover 
system in place. These 
details will be included 
in future versions of the 
ICRP as they become 
available. 

Satisfactory 
response. 

 



l+I Environment 
Canada 

Environnement 
Canada 

Environmental Protection Operations Directorate (EPOD) 
Prairie & Northern Region (PNR) 
5019 52°d Street, 4th Floor 
P.O. Box 2310 
Yellowknife, NT X1A 2P7 
April 2, 2015 

Miki Ehrlich 
Regulatory Officer 
Mackenzie Valley Land and Water Board 
7th Floor, 4922 48th St. 
P.O. Box 2130 
Yellowknife, NT X1A 2P6 

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

Via online submission 

RE: MV2009-L30007 - City of Yellowknife - Solid Waste Interim Closure and 
Reclamation Plan - Revised Plan 

Attention: Miki Ehrlich 

Environment Canada (EC) has reviewed the information submitted to the Mackenzie 
Valley Land and Water Board (MVLWB) regarding the above-mentioned management 
plan and will not be submitting ay comments at this time. The Proponent is required to 
comply with all obligations under legislation, including the Canadian Environmental 
Protection Act, 1999, the pollution prevention provisions of the Fisheries Act, the 
Migratory Birds Convention Act, 1994, and the Species at Risk Act. 

Should you require further information, please do not hesitate to contact me at (867) 
669-4707 or Bradley.Summerfield@ec.gc.ca. 

Sincerely, 

Bradley Summerfield 
Environmental Assessment Coordinator 

Canada www.ec.gc.ca 



cc: Loretta Ransom, Senior Environmental Assessment Coordinator, PNR-EPOD 
Dave Fox. A/Head, Environmental Assessment North (NT and NU), PNR-EPOD 
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       April 2, 2015 
Miki Ehrlich 
Regulatory Officer 
Mackenzie Valley Land and Water MVLWB 
7th Floor – 4910 50th Avenue  
P.O. Box 2130 
Yellowknife, NT 
X1A 2P6 
 
Dear Ms. Ehrlich, 
 
Re:  City of Yellowknife 
  Water Licence – MV2009L3-0007  
  Solid Waste Facility Interim Landfill Closure and Reclamation 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 WRD Act and the Wildlife Act and 
has the following comments and recommendations for the consideration of the 
MVLWB.  
 
Topic 1:  Groundwater Monitoring Program - SNP Monitoring Stations for the 

2015 Sampling Season 
 
Comment(s): 
 
ENR notes details regarding the City of Yellowknife (City) Groundwater Monitoring 
Program (GMP) were very limited in the Interim Closure and Reclamation Plan 
(ICRP). The ICRP however, specified that groundwater monitoring will fall under the 
Surveillance Network Program (SNP) program which is part of Water Licence 
MV2009L3-0007.  ENR expects that a submission to the Mackenzie Land and Water 
MVLWB (MVLWB) will occur in the near future so that groundwater SNP stations can 
be added to the 2015 sampling season.  
 
As there is some uncertainty in the City’s Groundwater Monitoring Plans and 
groundwater monitoring will address both operation and closure of the facilities, ENR 
would like to take this opportunity to offer further guidance/clarification on the 
recommended components of groundwater monitoring or the development of a GMP.   
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Recommendation(s): 
 
1) As potential for off-site migration of contaminated groundwater exists, ENR 

recommends the City base its monitoring program on guidelines from other 
Canadian jurisdictions and/or other licence requirements within the Northwest 
Territories (NWT) e.g. Fort Smith.   

 
2) ENR strongly encourages the City begin groundwater monitoring during the 2015 

sampling season, as stated and planned within the current ICRP. 
 
Topic 2:  Groundwater Monitoring Program - Recommended Components for 

SNP  
 
Comment(s):  
 
To be efficient at monitoring and managing impacted groundwater (and minimizing 
risks to surrounding waterbodies), a groundwater monitoring program should “identify 
and delineate any contamination of groundwater due to landfill activities”; as well as 
“identify the need for additional impact mitigation measures to reduce or eliminate 
unacceptable environmental effects” (Part D.8 of Fort Smith MV2011L3-0001 Water 
Licence).  
 
ENR notes that the Fort Smith Water Licence Schedule 2, Items 1 thru 3 provide 
additional guidance as to what should be included in a GMP.   Further, the City 
should also refer to Section 5 of the “Standards for Landfills in Alberta” (Feb 2010) 
which refers to “Monitoring, Analysis and Corrective Action”.  The City should indicate 
all guidance and standards it relied upon in the preparation of its GMP.  
 
Furthermore, a Groundwater Contingency Plan should be developed that provides 
clear linkages to remedial actions (with associated rationale) if migration of 
contaminated groundwater off-site is confirmed through the monitoring program.  
Currently, ENR is of the opinion that the Groundwater Contingency Plan would 
include options to prevent/mitigate contaminant migration to surrounding water 
bodies, such as: early capping of the landfill cells to prevent/minimize contaminated 
leachate from accessing groundwater; collection and treatment of groundwater to 
prevent migration; performance enhancement of the current cap to recue infiltration 
rates; etc. The plan should also determine which of these options would be 
considered most economical.  
 
Recommendation(s): 
 
1) ENR recommends the City’s GMP include a Contingency Plan section.  Within 

this section the City should identify the preferred actions in the event that 
migration of contaminants off-site is confirmed through groundwater monitoring. 
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Topic 3: Meeting with ENR Water Resources – Groundwater Monitoring 
Objectives and Locations for SNP 

 
Comment(s):  
 
Previously, the Water Resources Division (WRD)met with the City to discuss 
groundwater monitoring objectives and locations. It was noted that the purpose for 
groundwater monitoring has evolved since the Landfill Drainage Study (LDS).  Note 
the purpose of the study was to characterize groundwater beneath the old landfill 
cell.   
 
However, the objective of the new SNP  will be to assess current groundwater quality 
and assess potential off-site migration. 
 
Note, at this meeting WRD suggested that groundwater monitoring stations from the 
LDS located to the east side of the site (MW2A, MW2B & MW3) may be adequate to 
monitor/manage potential off-site migration of contaminants (as well as subsequently 
capping performance following installation). However, WRD did not suggest using 
groundwater wells MW4, MW5A or MW5B which were described in the March 2015 
ICRP. ENR believes that these wells are not suitable for use for two reasons: they 
are located directly in the waste mass (as for MW4, see Landfill Drainage Study - 
Figure 2B); and, they are within the landfill main footprint which will be capped (as for 
MW5B & MW5A, see March 2015 ICRP Figure 3 & May 2014 ICRP – Future Site 
Plan).  
 
Also, at this meeting WRD suggested that new groundwater wells be established to 
the south further down from the old landfill cell (between landfill and receiving water 
bodies).  These sites would be used to capture the off-site migration of potentially 
impacted groundwater.   The “Standards for Landfills in Alberta” (Feb 2010) specify 
that the distance between a groundwater monitoring well and the waste footprint to 
be monitored should not exceed 60 m (section 5.5). These standards also 
recommend that there be “no more than 200 m from the nearest groundwater 
monitoring well - as measured along the compliance boundary” (section 5.6 a) i). 
Based on these guidelines it may be that 1 or 2 groundwater wells should be added 
to the east from the old landfill cell - in between MW2B and MW3. 
 
Recommendation(s): 
 
1) ENR recommends that some wells should not be used to monitor contamination 

migration at the landfill and that 1 or 2 new stations be added to the east. 
 

2) All of the recommendations made at the meeting and highlighted above are 
intended to help develop the GMP for the City.  These comments and 
recommendations are provided as suggestions only to assist the City and the 
MVLWB in the review and approval of the GMP.    
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Topic 4:  Groundwater Sampling Parameters  
 
Comment(s):  
 
The current ICRP specifies in Section 6 that all of the monitoring wells will be tested 
annually for the parameters listed in Appendix E. The table provided in Appendix E 
should be numbered to facilitate any future referencing. 
 
When comparing the ICRP to Table 5.2 of the “Standards for Landfills in Alberta” 
(Groundwater Parameters for Background Level and Detection Level), the following 
parameters were not included in the ICRP: 
  

- Dissolved Metals (all): (see list, Table 5.2) 
- Other Organics: Dissolved Organic Carbon (DOC) 

 
Further, Cobalt is currently being investigated by Environment Canada as cobalt and 
cobalt-containing substances were found to be persistent and toxic to soil and 
sediment-dwelling organisms. As solid waste facilities are identified as a risk for 
releases of cobalt and soluble cobalt compounds to water in un-lined landfills, ENR 
recommends that cobalt leachates be monitored at the City’s landfill. 
 
Recommendation(s): 
 
1) ENR recommends that Dissolved Metals, DOC and Cobalt be added to the list of 

parameters monitored in groundwater at the City’s landfill.   
 
Topic 5:  Groundwater Monitoring Frequency  
 
Comment(s):  
 
The current ICRP specifies in Section 6 that all of the monitoring wells will be tested 
annually for the parameters listed in Appendix E of the ICRP.  
 
ENR recommends that in order to assess seasonal variation within groundwater 
monitoring results, two groundwater sampling events would be required each year; 
once when groundwater resources first thaw (~ July) and once before winter season 
(~ October). 
 
Recommendation(s): 
 
1. ENR recommends that the City’s SNP groundwater monitoring program occur 

twice annually to capture seasonal variations.  
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Topic 6:  Total Capped Area Reduced in March 2015 ICRP Version - 
Implications 

 
Comment(s):  
 
The City’s initial capping plans and area to be capped, was first illustrated in the July 
2014 ICRP version, in a figure identified as “Future Site Plan” (p. 7).  Since that time 
certain areas of the landfill will not be capped or at least will continue operating for a 
term longer than originally envisioned.  For example, Section 2.5.3 of the March 2015 
ICRP specifies that the City’s Contaminated Soil and Water Treatment Facility will 
cease operating and will be used for other operations in the future (vehicles/batteries 
storage, etc.). In the previous version of the ICRP, this area was to be capped. 
  
ENR notes that a change to the use of certain areas or the timing for capping/closure 
may result in additional groundwater contamination at the site.   
 
Recommendation(s): 
 
1) ENR recommends that the groundwater SNP program be flexible enough to 

capture changes in operating plans at the landfill.  
 
2) ENR recommends that the SNP program be designed in a manner to identify 

monitoring trends and shifts to the Groundwater Monitoring Program. 
 
Topic 7:  Surface Water Migration off-site to Fault Lake  
 
Comment(s):  
 
The SENES study reported potential impacts from the landfill on Fault Lake.  In a July 
15, 2014 response, the City specified that a new SNP station will be added and 
included in the 2015 sampling program for Fault Lake. The establishment of a SNP 
station at Fault Lake will help the City in their effort in delineating surface water 
impacts from the landfill.  ENR suggests that a map be included in the ICRP that 
identifies all off-site drainage patterns.  Note, ENR provided this recommendation 
during the review of the first ICRP and requested the City update drawing A-1.  
 
Recommendation(s): 
 
1) ENR recommends that Drawing A-1 be updated to include off-site drainage 

patterns from the Solid Waste Disposal Facilty, as well as the proposed surface 
water SNP stations that the City has agreed to add.    
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Topic 8:  Area to be Closed / Capped 
 
Comment(s): 
 
The descriptions of future use for areas of the SWF that will continue current 
operation and change operation are very thorough and well done (Sections 2.5.1 to 
2.5.3).  It would be helpful to see further explanation and more details about the area 
of the landfill that will be undergoing final closure and capping. 
 
Recommendation(s): 
 
1) The City provide further details about the area of the landfill that will be 

undergoing final capping and closure, depicted as “area to be capped” in Figure 
3.  It would be helpful to see the following details included in this ICRP: 

 
 Description of the types of waste that are included in the area that will be capped, 

and the dates during which this area has been used for landfilling.  If possible, it 
would be helpful to depict the location of various waste types in the landfill on a 
map, if such information is available (ie. where construction waste has recently 
been deposited, location of household waste, etc.) 

 
 Are there any known locations where special wastes such as asbestos are stored 

within the area to be closed?  If so, indicate on the map, and/or with GPS 
coordinates, where these asbestos storage locations are situated. 

 
 Provide more specific details about revegetation plans for the portion of the landfill 

to be capped and closed: 
o What type of vegetation does the City envision at the site? 
o What are the final revegetation goals for this site?  Given that the 

surrounding landscape consists of a boreal forest landscape, what are the 
revegetation goals at the site? 

o Will trees be allowed to grow on the site?  Is there potential for their roots 
to damage the impermeable liner or for tree growth to be limited by the 
liner? 

 
The Yukon Revegetation Manual (2013) may provide helpful guidance: 
http://www.yukoncollege.yk.ca/research/post/yukon_revegetation_manual_is_availabl
e_online   
 
2) ENR staff would also be happy to discuss revegetation options with the City and 

to connect the City with staff at the Aurora Research Institute who have 
experience in revegetation in NWT ecosystems. 

 
 
 
 
 

http://www.yukoncollege.yk.ca/research/post/yukon_revegetation_manual_is_available_online
http://www.yukoncollege.yk.ca/research/post/yukon_revegetation_manual_is_available_online
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Topic 9: Reference to E-waste Recycling Program 
 
Comment(s): 
 
At the bottom of page 7, the ICRP states “The quonset that is currently used to 
collect e-waste will change operations once the GNWT’s Extended Producer 
Responsibility (EPR) program is implemented in Yellowknife.”  The electronics 
recycling program being developed by the GNWT is an electronics recycling 
stewardship program, not an extended producer responsibility program. 
 
Recommendation(s): 

 
1) ENR recommends that the City please change the wording in this sentence to the 

following:  “The quonset that is currently used to collect e-waste will change 
operations once the GNWT’s electronics recycling program is implemented in 
Yellowknife.” 

 
Topic 10:  Landfill Gas 
 
Comment(s): 
 
ENR continues to have a number of concerns regarding the landfill gas monitoring 
and management proposed by the City, which will be described in detail below.   
 
Recommendation(s): 
 
1) ENR refers to a number of reference documents in its response, including the 

following references, which it encourages the City and its consultants to access 
as they continue work on landfill gas topics.  These following documents are 
available on-line: 

 
British Columbia Ministry of Environment. 2010.  Landfill Gas Management Facilities 
Design Guidelines.  Available online at: 
http://www2.gov.bc.ca/gov/DownloadAsset?assetId=E2219C0C8AF043719150F910
7819230D&filename=designguidelinesfinal.pdf 
 
U.S. EPA.  2005.  Guidance for Evaluating Landfill Gas Emissions from Closed or 
Abandoned Facilities.  EPA-600/R-05/123a.  Available online at:                     
 https://clu-in.org/download/char/epa-600-r-05-123.pdf 
 
 
 
 
 
 
 
 

http://www2.gov.bc.ca/gov/DownloadAsset?assetId=E2219C0C8AF043719150F9107819230D&filename=designguidelinesfinal.pdf
http://www2.gov.bc.ca/gov/DownloadAsset?assetId=E2219C0C8AF043719150F9107819230D&filename=designguidelinesfinal.pdf
https://clu-in.org/download/char/epa-600-r-05-123.pdf
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Topic 11: Landfill Gas Data from Jacques Whitford Studies 
 
Comment(s): 

 
In 2004, 2005 and 2006, landfill gas assessments were completed at the City Solid 
Waste Facility by Jacques Whitford.  Reports summarizing the results from the 
assessments are available in the following two documents on the MVLWB website: 
 
1.  Jacques Whitford report dated January 26, 2005 
2.  Jacques Whitford report dated February 16, 2007 
 
In the Jacques Whitford summary report dated February 16, 2007, Table B1 
summarized measured methane gas concentrations as follows:

 
In its ICRP, the City states “These [landfill gas] assessments included 10 sampling 
wells located throughout the original landfill cell and three sampling events at each of 
these wells.  It was noted that measured methane concentrations exceeded the LEL 
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were measured once each in 5 of the 10 wells.  However, none of the wells were 
over the LEL more than once.” 
 
This summary does not quite match the data in the Jacques Whitford report, as there 
were five wells sampled in 2004, and nine wells sampled in each of 2005 and 2006. 
It is true that none of the wells that were sampled were over the lower explosive limit 
for methane more than once.  However, this cannot be automatically be interpreted to 
mean that methane levels are not a concern at the site.  Landfill gas generation at a 
site is determined by many factors including the rate of bacterial decomposition, 
chemical reactions within the waste mass, age of the waste, presence of oxygen in 
the landfill and moisture content.  The movement of landfill gas at a site is complex 
and depends on a large number of factors including diffusion, pressure gradients, the 
permeability of the waste and surrounding soils or other media, temperature and 
groundwater levels (ATSDR 2001; U.S. EPA 2005).   
 
John Muller, landfill gas specialist with EBA Tetra Tech, has noted that “it is 
imperative that assessment of gas migration during winter be assessed – subsurface 
migration is exacerbated by frozen ground conditions that prevent landfill gas from 
venting to the atmosphere – unless there is no unfrozen horizon expected above the 
level of permafrost.” (E-mail communication with John Muller, November 2014; 
attached).  The time of year when landfill gas is sampled could therefore have an 
impact on the amount of landfill gas detected at a particular monitoring location.  The 
sampling events conducted by Jacques Whitford were completed on December 3rd, 
July 11th and October 11th – during three different seasons of the year.   
 
Recommendation(s): 
 
1) ENR recommends that the City amend its ICRP to reflect the data contained in 

the Jacques Whitford table above, to summarize the following information: 
 

 Sampling well MW3 was buried with landfill waste and not available for 
sampling after 2004, leaving nine available monitoring wells 

 Five monitoring wells were sampled in December 2004 
 Nine monitoring wells were sampled in July 2005 
 Nine monitoring wells were sampled in October 2006 

 
 
Topic 12:  Use of Odour to Detect Methane and Hydrogen Sulfide 
 
Comment(s): 
 
In the ICRP the City states, “The recommendations from Dillon indicated that there 
are no indications that landfill gas is currently an issue at the SWDF and that the City 
should continue to monitor the issue through site observations and monitoring at the 
baling facility.” 
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In the MVLWB letter to the City of Yellowknife dated November 6th, 2014, the 
MVLWB requested that the City substantiate its assertion that landfill gas generation 
is not a concern and that monitoring is not needed.  In the City’s response to the 
MVLWB on January 23, 2015, Dillon Consulting Ltd. states, “There are no indications 
that LFG is present based on the lack of reported incidents of odour concerns.  The 
presence of LFG should continue to be monitored as described above.” 
 
It would be helpful if Dillon Consulting Ltd. would provide scientific and/or technical 
documentation and reference material to substantiate the following assertions: 
 
 “There are no indications that LFG is present based on the lack of reported 

incidents of odour concerns”. 
 
 “Commonly the presence of LFG is detected and reported because of odour 

issues associated with the landfill.  Residence [residents?] next to the landfill will 
register complaints of the odour (e.g. rotten eggs – hydrogen sulfide).  Similarly, 
users of the landfill or site operation staff would notice and record the odour issue.  
Neither of these have occurred at the Yellowknife landfill.  It should be stated that 
there are no residences adjacent to the landfill, so the likelihood of receiving an 
odour complaint from a City resident is low.  However, the site is open to the 
public, and the[re?] have been no complaints related to odour reported by the 
public.” 

 
Landfill gas (LFG) is the natural by-product of the anaerobic decomposition of 
biodegradable waste in landfills (US EPA 2005, p.ES-1).  LFG typically consists of 40 
to 60% carbon dioxide (CO2), 45 to 60% methane (CH4) and trace constituents which 
include volatile organic compounds and hazardous air pollutants.  LFG can also 
contain compounds such as mercury, ammonia, oxygen and nitrogen (from air 
infiltration), carbon monoxide and hydrogen sulfide (H2S). (US EPA 2005; p.1-2). 
 
One of the landfill gas constituents of greatest concern is methane, due to the fact 
that it is a flammable, potentially explosive gas under specific conditions. (U.S. EPA 
2005).  Methane is particularly explosive at concentrations between 5 and 15% CH4 
per volume of air (U.S. EPA 2005).  There have been at least 30 reported cases of 
explosions associated with landfill gas, causing property damage and killing or 
injuring nearby residents or workers (U.S. EPA 2005). 
 
Methane is a colourless, odourless gas (US EPA 2005).  Given that methane is 
odourless, ENR is concerned with Dillon Consulting's proposal that methane will be 
detected at the SWF through odour detection by the public. 
 
Dillon Consulting suggests that landfill gas would be detected by residents reporting 
the smell of hydrogen sulfide (rotten egg smell), which is often present in landfill gas 
in very small amounts.  In its Toxicological Review of Hydrogen Sulfide, the U.S. EPA 
(2003) gives the following toxicological details about hydrogen sulfide: 
 

 “hydrogen sulfide is a colourless gas which has a strong odour of rotten eggs” 
 “hydrogen sulfide is a natural product of decaying organic matter” 
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 “the typical ‘rotten-egg odour’ of H2S is an inadequate warning indicator of 
exposure since levels in the range of 100-200 ppm can lead to loss of smell 
followed by olfactory paralysis (Reiffenstein et al. 1992).  Overexposure to H2S 
can lead to physical collapse, which may lead to prolonged unconsciousness, 
respiratory failure and death.  (U.S. EPA 2003 p.10). 

 
The Canadian Centre for Occupational Health and Safety states that odour detection 
for hydrogen sulfide is not reliable, as olfactory fatigue may result from prolonged 
exposure to concentrations below 100 ppm.  The ability to smell H2S can begin to dull 
at 50 ppm and is deadened above 100 ppm. (Canadian Centre for Occupational 
Health and Safety 2012). 
 
Given these characteristics of hydrogen sulfide, ENR is concerned with the proposal 
that public complaints of hydrogen sulfide odours be used as one of the primary 
mechanisms to monitor landfill gas at the SWF. 
 
Recommendation(s): 
 
1) The City / Dillon Consulting provide scientific / technical reference documents to 

explain how the primary landfill gas of concern, methane, will be monitored 
through odour complaints reported by the public, given that methane is a 
colourless, odourless gas. 

 
2) The City/Dillon Consulting explain why they are recommending that the proposed 

landfill gas monitoring system at the SWDF should consist of waiting to receive an 
odour complaint from staff or the public, such as reports of a rotten egg smell 
which would indicate the presence of hydrogen sulfide.  Please provide scientific 
evidence as to why this is proposed given that the ability to smell hydrogen sulfide 
is lost in human beings at levels at which the gas becomes toxic.  

 
3) The City / Dillon Consulting explain their assertion that there are no indications 

that LFG is present at the site, given that no data from recent sampling of landfill 
gas monitoring wells are provided to support this statement, and the most recent 
data available for landfill gas sampling carried out at the site (2004-2006) indicate 
that landfill gas was present in the waste mass at the site at explosive levels. 

 
Topic 13:  Armstrong Monitoring Gas Monitor 
 
Comment(s): 
 
ENR commends the City for researching and working to service the Armstrong 
Monitoring AMC-1400 Gas Monitor which is set up to monitor levels of methane, 
carbon monoxide and hydrogen sulfide at the baling facility. 
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Recommendation(s): 
 
1) The City indicate by when it plans to have the Armstrong Monitor serviced and 

providing continuous monitoring of methane, carbon monoxide and hydrogen 
sulfide at the baling facility. 

 
2) The City confirm that it has located the Armstrong Monitor at the location in the 

baling facility where landfill gases would be most likely to accumulate, based on 
consultation with an experienced landfill gas specialist. 

 
Topic 14: Landfill Gas - Future Plans 
 
Comment(s): 
 
ENR commends the City for working to complete a landfill gas study in 2015.  ENR 
staff would be happy to work with the City to review any proposed Terms of 
Reference for the landfill gas study work, and provide any other technical assistance 
and/or review.  
 
The City states that it will conduct a landfill gas assessment “this summer”.  Landfill 
gas specialist John Muller has noted in comments provided to ENR (attached) that “It 
is imperative that assessment of gas migration during winter be assessed – 
subsurface migration is exacerbated by frozen ground conditions that prevent landfill 
gas from venting to the atmosphere – unless there is no unfrozen horizon expected 
above the level of permafrost.” 
 
In its letter to the City dated January 22, 2015, Dillon Consulting states “the likely 
locations that LFG can be monitored would be the existing monitoring wells, and 
within any proximate building.  The two buildings at site that could be monitored are 
the e-waste facility and the baling facility”.  It would be helpful if Dillon Engineering 
and/or the City could provide a rationale for the choice of locations that will be 
sampled for landfill gas in the upcoming landfill gas study. 
 
The U.S. EPA (2005) reports that “Landfill gas tends to move from an area of high 
pressure (at depth within the landfill) to areas of low pressure (surficial soils and the 
atmosphere), but it is often difficult to predict specific patterns of gas movement.”  An 
often used rule of thumb is that landfill gas may migrate up to 1000 feet (305 metres), 
but there are documented cases where LFG has travelled in the subsurface for more 
than 2000 feet (610 metres).  Structures within this distance may require additional 
evaluations and precautions to protect them from LFG accumulation. (U.S. EPA 
2005).   
 
Recommendation(s): 
 
1. ENR recommends that the City engage the services of a landfill gas specialist, 

with experience in the field of landfill gas management, to undertake the landfill 
gas study at the SWF. 
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2. ENR recommends that the City work with a landfill gas specialist to determine the 

times of year that landfill gas sampling will be carried out, to take into 
consideration times of the year when the ground surface is frozen. 

 
It would be helpful to see scientific and technical references to substantiate the 
choice of landfill gas monitoring locations.  Commonly required locations for 
landfill gas monitoring are between the landfill and property boundary and/or the 
landfill and structures where gas migration may pose a problem (B.C. Ministry of 
Environment 2010 (p.148); Ontario Ministry of Environment (2012) (p.54).  

 
As noted by the City in the ICRP (page 11), the previous monitoring wells were 
established in the middle of the landfill cell and not at the property boundary.  As 
noted by the City, one would expect methane levels to be higher in the middle of 
the landfill cell than at the property boundary.  However, until adequate landfill 
gas monitoring is completed at the property boundary and the edges of the landfill 
cell, it is not possible to know the extent of potential landfill gas migration.  

 
3. US EPA (2005) states “High concentrations of LFG occur most commonly in 

landfills that contain municipal garbage and have an impermeable or nearly 
impermeable cover.  The cover traps these gases, prevents them from escaping 
upward, and causes them to move either into a gas collection and control system 
or laterally into adjacent, off-site areas.”  ENR recommends that landfill gas 
monitoring locations take SWF capping work into account, as the process of 
capping the SWF could increase the potential for lateral movement of landfill gas. 

 
Topic 15: Old Landfill Cell Cap 
 
Comment(s): 
 
Section 5.1 describes the capping system that will be used over the old landfill cell 
area outside of the compost facility.  The description states that ‘native grasses and 
plants will be allowed to grow on the surface’ of the layer of native granular material.  
Does the ‘native granular material’ have characteristics which will support and 
encourage plant growth? 
 
Recommendation(s): 
 
1) Please provide further details on what the ‘native granular material’ consists of, 

and how it will support and encourage plant growth.  Are any further soil 
amendments needed to increase soil fertility to encourage plant growth, such as 
topsoil or compost?  The growth of native grasses and forbs on the surface of the 
capped landfill area will reduce the potential for soil erosion at the site.  The 
Yukon Revegetation Manual (2013), pages 13, and 25-27 provide useful 
guidance if the City is contemplating natural revegetation (no seeding or planting).  
As stated in the Yukon Revegetation Manual, it is not recommended to rely solely 
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on natural revegetation in a number of circumstances, including if the site has little 
to no organic content and/or if certain species or types of plants (such as shrubs 
and trees) are not desirable at the site.      

 
Topic 16: Capping Method for Areas With Traffic 
 
Comment(s): 
 
The ICRP explains that the cap beneath the CF includes a few additional layers of 
protection and support due to the fact that there will be traffic on top of this layer.  
Does the City plan to include this same level of extra protection underneath the road 
that will lead across the old landfill cell cap to the CF? 
 
Recommendation(s): 
 
1) Please provide details on whether an extra layer of protection will be included in 

the landfill cap section that will be underneath the road to the compost facility.  If 
no extra protection will be included in this area, please provide the rationale for 
why not. 

 
Topic 17:  Implementation Schedule 
 
Comment(s): 
 
The implementation timeline for closure activities is unclear.  In the opening 
paragraph of Section 7, the ICRP states “The closure process for this initial cell is 
expected to take years to complete”.  How many years does the City plan to take to 
complete closure of this cell? 
 
In the schedule, the City has identified that it will construct a trash and bear fence 
around each successive phase of the compost facility one year after completing the 
construction of each phase, and after the given phase is already in use.  Installation 
of a bear fence around each successive phase of the compost facility should be 
completed at the time the compost facility is constructed, so that the bear fence is 
operational once the phase is being used.  The bear fence is an important tool to 
discourage bears from entering the compost site, and therefore the fence should be 
electrified and operational from May to October (during the active season for bears) 
when the compost site is in use.  
 
Recommendation(s): 
 
1) Please provide answers to the following questions, to help clarify planned timing 

for the implementation of closure activities: 
  

 When does the City plan to complete full capping and closure of area 
depicted as ‘area to be capped’ in Figure 3?  Currently the City is 
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proposing to not start capping work on the old landfill cell outside of the 
compost facility until 2018 or later. 

 
 By what date in 2015 does the City plan to install and operate a bear fence 

around Phase I of the Compost Facility? 
 The City move up construction of the bear fence to match construction of 

the corresponding phase of the compost facility (ie. Phase II of the 
Compost Facility and Phase II Compost Facility bear fence are installed 
and made ready for electrification in the same year). 

 
Comments and recommendations were provided by ENR technical experts in the 
Environment Division, Water Resources and the North Slave Region and were 
coordinated and collated by the Environmental Impact Assessment, Conservation, 
Assessment and Monitoring Section (CAM). 
 
Should you have any questions or concerns, please do not hesitate to contact Patrick 
Clancy, Environmental Regulatory Analyst at 920-6118 or patrick_clancy@gov.nt.ca.    

 
 
Sincerely, 
  

 

 
Patrick Clancy 
Environmental Regulatory Analyst 
Environmental Impact Assessment 
Conservation, Assessment and Monitoring Division 
Department of Environment and Natural Resources 

     Government of the Northwest Territories 
 
 
 
Att: November 27, 2014 Email from John Muller 
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A few comments/responses to your questions below: 

1. What would be the likely approximate costs and amount of time it would take for the City of Yellowknife to 
undertake a landfill gas assessment at the Solid Waste Facility and determine if vent pipes are needed to manage 
and/or monitor landfill gas? This answer can be very approximate - just to assist everyone with decision-making. 

Unfortunately it is not possible to provide costs without additional information, but it should certainly not exceed 
$50,000. Monitoring over a minimum of 12 months is recommended in order to assess seasonal impacts on landfill 
generation and migration. 

2. Are there potential cost savings by undertaking a landfill gas assessment prior to completing capping of the landfill 
with LLDPE liner? 

'ikely, as any impermeable membrane would require installation of vents, and the assessment would not be expected 
to affect the liner design (please note that LLDPE is not specifically required - this was only provided as an example -
membranes with longer elongation properties prior to failure would likely be a better choice; PVC and other materials 
may be suited to this at this site). 

3. What would be the approximate cost savings of incorporating landfill gas vent pipes into the closure activities as part 
of capping, rather than installing them after all capping is complete (if they are required)? Again, an approximate or 
relative estimate would be fine . 

Likely negligible. The bigger concern is providing venting soon enough if capping indicates significant migration to 
structures or off-site soon after capping is complete. 

4. Can a landfill gas assessment be completed during the winter season, or only during the summer when the ground 
and waste are not frozen? 

It is imperative that assessment that gas migration during winter be assessed - subsurface migration is exacerbated by 
frozen ground conditions that prevent landfill gas from venting to atmosphere -- unless there is no unfrozen horizon 
expected above the level of permafrost. 

5. Could you please elaborate briefly on the expertise and training required to complete landfill gas assessments, 
monitoring and management. The City of Yellowknife has communicated to us "we have been in contact with 

( professional engineers in Yellowknife that are familiar with our facility, and they state that landfill gases are not a 
concern at our facility and that venting is occurring due to the way the landfill is constructed." 

1 



A professional engineer with knowledge and experience designing landfill gas venting systems and gas migration 
monitoring systems and data interpretation for municipal solid waste landfills should lead landfill gas assessments or 
venting system design. The landfill design is only one factor - site-specific subsurface soils stratigraphy and 
hydrogeologic conditions may also be a factor, as well as proximity to receptors that include confined spaces. 

6. The main messages our department (Environment and Natural Resources) has been communicating to the City of 
Yellowknife on this topic to date are the following: 

o It is necessary for the City to engage the services of a landfill gas specialist to work with the City to determine 
if a landfill gas collection or control system is required at the facility and to plan a landfill gas monitoring 
system. 

o If a landfill gas specialist determines that a landfill gas control system is necessary based on local conditions, 
this landfill gas control and/or and monitoring system should be planned and implemented in conjunction 
with the start of work to close out and use the landfill for other purposes, including the construction of the 
compost facility. Landfill gas control and/or monitoring should not wait until after the landfill site has been 
closed and the compost facility is constructed. 

o It is imperative that the work to manage landfill gases not be delayed until the later stages of landfill closure 
in 2016 or 2017, as proposed in the Interim Closure and Reclamation Plan. 

Do these recommendations seem reasonable to you? Are there any changes, additional thoughts or approaches 
you would suggest? 

Yes, although with respect to the last two points, it may be possible to plan and implement any necessary gas control 
system concurrently with closure or change of use of the site, depending on the schedule. 

John 

John Muller MBA, P.Eng. Direct +1 (905) 369-3038 I Business +1 (905) 369-3000 I Fax +1 (905) 369-3200 I Mobile +1 (647)588-7 
John.Muller@tetratech.com 

Tetra Tech I Complex World, Clear Solutions™ 

6835A Century Ave., Mississauga, ON L5N 7K2 I tetratech.com 

a r:J II Please consider the environment before printing. Read More. 

This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or use of this 
communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended 
recipient, please notify the sender by replying to this message and then delete it from your system. 

From: Shannon Ripley [mailto:Shannon_Ripley@gov.nt.ca] 
Sent: Thursday, November 27, 2014 5:09 PM 
To: Muller, John 
Subject: City of Yellowknife Landfill Gas Questions 

Hi John, 

Thank you for your phone message today! I appreciate your kind offer to answer my questions, even if you are 
not available next Tuesday to join the meeting with the City of Yellowknife. 

My main questions are the following: 
( 

• What would be the likely approximate costs and amount of time it would take for the City of Yellowknife to 
undertake a landfill gas assessment at the Solid Waste Facility and determine if vent pipes are needed to 
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ANALYSIS REPORT 
SCC Accreditation No.: 40 

Mr. Guy Élie 
SOLMAX INTERNATIONAL INC. 

DATE:  February 21, 2013 
FILE:  S243-047-3B 

PRODUCT: One (1) geomembrane identified : #35275 (40 mils) 

(Received : June 9, 2003) 
STANDARD : 

TEST : Water Vapor Transmission of Materials ASTM E96 - 00

TEST CONDITIONS : Procedure B (Water Method at 21oC);
Environmental Conditions (21oC, 65%HR); 
Exposed area: 38,48 cm2;
3 test specimens; 
1 dummy specimen; 
Note 1: Calculation based on the density of liquid water; 
Date tested from October 1, 2003 to October 22, 2003. 

RESULTS:         Avg.        S.D. %CV 

#35275

Water vapour transmission (g/m².24h) : 0.0355 0.0592 0.0355  0.0434 0.0137 31.5

Permeance (ng/Pa/s/m²): 11.3 18.9 11.3  13.8 4.4 31.7

Water vapour transmission (grains/h/ft²): 0.0508 0.0847 0.0508  0.0621 0.0196 31.5

Permeance (grains/h/ft²/in Hg) (perms): 0.198 0.331 0.198  0.242 0.077 31.7

Permeability, note 1 (E-13 m/s): 1.10 2.00 1.20  1.43 0.49 34.4


