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Staff Report 

 
Applicant:  
City of Yellowknife 
Location: 
Yellowknife, NT 

Application: 
MV2009L3-0007 

Date Prepared: 
September 2, 2014 

Meeting Date: 
September 11, 2014 

Subject: 
Solid Waste Facility Interim Landfill Closure and Reclamation 
Plan 

 
1. Purpose/Report Summary 

To present to the Mackenzie Valley Land and Water Board (MVLWB or the 
Board) the Interim Landfill Closure and Reclamation Plan (Interim CRP) at 
the Solid Waste Facility (SWF) submitted by the City of Yellowknife (the 
City). 

 
2. Background 

 May 31, 2010 – Water Licence MV2009L3-0007 issued for twelve years; 
 November 1, 2011 – City began using a new landfill cell;  
 August 2, 2012 – Board requested City to submit a timeline for closure 

and capping of the SWF, including when the Interim CRP would be 
submitted; 

 December 5, 2012 – City submitted timeline stating that an Interim CRP 
would be submitted in April 2013; 

 October 9, 2013 – City held meeting with stakeholders to discuss Interim 
CRP for the landfill and stated that the Interim CRP would be submitted 
March 2014; 

 May 14, 2014 – Interim CRP was received; 
 May 15, 2014 – Interim CRP sent for review and comment; 
 June 26, 2014 – Review and comment period deadline; 
 June 30, 2014 – City requested an extension to the deadline for 

submitting responses to reviewer comments;  
 July 8, 2014 – Original deadline for City to submit responses to reviewer 

comments; 
 July 15 – City submits responses to reviewer comments;  
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 July 22, 2014 – Environment and Natural Resources (ENR) submits 
additional comments on landfill gas management; 

 July 24, 2014 – ENR’s submission is sent for review with a comment 
deadline of July 29; 

 August 11, 2014 – City response to ENR submission received; and 
 September 11, 2014 – Interim CRP presented to the Board. 
 

3. Discussion 
The Interim CRP was submitted to the Board to satisfy the requirements of 
condition F.1 of Water Licence (Licence) MV2009L3-0007. This condition 
states: 

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 states: 

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. 

 
The City stopped using the old landfill cell in the fall of 2011.  In their Dec. 5, 
2012 letter, the City stated that they intend to use the existing SWF and 
landfill area as a transfer station for an indefinite period of time.  They 
provided a draft timeline of April 2013 for submission of an Interim CRP, and 
June 2013 for commencement of closure activities.  Following delays, the 
City committed to the submission of an Interim CRP by March 31, 2014.  The 
Interim CRP was received on May 14, 2014.  
 

http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20%E2%80%93%20City%20of%20Yk%20%E2%80%93%20ICRP%20%E2%80%93%20Timeline%20%E2%80%93%20Dec%2010-12.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20%E2%80%93%20City%20of%20Yk%20%E2%80%93%20ICRP%20%E2%80%93%20Timeline%20%E2%80%93%20Dec%2010-12.pdf
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When the City requested a modification to their Licence to expand the 
Centralized Compost Facility (CCF) onto the old landfill cell in January 2014, 
they stated that they consider construction of the CCF expansion to be part 
of the overall closure of the landfill area.  At this point the City had committed 
to submitting the Interim CRP by March 31, 2014; this would have left 2-3 
months to review the Interim CRP ahead of the summer construction 
season.  The City’s submission of the Interim CRP on May 14, 2014 was 
less than 2 months before construction was set to begin.   
 
Condition F.3 of the Licence requires Board approval prior to implementation 
of a CRP, however construction of the CCF expansion has proceeded this 
summer without an approved Interim CRP.  In the inspection report 
submitted August 21, 2014, the Inspector stated that the CCF construction 
activity will not be considered a closure activity until the CCF expansion 
design has been approved as a portion of the CRP.    

 
4. Comments 

The “Guidelines for the Development of Closure and Reclamation Plans 
for Advanced Mineral Exploration and Mine Sites in the Northwest 
Territories” (Guidelines) were published by Aboriginal Affairs and Northern 
Development and the MVLWB in November 2013.  While the Guidelines are 
geared primarily towards mining operations, they discuss fundamental 
closure and reclamation planning concepts that are universally applicable 
and may be valuable to reference as planning for closure and reclamation at 
the City’s Solid Waste Disposal Facilities (SWDF) proceeds.   
 
The intent of a CRP is to ensure that proper planning is in place to facilitate 
final closure of the entire facility. Closure and reclamation activities may be 
implemented in stages (i.e. progressive reclamation) and the CRP should be 
updated as additional information is acquired and closure proceeds.  A CRP, 
from its initial stage, should include overall goals, principles and objectives, 
closure options, and proposed closure criteria. These are often developed 
through working group meetings with all interested parties over time. 

 
5. Review Comments 

Comments were received from the Department of Environment and Natural 
Resources (ENR).  Environment Canada submitted a no comment letter and 
Fisheries and Oceans Canada (DFO) requested that the City refer to DFO’s 
website for self-assessment guidance. Please see the attached comment 
summary table.  
 
The issue of landfill gas monitoring and management was raised by ENR in 
their intervention for the Licence hearing; the Landfill Gas Monitoring Plan 
that is required as part of the CRP was included in part to address this 
concern.  In the Interim CRP, the City stated that a study on landfill gas will 
be conducted in 2016 or 2017; no further details were provided.  Following 
the review of the Interim CRP and the City’s response to reviewer 

http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20May%2020%202014%20InspectionReport%20-%20GNWT-ENR-Water%20Resources%20-%20Aug21-14.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20May%2020%202014%20InspectionReport%20-%20GNWT-ENR-Water%20Resources%20-%20Aug21-14.pdf
http://mvlwb.com/sites/default/files/documents/wg/WLWB_5363_Guidelines_Closure_Reclamation_WR.pdf
http://mvlwb.com/sites/default/files/documents/wg/WLWB_5363_Guidelines_Closure_Reclamation_WR.pdf
http://mvlwb.com/sites/default/files/documents/wg/WLWB_5363_Guidelines_Closure_Reclamation_WR.pdf
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comments, ENR contracted a landfill gas specialist to provide a technical 
review of the Landfill Gas Monitoring component of the Interim CRP.  
Following this technical review, ENR submitted a letter on July 22, 2014 
outlining additional questions (attached).  The main concerns outlined in 
ENR’s letter were: 
- Has proper landfill gas venting been incorporated into the design of the 

CCF expansion? 
- Has landfill gas monitoring at the CCF been adequately addressed? 
- Has a professional with landfill gas expertise been involved in the design 

of the CCF expansion? 
 
The ENR letter was sent out to the distribution list for comment however, no 
comments were received.   
 
The City submitted the attached response to ENR’s letter on August 11, 
2014.  The City’s response addresses landfill gas venting following the first 
year of construction of the CCF expansion, but fails to provide information on 
how landfill gas venting will be managed following future phases of 
construction. The City also states that they intend to complete construction 
of the CCF expansion and will address landfill gas issues afterwards. 

 
6. Security 

Not Applicable. 
 
7. Conclusion 

The City has attempted to address the requirements of the Interim CRP as 
described in their Licence, however the Interim CRP as submitted does not 
meet all of the Licence requirements and does not sufficiently describe the 
City’s plans for closure of the SWF. 
 
Specifically, the Interim CRP does not adequately address the following 
items: 
 
1. The Interim CRP as required in condition F.1 of the Licence is to address 

closure of the entire SWDF.  The SWDF is defined in the Licence as the 
area and associated structures designed to contain solid Wastes, as 
shown in Water Licence Renewal Application - Supplementary Report, 
figure titled “Map #7 Solid Waste Facility Layout”, and dated June 29, 
2009 (attached).  The Interim CRP addresses only the landfill cell that the 
City is closing.  As a result, many of the items listed in Schedule 3, Item 1 
are not addressed in sufficient detail. 

 
2. Schedule 3, item 1.l): Leachate Modelling and Monitoring Plan and 

annual reporting details. This item was requested by both ENR and 
Aboriginal Affairs and Northern Development (AANDC) during the 
Licence hearing process, and was agreed to by the City.  The City states 
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that leachate modelling was completed as part of the Landfill Drainage 
Study (LDS) that was approved by the Board on August 2, 2012.  When 
monitoring of the closed landfill was raised during the review of the LDS, 
the City stated that this topic would be part of the landfill closure plan. 
However leachate monitoring and annual reporting details have not been 
included in the Interim CRP. 

 
While the City states in Section b) of the Interim CRP that the current 
SNP testing will continue, they do not demonstrate how this will satisfy 
monitoring needs into the future. They did not include their  recent 
commitment to add two additional SNP sampling sites to monitor 
potential impacts of leachate from the Solid Waste Facility (refer to the 
City’s March 20, 2014 cover letter that accompanied the Study on the 
Impact of the Solid Waste Facility on Surface Water Metal 
Concentrations).   

 
3. The City is required to describe how they plan to monitor and manage 

landfill gases in the Interim CRP as per Schedule 3, Item 2.m) of their 
WL.  They have not provided this information. 

 
4. The Interim CRP does not include overall closure goals, principles and 

objectives, closure options, and proposed closure criteria. 
 
8. Recommendation 

Board staff recommends that approval of the Interim CRP be denied and that 
the City be required to resubmit a revised version.  
 
Board staff recommends that the resubmission of the Interim CRP includes 
the following: 
1. Information pertaining to the closure of the entire SWDF, including all of 

the items listed in Schedule 3, Item 1. 
2. 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. 

3. Information to describe how the City plans to monitor and manage landfill 
gases as per Schedule 3, Item 2.m) of their WL. Details should be 
included to address the following concerns raised during the review: 
a. Explain how proper venting of landfill gas is being incorporated into 

the design of all the phases of the CCF given that construction of the 
CCF is scheduled to be finished prior to completion of the Landfill Gas 
Study and finalization of a gas venting system. 

b. Detail the monitoring that will occur to assess ongoing subsurface 
migration of gas (including timing of the monitoring with supporting 
rationale). 

http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20%20of%20YK%20-%20Final%20report%20-%20Impact%20of%20SWF%20on%20Surface%20Water%20Metal%20Concentrations%20-%20Mar20-14.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20%20of%20YK%20-%20Final%20report%20-%20Impact%20of%20SWF%20on%20Surface%20Water%20Metal%20Concentrations%20-%20Mar20-14.pdf
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c. Confirm that potential landfill gas management measures, including 
vertical gas vent pipes, could be installed following completion of the 
Compost Facility Expansion, in the event that the Landfill Gas Study 
determines that measures are required.  

d. Provide information on the stages at which a registered professional 
with specific expertise in landfill gas has or will be involved in: 

 the design and construction of the CCF; and  
 the development and implementation of the Landfill Gas 

Monitoring Plan (Schedule 3, Item 1.m). 
Describe their involvement/recommendations. 

 
Furthermore, Board staff recommend that a workshop be organized by 
MVLWB staff to facilitate discussions relating to overall closure goals, 
principles and objectives, closure options, proposed closure criteria, and any 
outstanding concerns raised by reviewers.  
 
The proposed timelines are: 
 

 Submission of information relating to the landfill gases (Recommendation 
#3) by October 14, 2014 to inform the workshop discussion. 

 Board staff organize a closure workshop to be held in November, 2014. 
 The City be required to resubmit an Interim CRP by January 30, 2015. 

 
9. Attachments  

 Landfill Interim CRP; 
 ENR July 22, 2014 submission on landfill gas management;  
 City of Yellowknife August 11, 2014 response to ENR letter; 
 Figures from City of Yk Water Licence Renewal Supplementary Report - 

June 2009; 
 Comment summary table; and 
 Draft denial letter. 

 
Respectfully submitted, 

 
Miki Ehrlich 
Regulatory Officer 
 
 

http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Solid%20Waste%20Facility%20Interim%20Landfill%20C%20and%20R%20Plan%20-%20May14-14.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20Compost%20Facility%20-%20ENR%20Comments%20on%20Landfill%20Gas%20Generation%20-%20Jul%2022_14.pdf
http://www.mvlwb.ca/Boards/mv/Registry/2009/MV2009L3-0007/MV2009L3-0007%20-%20City%20of%20YK%20-%20City%20response%20to%20ENR%20Landfill%20Gas%20analysis%20-%20Aug11-14.pdf


Review Comment Table 

Board: MVLWB 
Review 

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

File(s): MV2009L3-0007  

Proponent: City of Yellowknife 
Document(s

): 
MV2009L3-0007 - City of Yk - Interim Landfill Closure and Reclamation Plan (2 MB) 

Item For 

Review 

Distributed 

On: 

May 15 at 11:46 Distribution List  

Reviewer 

Comments 

Due By: 

June 26, 2014 

Item 

Description: 

The City of Yellowknife has submitted an Interim Closure and Reclamation Plan for the Landfill at the Solid Waste 
Facility in accordance with item F.1 and Schedule 3, item 1 of the City’s Water Licence. This Plan is for Board 
approval. 

Please submit comments on the Plan using the Online Review System by June 26, 2014.  

Please note: to reduce download times, right-click on the file link and choose "Save link as..." to save the file directly to 
your computer. 

  

July 7, 2014 update: In response to a request from the City, the deadline for the City to respond to reviewer comments 
has been extended to July 15, 2014. 

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-%20Solid%20Waste%20Facility%20Interim%20Landfill%20C%20and%20R%20Plan%20-%20May14-14.pdf
https://rims.dpra.com/WebAccess/IMS_P1427_PDF/MVLWB/426_NFyCtE6M.pdf


  

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: 

Organization Contact Name Contact Position/Title Email/Fax 

Fort Resolution Métis 
Council Trudy King   

(867)394-3322; 

Fieldworker.frmc53@northwestel.net; 

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; 

Smith Landing First Nation Andrew 
Wanderingspirit Chief 

(867)872-5154; 

chief@slfn196.com; 
 

Contact 

Information

: 

Miki Ehrlich 867-766-7469 
Rebecca Chouinard 867-766-7459 

 

 

mailto:Fieldworker.frmc53@northwestel.net
mailto:hrmc@northwestel.net
mailto:rcc.nwtmn@northwestel.net
mailto:chief@slfn196.com


Comment Summary 

Environment Canada: Bradley Summerfield 

ID Topic 
Reviewer 

Comment/Recommendation 
Proponent Response Board Response 

1 General File Comment (doc) EC no comments 
letter  
Recommendation  

  

Fisheries and Oceans Canada: Triage Group Fisheries Protection Program 

ID Topic 
Reviewer 

Comment/Recommendation 
Proponent Response Board Response 

1 Fisheries and 
Oceans Canada - 
Fisheries 
Protection 
Program 

Comment DFO Fisheries Protection 
Program has reviewed the submitted 
information to determine whether it is 
likely to result in serious harm to fish 
which is prohibited under subsection 
35(1) of the Fisheries Act. It appears 
based on the information provided it is 
likely that aspects relating to DFO 
mandate adhere to DFO self-
assessment guidance and measures to 
avoid harm as posted on our website at 
www.dfo-mpo.gc.ca/habitat.    
Recommendation Please follow self-
assessment guidance on the DFO 
website at www.dfo-mpo.gc.ca/habitat. 
If your plans have changed or the 
description of your proposal does not 
meet self-assessment criteria, please 
identify which aspects of the works do 
not meet the criteria and measures to 

July 15: The City will follow the self-
assessment guidance on the DFO 
website and the measures to avoid 
harm and identify any aspects of the 
work that require further review.  

Noted. 

https://rims.dpra.com/WebAccess/IMS_P1427_PDF/MVLWB/Ikprm_14%2006%2024-MV2009L3-0007-City%20of%20Yellowknife-Solid%20Waste%20Facility-Interim%20Landfill%20Closure%20and%20Reclamation%20Plan%20EC%20no%20comments%20letter.pdf
http://www.dfo-mpo.gc.ca/habitat
http://www.dfo-mpo.gc.ca/habitat


avoid harm for DFO to review in 
greater detail.  

GNWT - Environment and Natural Resources: Central Email GNWT 

ID Topic 
Reviewer 

Comment/Recommendation 
Proponent Response Board Response 

14 General File Comment (doc) ENR Comments and 
Recommendations  
Recommendation  

  

1 Topic 1: Overall 
Comments on 
ICRP 

Comment Comment(s): ENR 
understands that the City of 
Yellowknife does not have a 
preliminary closure and reclamation 
plan (CRP) and that this is the first 
interim closure and reclamation plan 
(ICRP) submitted. Although we 
commend the City in preparing an 
ICRP, ENR notes that the current 
interim CRP is not sufficient to 
facilitate the final closure of the 
landfill. The intent of a CRP plan is to 
ensure that there is proper planning in 
place to facilitate a final closure of the 
entire facility. It can be done in various 
stages (i.e. progressive reclamation) 
but should include an overall goal, 
principles and objectives, closure 
options, proposed closure criteria, etc. 
ENR understands that the proponent is 
proceeding with progressive 
reclamation but it is important that 
future iterations of the ICRP provide 
more details in the following areas:  

July 15: The City would like to 
reiterate the fact that this document is a 
working document in the earliest stages 
of development and as such it contains 
the basic outline of the City's plan for 
closure and reclamation of the existing 
landfill cell.  As the work required to 
close out the landfill cell continues, the 
ICRP will be updated to include more 
details and information.  This initial 
ICRP was developed using the 
guidelines that are stated in Part F and 
Schedule 3 of the City's current Water 
Licence.  The information submitted in 
the ICRP was the information that was 
required by the Water Licence.  The 
City will review the section of the 
Guidelines for the Closure and 
Reclamation of Advanced Mineral 
Exploration and Mine Sites in the 
Northwest Territories (AANDC et. al 
2013) that applies to landfill 
reclamation.   

A CRP, from its initial 
stage, should include 
overall goals, principles 
and objectives, closure 
options, and proposed 
closure criteria to ensure 
that proper planning is in 
place to facilitate final 
closure of the entire 
facility. These are often 
developed through 
working group meetings 
with all interested parties 
over time. The Board has 
directed Board staff to 
hold a workshop of 
interested parties to 
facilitate discussions 
relating to overall closure 
goals, principles and 
objectives, closure 
options, proposed closure 
criteria, and any 
outstanding concerns 

https://rims.dpra.com/WebAccess/IMS_P1427_PDF/MVLWB/TdHqC_06-26-14%20-%20ENR%20Letter%20to%20the%20Board%20-%20City%20of%20YK%20-%20MV2009L3-0007%20-%20ENR%20Comments%20on%20SEFICRP.pdf


Recommendation 

Recommendation(s): 1) Identify the 
overall closure goal, principles, and 
objectives for the landfill site. This will 
provide the foundation and guide 
current and future work at the site. 2) 
Contaminated site remediation needs to 
be considered for the entire site now, 
even though it may not happen during 
this round of closure activities. The 
proponent should provide quantifiable 
remedial targets, or how the proponent 
intends on developing a remedial 
target(s), for each objective on a 
feature specific basis for approval by 
the Board. This is to identify to what 
level the site will be restored/reclaimed 
when activities are completed. ENR 
notes that by identifying these remedial 
targets early prior to the development 
of a final closure and reclamation plan 
this may allow the proponent to 
perform progressive reclamation earlier 
in the life cycle of the project and to 
complete revegetation test programs 
that will inform the final revegetation 
work. 3) Provide a detailed description 
of the proposed closure option(s), and 
if required, designs, or a detailed 
description of any proposed study to 
meet the closure requirements into the 
future. 4) Describe how the closure 
option satisfies the global objectives 

raised by reviewers. 



stated in Guidelines for the Closure and 
Reclamation of Advanced Mineral 
Exploration and Mine Sites in the 
Northwest Territories (AANDC et. al 
2013), including all other relevant 
Federal and Territorial guidelines and 
regulations. It should be noted that 
although this document is intended for 
mine sites, the concept of closure and 
reclamation are transferable and there 
is also a section on landfill reclamation 
on page 75. Helpful guidance on 
preparing a detailed landfill closure and 
post-closure plan can also be found in 
the Standards for Landfills in Alberta, 
p. 30-32 (Alberta Environment 2010). 
5) Develop a post-closure monitoring 
program. The post-closure plan 
requirements should be established 
early and standard operating 
procedures developed to ensure 
consistency over time.  

2 Topic 2: 
Professional 
Review of ICRP 

Comment Comment(s): ENR notes 
that closure and reclamation work 
requires expertise in specialized areas 
such as hydrogeology, geotechnical 
engineering, hydrology, etc.  
Recommendation 

Recommendation(s): 1) The proponent 
ensures that the ICRP is completed 
and/or reviewed by a professional 
member registered with the NWT 
Association of Professional Engineers 

July 15: Several landfill closure plans 
and other reports that have been 
completed by registered professionals 
were reviewed and incorporated into 
this ICRP.   

Acceptable response.  



and Geoscientists with expertise in the 
subject area.  

3 Topic 3: Landfill 
Gas Monitoring 
and Control 

Comment Comment(s): Landfills 
produce methane gas (CH4) and other 
potentially harmful gases such as 
hydrogen sulfide (H2S) through 
anaerobic decomposition of organic 
materials in the garbage. Other 
potentially dangerous gases can be 
emitted by chemicals that have been 
disposed of in the landfill. In its 
communications with the City of 
Yellowknife regarding its water license 
over the past five years, ENR has 
repeatedly recommended that the City 
of Yellowknife undertake a landfill gas 
monitoring program. In 2009, in ENR's 
review of the City of Yellowknife 
Water License Renewal, ENR 
recommended that the City of 
Yellowknife complete an 
Abandonment and Closure Plan for the 
Solid Waste Facility which would 
include the following components: . 
Leachate Modelling and Monitoring 
Plan . Landfill Gas Monitoring Plan . 
Annual reporting of the finding of the 
Landfill Gas Monitoring Plan and 
Leachate Modelling and Monitoring 
Plan. The City of Yellowknife has not 
completed a Landfill Gas Monitoring 
Plan, and in its Interim Closure and 
Reclamation Plan states "As of this 

July 15: A landfill gas monitoring well 
from a previous study has been located 
in the area near the Compost Facility 
Expansion pad and will be monitored 
in the future.  In addition, the City 
plans to review the previous landfill 
gas reports and complete a landfill gas 
study in the future to ensure that any 
gas produced is managed appropriately.  

The Board has directed 
the City to submit further 
information on landfill 
gas management by 
October 14, 2014. 



time, no money has been budgeted for 
work on a landfill gas monitoring 
plan." (p. 4). In August 2005, the City 
of Yellowknife submitted to the 
Mackenzie Valley Land and Water 
Board a Landfill Gas Assessment 
Report completed by Jacques Whitford 
(Jacques Whitford 2005). This 
assessment report was meant to inform 
the design of the City's landfill closure 
plan. The landfill gas assessment 
indicated that landfill gases are being 
generated at the Yellowknife Solid 
Waste Facility. Of five gas samples 
analyzed in the assessment, one sample 
had methane quantities in the explosive 
range, and two samples had elevated 
concentrations of methane. All gas 
samples had been collected from older 
areas of the landfill where municipal 
waste had previously been deposited. 
Based on these findings, the report 
indicated that there are significant 
health and safety concerns, including 
an explosive risk. Jacques Whitford 
recommended that the City of 
Yellowknife consult with relevant 
regulatory authorities prior to 
implementing any further actions 
(Jacques Whitford 2005). By capping 
the landfill with an impermeable liner, 
landfill gases will no longer be able to 
move upwards and vent at the surface 



of the landfill throughout the entire 
landfill site. Capping may also limit 
lateral movement of landfill gases. The 
action of capping the landfill could 
create locations where there is 
increased potential for landfill gases to 
collect at a concentration at which they 
could pose a combustion or explosion 
hazard. This potential hazard must be 
considered and mitigated through 
engaging the services of a professional 
with landfill gas management 
experience 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. If a landfill gas control system 
is determined to be 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. 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, for the following 
reasons: a) In order to reduce the 
potential for methane and other landfill 
gases to pool under the impermeable 



liner, it may be necessary to adjust the 
landfill cover material system and/or 
install perforated gas collection and/or 
vent pipes that help to remove the 
landfill gas from under the 
impermeable liner. Many of these 
systems would be best installed during 
the process of creating the capping and 
cover system for the landfill, not once 
the cap and cover system have been 
established. As a result, it is important 
that landfill gas monitoring and control 
be included in the initial planning and 
construction phases for Phase I of the 
Compost Facility Expansion Project (if 
the project is to be sited over the old 
Solid Waste Facility cells), and as part 
of initial closure and reclamation work. 
b) It is necessary to involve a specialist 
with expertise in landfill gas 
management now, to ensure that the 
Compost Facility Expansion and 
landfill closure and reclamation is 
carried out in a manner that minimizes 
the hazards associated with methane 
gas accumulation.  
Recommendation 

Recommendation(s): 1) The City of 
Yellowknife provide further 
information on how it plans to manage 
and mitigate any potentially hazardous 
impacts from landfill gases at the 
proposed Compost Facility and in all 



further stages of landfill closure. A 
landfill gas control and monitoring plan 
which includes input from 
professionals with experience in this 
field should be provided. It is 
imperative that this information be 
provided now at the beginning of the 
closure and reclamation process, so 
that landfill gas management can be 
planned and implemented throughout 
all stages of the closure and 
reclamation, to ensure public safety.  

4 Topic 4: Cover 
Materials for 
Compost Pad 

Comment Comment(s): In the City of 
Yellowknife's response to ENR 
questions about the cover materials for 
the compost pad in the review of the 
Design Drawings for Compost Facility 
Expansion, the City of Yellowknife 
indicated that it plans to use the cover 
system outlined in compost facility 
design drawing A7. This is a different 
design that what is currently described 
in the Interim Closure and Reclamation 
Plan. It would be helpful for the City to 
update its Interim Closure and 
Reclamation Plan so that it accurately 
represents its plans. The Cold Regions 
Cover System Design Technical 
Guidance Document (MEND/AANDC 
2012) identifies potential limitations 
and corrective measures for cover 
systems designed to function in 
northern climates. There are some 

July 15: 1) The City of Yellowknife 
included the most current information 
that it had on the Compost Facility 
cover material system at the time this 
plan was submitted.  The change made 
to the Compost Facility cover material 
was a minor change that will not affect 
the integrity of the liner system.  The 
City cannot be expected to submit new, 
updated versions of the ICRP every 
time a minor change occurs. 2) Proper 
installation methods for the liner that 
came directly from the manufacturer 
are included in the specs for the 
Compost Facility Expansion project.  
They will be followed.  

Acceptable response. The 
City should update this 
section in the next 
revision of the Interim 
CRP. 



helpful tips regarding the installation of 
cover systems in this document, 
particularly on pages 66-68.  
Recommendation 

Recommendation(s): 1) The City of 
Yellowknife update the Interim 
Closure and Reclamation Plan being 
reviewed to reflect its change of cover 
material system for the compost pad. 2) 
The City of Yellowknife install and 
weld seam faults in its LLDPE liner 
when temperatures are above 5°C, as 
recommended in MEND/AANDC 
(2012). Care should also be taken to 
ensure that mechanical damage to the 
liner does not take place during cover 
placement.  

5 Topic 5: Future 
Area Use 

Comment Comment(s): This Interim 
Closure and Reclamation Plan should 
describe a more detailed plan of final 
land use objectives for the site. What 
are the City's long-term goals regarding 
land use at the site? What type of 
vegetation does the City envision at the 
site? What percentage of the site being 
reclaimed will be used as a compost 
facility? Are there other waste 
management/diversion activities which 
may be planned for other areas of the 
site? If not, what type of landscape is 
envisioned, and how will this be 
achieved?  
 

July 15: As much information as was 
known at the time that the ICRP was 
written was included in it.  No further 
land use plans for the reclaimed landfill 
site are known at this time.  Additional 
information will be included in future 
versions of the ICRP as it becomes 
known.  

The Board has directed 
Board staff to hold a 
workshop of interested 
parties to facilitate 
discussions relating to 
overall closure goals, 
principles and objectives, 
closure options, proposed 
closure criteria, and any 
outstanding concerns 
raised by reviewers.  
Additionally, the Interim 
CRP should include 
closure of the entire Solid 
Waste Disposal Facility 
in the next revision. 



Recommendation 

Recommendation(s): 1) The City of 
Yellowknife provide additional details 
on future land use objectives at the 
reclaimed landfill site.  

6 Topic 6: 
Reclamation of the 
Existing Cell 

Comment Comment(s): Inadequate 
information is given in this section to 
understand what is meant by the 
'existing cell'. Is this the new 
engineered landfill area where wastes 
are currently being deposited? Is this 
the old landfill area that is no longer in 
use, and will soon undergo final 
closure? What are the final reclamation 
and revegetation goals for this site? 
Given that the surrounding landscape 
consists of a boreal forest landscape, 
how will a 'native seed mixture' lead to 
a final vegetative cover that fits with 
the local landscape? 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? Some helpful 
recommendations on revegetation 
planning in cold climates can be found 
in MEND/AANDC (2012).  
Recommendation 

Recommendation(s): 1) The City of 
Yellowknife provide more complete 
details on what is meant by “existing 
cell”. 2) The City of Yellowknife more 
fully describe final reclamation and 

July 15: 1) The term 'existing cell' 
refers to what the Water Board referred 
to in section F.1 of the City's Water 
Licence as the 'current solid waste 
disposal cell'. 2) This ICRP includes as 
much information as was available at 
the time it was created.  As more 
details become available the plan will 
be updated to include them.  

The Board has directed 
Board staff to hold a 
workshop of interested 
parties to facilitate 
discussions relating to 
overall closure goals, 
principles and objectives, 
closure options, proposed 
closure criteria, and any 
outstanding concerns 
raised by reviewers.  
Additionally, the Interim 
CRP should include 
closure of the entire Solid 
Waste Disposal Facility 
in the next revision. 



revegetation goals for the Solid Waste 
Facility site, including a revegetation 
plan that takes the local surrounding 
landscape into consideration.  

7 Topic 7: Post-
closure 
Monitoring, 
Maintenance and 
Reporting 

Comment Comment(s): As outlined in 
MVLWB/AANDC (2013), an interim 
and final closure and reclamation plan 
should include details on post-closure 
monitoring, maintenance and reporting 
(p.37).  
Recommendation 

Recommendation(s): 1) The City of 
Yellowknife provide details on post-
closure monitoring, maintenance and 
reporting as part of its Interim Closure 
and Reclamation Plan.  

July 15: As much detail as was known 
at the time of the creation of this ICRP 
was included in it.  As more details 
become available they will be included 
in future versions of the plan.  

The Board has directed 
Board staff to hold a 
workshop of interested 
parties to facilitate 
discussions relating to 
overall closure goals, 
principles and objectives, 
closure options, proposed 
closure criteria, and any 
outstanding concerns 
raised by reviewers.  
Additionally, the Interim 
CRP should include 
closure of the entire Solid 
Waste Disposal Facility 
in the next revision. 

8 Topic 8: Interim 
Closure and 
Reclamation Plan 

Comment Comment(s): The City's 
Interim Closure and Reclamation Plan 
(ICRP) specifies in page 1 that the 
process of closing out the existing 
landfill cell is a long-term project 
which is expected to take 5 or more 
years to complete. As such, the 
submitted ICRP will be updated as 
required as closure activities progress 
depending on material availability and 
financial considerations. ENR offers 
the following recommendations as 

July 15: As mentioned previously, this 
document will be updated throughout 
the closure of the existing landfill cell 
to include more details as these details 
become available.  

Acceptable response. 



components to be included in 
subsequent versions of the City of 
Yellowknife SWF ICRP.  
Recommendation 

Recommendation(s): 1) ENR 
recommends that the ICRP should be 
updated during closure of the existing 
landfill cell if there are significant 
deviations to the approved closure 
plan, closure cover, etc.  

9 Topic 9: Fault 
Lake Area 
Requiring Further 
Investigation 

Comment Senes study investigated 
potential impacts from the landfill on 
surrounding water bodies from which 
sampling results suggested that 
contaminated drainage from the landfill 
may be travelling to Fault Lake (WQ 
2013 #1). ENR notes that Fault Lake 
has not be monitored in the past as part 
of the City's water licence Surveillance 
Network Program (SNP). Senes report 
further specified that Fault Lake was 
located downstream from the SNP 
0032-14 culvert station. While section 
e) of the ICRP specifies that no 
significant changes to drainage pattern 
area expected to occur, ENR suggests 
that proper delineation of the current 
and future drainage pattern should be 
completed. As indicated above, the 
current water licence and SNP 
monitoring does not specifically 
include Fault Lake. As recommended 
in comments made May 28 2014, ENR 

July 15: As the City stated in the 
submission of the Study on the Impact 
of the Solid Waste Facility on Surface 
Water Metal Concentrations, the 
addition of a new SNP station at Fault 
Lake will be included in the 2015 
sampling program.   

In their July 17, 2014 
letter to the City, the 
Board directed the City to 
work with an Inspector to 
determine suitable 
locations for new SNP 
sites as recommended in 
the Study of the Impact of 
the Solid Waste Facility 
on Surface Water Metal 
Concentrations (including 
a site at Fault Lake).  The 
Board also directed the 
City to submit a proposal 
for the revision of the 
SNP, including these new 
sites, for Board approval 
by November 30, 2014. 



recommends that potential impacts to 
Fault Lake be further investigated. As 
such, the City should undertake the 
necessary steps to determine the extent 
to which impacts from the landfill 
drainage may be on Fault Lake. Results 
from this investigation should 
subsequently guide the location of 
additional SNP station(s). These 
investigations will help determine if 
Fault Lake should be included in future 
versions of the closure and reclamation 
plan.  
Recommendation 

Recommendation(s): 1) ENR 
recommends that maps provided with 
subsequent ICRP versions (such as the 
ones provided in Appendix A 
“Catchment areas”  (drawing number 
A-1)) be updated to include this area to 
have a clear picture of all landfill 
drainage patterns inside and outside of 
the landfill perimeter area. 2) ENR 
reiterates the importance of further 
investigating the extent of potential 
impacts to Fault Lake and any other 
downstream water bodies (including 
Great Slave Lake). Results from this 
investigation may require further SNP 
stations and monitoring.  
 
 
 



10 Topic 10: 
Reclamation Plans 
for Lake WQ-2013 
#3 Beneath 
Capped Area  

Comment Comment(s): The ICRP 
provides a "Future Site Plan" where the 
perimeter of the area to be capped 
during closure is illustrated. As part of 
the "Study on the impact of the Solid 
Waste Facility on Surface Water Metal 
Concentrations", Senes conducted 
sampling of the lake located just below 
the capped area (WQ-2013 #3). It was 
noted that this lake had elevated levels 
of ammonia and chloride, as well as 
arsenic, aluminum and iron when 
compared to CWQG-FAL values. It 
was suggested in the Senes report that 
elevated parameters at WQ-2013 #3 
could be linked to its location directly 
adjacent to a former SWF cell that is 
now undergoing re-vegetation.  
Recommendation 

Recommendation(s): 1) ENR 
recommends that the City of YK 
should further investigate any potential 
linkage between the water quality 
results in Lake #3 and the former SWF 
cell. Further, the city should assess if 
the proposed cover is adequate to 
prevent infiltration in this area which 
could result in continued flushing of 
contaminants from this former SWF 
cell.  
 
 
 

July 15: As the City stated in the 
submission of the Study on the Impact 
of the Solid Waste Facility on Surface 
Water Metal Concentrations, the 
addition of a new SNP station at Lake 
#3 will be included in the 2015 
sampling program.   

In their July 17, 2014 
letter to the City, the 
Board directed the City to 
work with an Inspector to 
determine suitable 
locations for new SNP 
sites as recommended in 
the Study of the Impact of 
the Solid Waste Facility 
on Surface Water Metal 
Concentrations. The 
Board also directed the 
City to submit a proposal 
for the revision of the 
SNP, including these new 
sites, for Board approval 
by November 30, 2014. 



11 Topic 11: 
Monitoring Details 
- Groundwater 
Monitoring 
Stations  

Comment Comment(s): Section k) of 
the ICRP specifies that groundwater 
wells are in place and that monitoring 
of these wells will begin in 2015 and 
continue on an annual basis in future 
years. Locations of these wells 
correspond to the Landfill Drainage 
Study conducted by Dillon Consulting 
in 2012. The locations are provided as 
Figure 4, Appendix A. ENR notes that 
the assumed groundwater flow 
direction is also indicated. However, 
the city has not specified the frequency 
of sampling for these groundwater 
wells. ENR notes that it will be 
important to capture the seasonal 
variation in groundwater levels and 
flow each year, particularly during 
early years of reclamation activity. 
ENR recommends for these details to 
be provided within the next version of 
the ICRP to provide clarity and 
guidance with respect to groundwater 
monitoring of the cell.  
Recommendation 

Recommendation(s): 1) ENR 
recommends that details with respect to 
frequency of groundwater monitoring 
be provided within the next version of 
the ICRP. Capturing the seasonal 
variation in groundwater table and flow 
will be important during the early years 
of reclamation.  

July 15: The City will include these 
details in future versions of the ICRP.  

In their July 17, 2014 
letter to the City, the 
Board directed the City to 
submit a proposal for the 
revision of the SNP, 
including sampling 
frequency, for Board 
approval by November 
30, 2014. 



12 Topic 12: 
MVLWB/AANDC 
Closure and 
Reclamation 
Guidelines 

Comment Comment(s): The 
MVLWB/AANDC Closure Guidelines 
were finalized in November 2013. 
ENR recommends the City to review 
these Guidelines particularly the 
information on setting closure 
objectives and criteria that can be used 
as tools to assess the effectiveness of 
closure and reclamation activities. For 
example, a closure objective (and 
associated closure criteria) could be 
established with respect to desired 
groundwater quality post-closure. Once 
established, closure criteria will help 
assess if the closure objectives have 
been reached or partially reached - and 
whether additional actions may be 
required with respect to groundwater 
quality.  
Recommendation 

Recommendation(s): 1) ENR 
recommends for subsequent versions of 
the City of Yellowknife landfill ICRP 
to include closure objectives and 
criteria for each component/structure 
planned to be closed and reclaimed.  

July 15: The City will review these 
guidelines and revise future versions of 
the ICRP as necessary based on the 
guidelines.  

A CRP, from its initial 
stage, should include 
overall goals, principles 
and objectives, closure 
options, and proposed 
closure criteria to ensure 
that proper planning is in 
place to facilitate final 
closure of the entire 
facility. These are often 
developed through 
working group meetings 
with all interested parties 
over time. The Board has 
directed Board staff to 
hold a workshop of 
interested parties to 
facilitate discussions 
relating to overall closure 
goals, principles and 
objectives, closure 
options, proposed closure 
criteria, and any 
outstanding concerns 
raised by reviewers. 

13 References Comment None 
Recommendation References Alberta 
Environment. 2010. Standards for 
landfills in Alberta. Government of 
Alberta. 38 pp. Mackenzie Valley Land 
and Water Board and Aboriginal 
Affairs and Northern Development 

July 15: No response necessary.   



Canada (MVLWB/AANDC). 2013. 
Guidelines for the closure and 
reclamation of advanced mineral 
exploration and mine sites in the 
Northwest Territories. MVLWB and 
AANDC, Yellowknife, NT. 88 pp. 
Mining Environment Neutral Drainage 
(MEND) and Aboriginal Affairs and 
Northern Development Canada 
(AANDC). 2012. Cold regions cover 
system design technical guidance 
document. MEND Report 1.61.5c. 135 
pp.  
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       June 26, 2014 
Miki Ehrlich 
Regulatory Officer 
Mackenzie Valley Land and Water Board 
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 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 Waters Act and the 
Wildlife Act and has the following comments and recommendations for the 
consideration of the Board.  
 
Topic 1: Overall Comments on ICRP 
 
Comment(s): 
 
ENR understands that the City of Yellowknife does not have a preliminary closure 
and reclamation plan (CRP) and that this is the first interim closure and reclamation 
plan (ICRP) submitted.  Although we commend the City in preparing an ICRP, ENR 
notes that the current interim CRP is not sufficient to facilitate the final closure of the 
landfill.  The intent of a CRP plan is to ensure that there is proper planning in place to 
facilitate a final closure of the entire facility.  It can be done in various stages (i.e. 
progressive reclamation) but should include an overall goal, principles and objectives, 
closure options, proposed closure criteria, etc. ENR understands that the proponent 
is proceeding with progressive reclamation but it is important that future iterations of 
the ICRP provide more details in the following areas: 
 
Recommendation(s): 
 
1) Identify the overall closure goal, principles, and objectives for the landfill site.  This 

will provide the foundation and guide current and future work at the site. 
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2) Contaminated site remediation needs to be considered for the entire site now, 
even though it may not happen during this round of closure activities.  The 
proponent should provide quantifiable remedial targets, or how the proponent 
intends on developing a remedial target(s), for each objective on a feature specific 
basis for approval by the Board. This is to identify to what level the site will be 
restored/reclaimed when activities are completed.  ENR notes that by identifying 
these remedial targets early prior to the development of a final closure and 
reclamation plan this may allow the proponent to perform progressive reclamation 
earlier in the life cycle of the project and to complete revegetation test programs 
that will inform the final revegetation work.   

 
3) Provide a detailed description of the proposed closure option(s), and if required, 

designs, or a detailed description of any proposed study to meet the closure 
requirements into the future. 

 
4) Describe how the closure option satisfies the global objectives stated in 

Guidelines for the Closure and Reclamation of Advanced Mineral Exploration and 
Mine Sites in the Northwest Territories (AANDC et. al 2013), including all other 
relevant Federal and Territorial guidelines and regulations.  It should be noted 
that although this document is intended for mine sites, the concept of closure and 
reclamation are transferable and there is also a section on landfill reclamation on 
page 75.   

 
Helpful guidance on preparing a detailed landfill closure and post-closure plan 
can also be found in the Standards for Landfills in Alberta, p. 30-32 (Alberta 
Environment 2010). 

 
5) Develop a post-closure monitoring program. The post-closure plan requirements 

should be established early and standard operating procedures developed to 
ensure consistency over time. 

 
Topic 2: Professional Review of ICRP 
 
Comment(s): 
 
ENR notes that closure and reclamation work requires expertise in specialized areas 
such as hydrogeology, geotechnical engineering, hydrology, etc.   
 
Recommendation(s): 
 
1) The proponent ensures that the ICRP is completed and/or reviewed by a 

professional member registered with the NWT Association of Professional 
Engineers and Geoscientists with expertise in the subject area. 
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Topic 3: Landfill Gas Monitoring and Control 
 
Comment(s): 
 
Landfills produce methane gas (CH4) and other potentially harmful gases such as 
hydrogen sulfide (H2S) through anaerobic decomposition of organic materials in the 
garbage.  Other potentially dangerous gases can be emitted by chemicals that have 
been disposed of in the landfill. 
 
In its communications with the City of Yellowknife regarding its water license over the 
past five years, ENR has repeatedly recommended that the City of Yellowknife 
undertake a landfill gas monitoring program.  In 2009, in ENR’s review of the City of 
Yellowknife Water License Renewal, ENR recommended that the City of Yellowknife 
complete an Abandonment and Closure Plan for the Solid Waste Facility which would 
include the following components: 
 

 Leachate Modelling and Monitoring Plan 
 Landfill Gas Monitoring Plan 
 Annual reporting of the finding of the Landfill Gas Monitoring Plan and 

Leachate Modelling and Monitoring Plan. 
 
The City of Yellowknife has not completed a Landfill Gas Monitoring Plan, and in its 
Interim Closure and Reclamation Plan states “As of this time, no money has been 
budgeted for work on a landfill gas monitoring plan.” (p. 4). 
 
In August 2005, the City of Yellowknife submitted to the Mackenzie Valley Land and 
Water Board a Landfill Gas Assessment Report completed by Jacques Whitford 
(Jacques Whitford 2005).  This assessment report was meant to inform the design of 
the City’s landfill closure plan.  The landfill gas assessment indicated that landfill 
gases are being generated at the Yellowknife Solid Waste Facility.  Of five gas 
samples analyzed in the assessment, one sample had methane quantities in the 
explosive range, and two samples had elevated concentrations of methane.  All gas 
samples had been collected from older areas of the landfill where municipal waste 
had previously been deposited.  Based on these findings, the report indicated that 
there are significant health and safety concerns, including an explosive risk.  Jacques 
Whitford recommended that the City of Yellowknife consult with relevant regulatory 
authorities prior to implementing any further actions (Jacques Whitford 2005). 
 
By capping the landfill with an impermeable liner, landfill gases will no longer be able 
to move upwards and vent at the surface of the landfill throughout the entire landfill 
site.  Capping may also limit lateral movement of landfill gases.  The action of 
capping the landfill could create locations where there is increased potential for 
landfill gases to collect at a concentration at which they could pose a combustion or 
explosion hazard. 

 
This potential hazard must be considered and mitigated through engaging the 
services of a professional with landfill gas management experience to work with the 
City to determine if a landfill gas collection or control system is required at the facility 
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and to plan a landfill gas monitoring system.  If a landfill gas control system is 
determined to be 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.   

 
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, for the following reasons: 

 
a) In order to reduce the potential for methane and other landfill gases to pool under 

the impermeable liner, it may be necessary to adjust the landfill cover material 
system and/or install perforated gas collection and/or vent pipes that help to 
remove the landfill gas from under the impermeable liner.  Many of these systems 
would be best installed during the process of creating the capping and cover 
system for the landfill, not once the cap and cover system have been established. 
As a result, it is important that landfill gas monitoring and control be included in 
the initial planning and construction phases for Phase I of the Compost Facility 
Expansion Project (if the project is to be sited over the old Solid Waste Facility 
cells), and as part of initial closure and reclamation work. 

 
b) It is necessary to involve a specialist with expertise in landfill gas management 

now, to ensure that the Compost Facility Expansion and landfill closure and 
reclamation is carried out in a manner that minimizes the hazards associated with 
methane gas accumulation. 

 
Recommendation(s): 
 
1) The City of Yellowknife provide further information on how it plans to manage and 

mitigate any potentially hazardous impacts from landfill gases at the proposed 
Compost Facility and in all further stages of landfill closure.  A landfill gas control 
and monitoring plan which includes input from professionals with experience in 
this field should be provided.  It is imperative that this information be provided now 
at the beginning of the closure and reclamation process, so that landfill gas 
management can be planned and implemented throughout all stages of the 
closure and reclamation, to ensure public safety. 

 
Topic 4: Cover Materials for Compost Pad 
 
Comment(s): 
 
In the City of Yellowknife’s response to ENR questions about the cover materials for 
the compost pad in the review of the Design Drawings for Compost Facility 
Expansion, the City of Yellowknife indicated that it plans to use the cover system 
outlined in compost facility design drawing A7.  This is a different design that what is 
currently described in the Interim Closure and Reclamation Plan.  It would be helpful 
for the City to update its Interim Closure and Reclamation Plan so that it accurately 
represents its plans. 
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The Cold Regions Cover System Design Technical Guidance Document 
(MEND/AANDC 2012) identifies potential limitations and corrective measures for 
cover systems designed to function in northern climates.  There are some helpful tips 
regarding the installation of cover systems in this document, particularly on pages 66-
68. 
 
Recommendation(s): 
 
1) The City of Yellowknife update the Interim Closure and Reclamation Plan being 

reviewed to reflect its change of cover material system for the compost pad.   
 
2) The City of Yellowknife install and weld seam faults in its LLDPE liner when 

temperatures are above 5°C, as recommended in MEND/AANDC (2012).  Care 
should also be taken to ensure that mechanical damage to the liner does not take 
place during cover placement. 

 
Topic 5: Future Area Use 
 
Comment(s): 
 
This Interim Closure and Reclamation Plan should describe a more detailed plan of 
final land use objectives for the site.  What are the City’s long-term goals regarding 
land use at the site?  What type of vegetation does the City envision at the site?  
What percentage of the site being reclaimed will be used as a compost facility?  Are 
there other waste management/diversion activities which may be planned for other 
areas of the site?  If not, what type of landscape is envisioned, and how will this be 
achieved? 
 
Recommendation(s): 
 
1) The City of Yellowknife provide additional details on future land use objectives at 

the reclaimed landfill site. 
 
Topic 6:  Reclamation of the Existing Cell 
 
Comment(s): 
 
Inadequate information is given in this section to understand what is meant by the 
‘existing cell’.  Is this the new engineered landfill area where wastes are currently 
being deposited?  Is this the old landfill area that is no longer in use, and will soon 
undergo final closure?  
 
What are the final reclamation and revegetation goals for this site?  Given that the 
surrounding landscape consists of a boreal forest landscape, how will a ‘native seed 
mixture’ lead to a final vegetative cover that fits with the local landscape?  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? 
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Some helpful recommendations on revegetation planning in cold climates can be 
found in MEND/AANDC (2012). 
 
Recommendation(s): 
 
1) The City of Yellowknife provide more complete details on what is meant by 

‘existing cell’. 
 

2) The City of Yellowknife more fully describe final reclamation and revegetation 
goals for the Solid Waste Facility site, including a revegetation plan that takes the 
local surrounding landscape into consideration. 

 
Topic 7: Post-closure Monitoring, Maintenance and Reporting 
 
Comment(s): 
 
As outlined in MVLWB/AANDC (2013), an interim and final closure and reclamation 
plan should include details on post-closure monitoring, maintenance and reporting 
(p.37). 
 
Recommendation(s): 
 
1) The City of Yellowknife provide details on post-closure monitoring, maintenance 

and reporting as part of its Interim Closure and Reclamation Plan. 
 
 
Topic 8: Interim Closure and Reclamation Plan 
 
Comment(s):  
 
The City’s Interim Closure and Reclamation Plan (ICRP) specifies in page 1 that the 
process of closing out the existing landfill cell is a long-term project which is expected 
to take 5 or more years to complete. As such, the submitted ICRP will be updated as 
required as closure activities progress depending on material availability and financial 
considerations.  
 
ENR offers the following recommendations as components to be included in 
subsequent versions of the City of Yellowknife SWF ICRP. 
 
Recommendation(s): 
 
1) ENR recommends that the ICRP should be updated during closure of the existing 

landfill cell if there are significant deviations to the approved closure plan, closure 
cover, etc.   
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Topic 9:  Fault Lake Area Requiring Further Investigation 
 
Comment(s): 
 
Senes study investigated potential impacts from the landfill on surrounding water 
bodies from which sampling results suggested that contaminated drainage from the 
landfill may be travelling to Fault Lake (WQ 2013 #1). ENR notes that Fault Lake has 
not be monitored in the past as part of the City’s water licence Surveillance Network 
Program (SNP). Senes report further specified that Fault Lake was located 
downstream from the SNP 0032-14 culvert station. 
 
While section e) of the ICRP specifies that no significant changes to drainage pattern 
area expected to occur, ENR suggests that proper delineation of the current and 
future drainage pattern should be completed.  As indicated above, the current water 
licence and SNP monitoring does not specifically include Fault Lake.   
 
As recommended in comments made May 28 2014, ENR recommends that potential 
impacts to Fault Lake be further investigated. As such, the City should undertake the 
necessary steps to determine the extent to which impacts from the landfill drainage 
may be on Fault Lake. Results from this investigation should subsequently guide the 
location of additional SNP station(s).  These investigations will help determine if Fault 
Lake should be included in future versions of the closure and reclamation plan.   
 
Recommendation(s):  
 
1) ENR recommends that maps provided with subsequent ICRP versions (such as 

the ones provided in Appendix A “Catchment areas” (drawing number A-1)) be 
updated to include this area to have a clear picture of all landfill drainage patterns 
inside and outside of the landfill perimeter area.  

 
2) ENR reiterates the importance of further investigating the extent of potential 

impacts to Fault Lake and any other downstream water bodies (including Great 
Slave Lake). Results from this investigation may require further SNP stations and 
monitoring. 

 
Topic 10:  Reclamation Plans for Lake WQ-2013 #3 Beneath Capped Area 
 
Comment(s): 
   
The ICRP provides a “Future Site Plan” where the perimeter of the area to be capped 
during closure is illustrated.  As part of the “Study on the impact of the Solid Waste 
Facility on Surface Water Metal Concentrations”, Senes conducted sampling of the 
lake located just below the capped area (WQ-2013 #3).  It was noted that this lake 
had elevated levels of ammonia and chloride, as well as arsenic, aluminum and iron 
when compared to CWQG-FAL values.  
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It was suggested in the Senes report that elevated parameters at WQ-2013 #3 could 
be linked to its location directly adjacent to a former SWF cell that is now undergoing 
re-vegetation.  
 
Recommendation(s):  
 
1) ENR recommends that the City of YK should further investigate any potential 

linkage between the water quality results in Lake #3 and the former SWF cell.  
Further, the city should assess if the proposed cover is adequate to prevent 
infiltration in this area which could result in continued flushing of contaminants 
from this former SWF cell.   

 
Topic 11:  Monitoring Details – Groundwater Monitoring Stations 
 
Comment(s):   
 
Section k) of the ICRP specifies that groundwater wells are in place and that 
monitoring of these wells will begin in 2015 and continue on an annual basis in future 
years. Locations of these wells correspond to the Landfill Drainage Study conducted 
by Dillon Consulting in 2012.  The locations are provided as Figure 4, Appendix A.  
ENR notes that the assumed groundwater flow direction is also indicated.  However, 
the city has not specified the frequency of sampling for these groundwater wells.  
ENR notes that it will be important to capture the seasonal variation in groundwater 
levels and flow each year, particularly during early years of reclamation activity.   
ENR recommends for these details to be provided within the next version of the ICRP 
to provide clarity and guidance with respect to groundwater monitoring of the cell. 
 
Recommendation(s):  
 
1) ENR recommends that details with respect to frequency of groundwater 

monitoring be provided within the next version of the ICRP.  Capturing the 
seasonal variation in groundwater table and flow will be important during the early 
years of reclamation.  

 
Topic 12:  MVLWB/AANDC Closure and Reclamation Guidelines 
 
Comment(s):   
 
The MVLWB/AANDC Closure Guidelines were finalized in November 2013. ENR 
recommends the City to review these Guidelines particularly the information on 
setting closure objectives and criteria that can be used as tools to assess the 
effectiveness of closure and reclamation activities. For example, a closure objective 
(and associated closure criteria) could be established with respect to desired 
groundwater quality post-closure. Once established, closure criteria will help assess if 
the closure objectives have been reached or partially reached - and whether 
additional actions may be required with respect to groundwater quality.  
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Recommendation(s):  
 
1) ENR recommends for subsequent versions of the City of Yellowknife landfill ICRP 

to include closure objectives and criteria for each component/structure planned to 
be closed and reclaimed. 

 
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 
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Attention: Miki Ehrlich 

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

Via online submission 

RE: MV20t09L3-0007 {Interim Landfill Closure and Reclamation Plan- Solid Waste Facility 
- City of Yellowknife) 

Environment Canada (EC) has reviewed the information submitted to the Mackenzie Valley 
Land and 'Nater Board (MVLWB) regarding the above-mentioned project proposal and will not 
be submitting any comments at this time. EC1s specialist advice is provided pursuant to the 
Canadian Environmental Protection Act 1999, the pollution prevention provisions of the 
Fisheries Act, the Migratory Birds Convention Act, and the Species at Risk Act. 

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

Sincerely, 

Bradley Summerfield 
Environmental Assessment Coordinator 

cc: Lonetta Ransom, Senior Environmental Assessment Coordinator, PNR-EPOD 
Carey Ogilvie, Head, Environmental Assessment North (NT and NU), PNR-EPOD 
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