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From: 
Sent: 
To: 
Cc: 

LWB System Administrator <sqlmail@dpra.com> 
Wednesday, July 23, 2014 4:05 PM 
Undisclosed Recipients 
rchouinard@mvlwb.com; mehrlich@mvlwb.com; angela.love@mvlwb.com; 
jpotten@mvlwb.com; walexander@yellowknife.ca; mauge@yellowknife.ca 

Subject: Request for Comments on MVLWB Item - City of Yellowknife - ENR Landfill Gas Analysis 
(MV2009L3-0007) 

The Mackenzie Valley Land and Water Board invites reviewers to submit comments on City of Yellowknife -
ENR Landfill Gas Analysis (MV2009L3-0007) via the LWB Online Review System. 

• To access City of Yellowknife - ENR Landfill Gas Analysis (MV2009L3-0007), please follow this 

link: =-'--'-=-""-="'-=-"'-=-'-"-''-'-'---=..J.==· 

• The deadline for reviewers to submit comments is Jul 29 at 9:59pm Mountain Time. 
• The deadline for the proponent to submit responses is Jul 31 at 9:59pm Mountain Time. 
• The User Manual for the L WB Online Review System is available 

This request is being distributed by email only. If you require materials to be mailed or faxed, or require other 
assistance, please contact the Mackenzie Valley Land and Water Board. 

• Angela Love: 867-766-7456 =~=-=-=-=-'-"-"-'-'--.:.::..=== 
• JenPotten: 867-766-7468~==~'-'-'-'-== 
• Miki Ehrlich: 867-766-7469 ~~~..£!~~~~ 
• 

Please sign in to update your notification preferences and note that this is a system generated email, so any 
feedback should be directed to permits@mvlwb.com. 
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Northwest 
Territories Environment and Natural Resources 

Miki Ehrlich 
Regulatory Officer 
Mackenzie Valley Land and Water Board 
ih Floor-4910 501h Avenue 
P.O. Box 2130 
Yellowknife, NT 
X1A 2P6 

Dear Ms. Ehrlich, 

Re: City of Yellowknife 
Water Licence - MV2009L3-0007 
Landfill Gas Generation 
ENR Comments 

July 22, 2014 

This letter is being submitted to the Mackenzie Valley Land and Water Board 
(MVLWB) as an additional information item in reference to the City of Yellowknife 
Expansion of the Centralized Compost Facility and Interim Closure and Reclamation 
Plan (file MV2009L3-0007). 

On July 8, 2014, the MVLWB approved the City's design drawings for the expansion 
of the Centralized Compost Facility at the City of Yellowknife Solid Waste Facility. 
The Department of Environment and Natural Resources (ENR) commends the City of 
Yellowknife on its work to expand its Centralized Compost Facility and Centralized 
Composting Program to increase the diversion of organic materials from the landfill, 
and create a locally-produced soil amendment. 

ENR also wishes to support the City of Yellowknife in designing and operating a 
Centralized Compost Facility which is safe for City staff, contractors and the public, 
and which follows best practices in regards to construction over a closed, capped 
landfill cell. 

As outlined in ENR's recent submissions to the MVLWB regarding the Centralized 
Compost Facility Expansion and Interim Closure and Reclamation Plan, ENR has 
concerns that a professional with landfill gas expertise has not been contracted by 
the City of Yellowknife to ensure that the Compost Facility Expansion and future 
landfill closure activities are conducted in a manner that minimizes hazards 
associated with landfill gas accumulation and migration. 

Given that construction of the expanded Centralized Compost Facility began 
immediately following the MVLWB's approval of the design drawings, and that further 



work to understand the potential hazards associated with landfill gas at the site was 
not conducted prior to beginning construction, ENR chose to contract a landfill gas 
specialist to review the current situation regarding landfill gas and the Centralized 
Compost Facility Expansion. 

This review was conducted by Mr. John Muller, Senior Project Manager and Engineer 
with EBA Tetra Tech. Mr. Muller has over 25 years of experience in geo
environmental engineering and engineered landfill system design. ENR asked Mr. 
Muller to answer the following questions: 

1) Given the information on landfill gas that is available for the City of Yellowknife 
Solid Waste Facility, is it safe to proceed with building a centralized compost 
facility as proposed by the City of Yellowknife? 

2) Is there currently adequate information available on landfill gas at the City of 
Yellowknife Solid Waste Facility to determine if it is safe to proceed with building a 
centralized compost facility as proposed by the City of Yellowknife? 

3) Other comments, thoughts and/or recommendations based on review of the 
situation and the documents available. 

The following documents were provided to Mr. Muller, for his review: 

• City of Yellowknife Water License 
• Design drawings for the expansion of the Centralized Compost Facility 
• ENR comments submitted to MVLWB regarding the design drawings 
• Jacques Whitford reports on landfill gas monitoring at the City of Yellowknife Solid 

Waste Facility- 2004 and 2007 
• MVLWB staff report regarding the Centralized Compost Facility design drawings 
• Letter from the MVLWB to the City of Yellowknife (July 81

h) approving the design 
drawings with conditions 

• City of Yellowknife Solid Waste Facility Interim Closure and Reclamation Plan 
• ENR comments to the MVLWB regarding the City of Yellowknife Interim Closure 

and Reclamation Plan 
• ENR written intervention for the City of Yellowknife water license renewal in 

November 2009, which states that ENR and the City of Yellowknife had met, and 
the City had agreed to complete a landfill gas assessment at the City Solid Waste 
Facility 

Attached, ENR is submitting to the City of Yellowknife and the MVLWB the 
discussion, conclusions and recommendations provided by Mr. John Muller. 

In particular, ENR would like to draw attention to the following observations by Mr. 
Muller: 
• It is not clear from the construction drawings provided if the sand layer or 

underlying native soil will intercept the landfill side slopes to allow for venting of 
landfill gas; 



• To prevent the risk of ballooning of the geomembrane during or following 
construction and to avoid exacerbating the potential for sub-surface migration of 
landfill gas beyond the site boundary or into on-site or off-site structures and 
enclosed spaces, venting to atmosphere of the sand layer below the LLDPE 
membrane should be incorporated into the design of the liner for the composting 
pad and pond; 

• Venting is most reliably achieved installing vertical piping between the underlying 
waste and atmosphere; 

• Gas vent pipes are susceptible to significant movement due to the effects of 
ongoing consolidation and biodegradation of the landfilled waste - the design of 
vertical vents needs to take this into account; and, 

• To assess subsurface migration of gas, monitors should be placed between the 
limits of waste placement and on-site and off-site receptors (particularly structures 
with basements or buried services which typically create preferential pathways for 
gas migration through the less permeable bedding and backfill). 

Mr. Muller has communicated to ENR staff that he is happy to address any questions 
the City, MVLWB or others may have regarding his conclusions and 
recommendations. 

Comments and recommendations were provided by ENR technical experts in the 
Environment Division and were coordinated and collated by the Environmental 
Impact Assessment Section, Conservation, Assessment and Monitoring Division 
(CAM). 

If you have any questions or concerns, please contact Shannon Ripley at (867) 920-
6591 or or Sean Whitaker at (867) 873-7716 or 

Sincerely, 

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

cc: Wendy Alexander, Manager, Public Works and Engineering, City of Yellowknife 
Diep Duong, Manager Waste Reduction and Management, ENR 
Lisa Dyer, Director, Environment Division, ENR 
Sean Whitaker, Mining, Oil & Gas Specialist, ENR 
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From: 
Sent: 
To: 
Cc: 
Subject: 

Hi Shannon, 

Muller, John <John.Muller@tetratech.com> 
Monday, July 21, 2014 2:58 PM 
Shannon Ripley 
Hettinga, Frans; Pieterse, Jeroen 
City of Yellowknife Landfill Site - Landfill Gas Issues 

Further to my recent e-mail and our telephone conversation late last week, I have now had a chance to review the 
document files you had provided to Tetra tech and can provide some thoughts regarding landfill gas issues associated 
with the proposed composting pad and pond construction at the City of Yellowknife landfill site. 

Discussion of background documents: 

1. Previous assessments - and in particular the 2005 Jacques Whitford gas assessment -- focussed 
on the composition of gas within the waste and workplace concentrations or methane, voes 
and H2S 

a. It was concluded that workplace concentrations in analyzed indoor air samples met the 
corresponding criteria, including criteria form other jurisdictions where criteria had not 
been established in the NWT 

2. Sampling methodologies of the past monitoring activities do not indicate if the well annulus was 
evacuated prior to sampling in order to ensure collection of samples representative of 
conditions in the subsurface 

3. Past landfill gas assessments involved installing monitoring wells screened in the landfilled 
waste - decomposition of the organic matter in the waste stream will always resu It in 
generation of significant concentrations of methane and carbon dioxide at those locations, as 
these are the main by-products of anaerobic biodegradation of the organic fraction of the 
wastes 

4. Generation of hydrogen sulphide and voes is also typical at landfills, though not directly related 
to biodegradation of wastes in the landfills 

5. The previous landfill gas assessments at the site were focussed on occupational health and 
safety associated with methane, VOCs and H2S and did not appear to address the issue of off
site site sub-surface migration -which typically represents the most significant environmental 
compliance impact associated with landfill gas 

6. It is not clear from the construction drawings provided if the sand layer or underlying native soil 
will intercept the landfill side slopes to allow for venting of landfill gas 

7. The on-site and off-site safety risks associated with landfill gas is primarily the explosive 
combustion of methane that migrates through the sub-surface into on-site structures, 
particularly, and the potential for explosions from the combustion of methane in the gas, are 
less of a concern 

8. Emissions of trace components such as voe and hydrogen sulphide is typically not a concern, as 
atmospheric emissions will disperse rapidly and concentrations are unlikely to exceed applicable 
indoor air quality criteria if methane is not present in building above its Lower Explosive Limit 
(5% by volume in air) 

9. If migration into on-site or off-site structures is not occurring, the primary concern then 
becomes the off-site migration of gas, and the risk of explosion or combustion of the landfill gas 
in on-site and off-site structures (as well as low-lying quiescent areas - because landfill gas is 
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typically slightly denser than air, under the right conditions may accumulate at concentrations 
above the 5% - equivalent to 50,000 ppm) 

Conclusions: 

1. Construction of the proposed compost pad and pond is expected to reduce exposure to landfill 
gas within the central composting facility as a consequence of incorporating a 60-mil LLDPE 
geomembrane into the liner system for the pad and pond 

2. The geomembrane will prevent emissions of landfill gas through the landfill cover in the area 
where the pad and pond are to be constructed, and significant gas pressures could accumulated 
below the membrane if an alternative low-permeability pathway for escape of the gas is not 
present and gas that had previously been venting through the landfill cover to atmosphere will 
be directed beyond the limits of the new pad and pond and my contribute to additional 
subsurface migration of landfill gas 

3. Gas trapped under the membrane could cause it to be pushed upwards and cause uplift of 
"ballooning" of the membrane if pressures become high enough 

a. At some MWS landfills, these pressures can be sufficient to lift the overlying cover soils 
as well as the membrane itself, and passive venting or active extraction of the gas is 
necessary in those situations -- venting of landfill gas during construction may be 
necessary during and following construction of the liner system to prevent this from 
occurring 

b. Venting of the sand layer to atmosphere, or daylighting at the side slopes of the landfill 
side slopes is expected to be sufficient to prevent uplift of the membrane 

4. Punctures or tears in the geomembrane, poor seaming, holes in the membrane, or any other 
loss of integrity of the membrane would create localized point sources of gas emissions 

Recommendations: 

a. the use of LLDPE (rather than HDPE, for example), decreases the likelihood of 
failure caused by tearing due to differential settlement as the landfilled waste 
continues to consolidate and decompose over time 

1. To prevent the risk of ballooning of the geomembrane during or following construction and to 
avoid exacerbating the potential for sub-surface migration of landfill gas beyond the site 
boundary or into on-site or off-site structures and enclosed spaces, venting to atmosphere of 
the sand layer below the LLDPE membrane should be incorporated into the design of the liner 
for the composting pad and pond 

2. Venting is most reliably achieved installing vertical piping between the underlying waste and 
atmosphere 

a. Gas vent pipes are susceptible to significant movement due to the effects of ongoing 
consolidation and biodegradation of the landfilled waste - the design of vertical vents 
needs to take this into account 

3. To assess subsurface migration of gas, monitors should be placed between the limits of waste 
placement and on-site and off-site receptors (particularly structures with basements or buried 
services which typically create preferential pathways for gas migration through the less 
permeable bedding and backfill) 

a. Screened intervals need to correspond to the most permeable subsurface strata, and 
their location and design need to take into account the water table and permafrost 
depths 

2 



b. Well/probe diameters should not be too large (i.e. less than 50 mm internal diameter), 
to facilitate timely evacuation of the annular space to obtain real-time gas concentration 
readings that are and to obtain representative readings of subsurface conditions 

c. The effect or permafrost on gas migration should also be considered in the design of a 
landfill gas migration monitoring plan for the site 

Please let me know at your convenience if you have any questions or require further input. 

John 
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From: 
Sent: 
To: 
Cc: 
Subject: 

Hi Shannon, 

Muller, John <John.Muller@tetratech.com> 
Monday, July 21, 2014 2:40 PM 
Shannon Ripley 
Hettinga, Frans 
City of Yellowknife Landfill 

Unfortunately we are currently experiencing an internet/network outage at our office this afternoon, so I am only able 
to provide this brief e-mail message from my phone regarding landfill gas issues associated with the proposed 
composint pad and pond for the City of Yellowknife landfill site. I will be able provide additional details once our system 
is up and running again. 

The liner system for the pond and pad incorporates an LLDPE geomembrane, which should effectively prevent landfill 
gas emissions within the footprint of the pad and pond. This reduces any health and safety risks to personnel operating 
the composting facility, but will also cause landfill gas to migrate laterally beyond the limits of the pad and pond, which 
in turn may increase the risk of significant subsuface migration of gas. 

If the gas geration rate in the waste is high enough and the gas cannot readily escape to atmosphere, "ballooning" of the 
membrane may occurer during and/or following construction of the liner system. Installing vents from the waste 
through the membrane to releive the gas pressure, or daylighting the sand layer below the membrane could serve to 
prevent this, as well as reducing the potential for subsurface migration of gas off-site or into on-site or off-site buildings. 

The landfill gas monitoring system should include additional subsurface monitoring wells/probes located at the site 
boundary and at on-site buildings in order to assess sub-surface migration of landfill gas across the site boundary and 
towards buildings/structures. 

Please contact me at your convenience if you have any questions. 
John 
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