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1. INTRODUCTION

1.1. Background

The Yellowknife Solid Waste Facility (SWF) is operated by the City of Yellowknife (City) and is used
in the collection and disposal of many types of waste from the residents and the Industrial,
Commercial, and Institutional (ICl) sector of Yellowknife. The facility has been in operation since
UKS SHite mpTntd YR @it 02yllyaS (2 2LSN1-S &St iyi2 (KS TaiilS; however, there are areas of
the SWF that are approaching their capacity. The City is preparing to close out the areas nearing
capacity and return them to a certain condition of endpoint. The purpose of this plan is to take
an overall look at the facility and discuss the procedures that are necessary to prepare all areas
of the facility so that they can eventually be closed out and returned to certain condition of
endpoint. The plan also includes monitoring requirements associated with the closure and post-
closure of the SWF. This plan was developed with reference to the Environment and Climate
Change Canada (ECCC) Solid Waste Management for Northern and Remote Communities
Planning and Technical Guidance Document (ECCC, 2017)

1.2. Interim Closure and Reclamation Plan
As a requirement of the Cit&d =I-iSi [10Sy0S! iKS /1@ & SIjeSR d2 &0 1y LyiSitY Zt2aiS
and Reclamation Plan (ICRP) prior to closure of the SWF.

The original waste disposal cell, the old landfill cell, is estimated to reach capacity by 2030 and
the City intends to close this cell out once it can no longer accept waste. The actual timeline for
reaching capacity will be dependent on annual waste quantities received and operational
changes at the SWF. The ICRP was submitted so that this process could commence, and closure
activities could take place where necessary; however, there are several other areas of the SWF
that are not near closure and will remain active for years to come. The ICRP will discuss these
areas in general terms, but as they are not intended to be closed out for years, specific details
are unavailable at this time. The ICRP is intended to be a working document that will be updated,
improved and provide greater clarity to the closure processes of the different areas of the SWF.
The ICRP is reviewed on an annual basis and revised as necessary. As more information is
gathered and new closure processes are incorporated, the document will undergo several
iterations and will be submitted to the Mackenzie Valley Land and Water Board (MVLWB)
periodically for review when changes occur. The ICRP will provide a guideline for closure and
reclamation of the landfill that includes leachate prevention with the associated design of final
cover systems for specific areas of the SWF, contaminated sites remediation if required,
leachate/surface water/groundwater monitoring requirements during and post closure, and
landfill gas monitoring.
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2. SITE DESCRIPTION

2.1. Site Location

The SWF is located at the corner of Highway 3 and the old Highway 4 at Lot 1 Block 313 in
Yellowknife, Northwest Territories (see Figure 2-1). The entire property is approximately 108 ha
(1,080,000 m?) and currently encompasses the SWF and the adjacent quarries.

OLD
BOUNDARY

EXISTING
BOUNDARY

Figure 2-1: Solid Waste Facility Location

The original landfill cell, 132 1y26y 4 (KS dold landfill cell¢, is located near the middle of the
property with the new cell area, known as Cell A and B, being located on the north side of the
original lease area where quarry activities have already occurred (see Figure 2-2). Most of the
quarry areas are on City owned land (red outline in Figure 2-1), with a small section of quarry
area still on leased land. Cells will continue to be designed in this area as additional space
becomes needed for waste disposal. As quarry operations move further toward the west side
of the property, more room will become available for future disposal cells in the area left
behind by the quarrying activities. As quarry excavations are completed, the excavation
provides a footprint where a cell can be constructed with the installation of a liner system and
leachate collection system, when necessary. In 2015, the boundaries of the SWF were
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expanded to include the adjacent RTL Construction, NWT Construction, and Tli Cho Landtran
quarries, extending the boundaries further north to the current existing boundary shown on
Figure 2-1. The purpose of obtaining land rights to the quarry areas north of the existing SWF
was to claim/reserve the area for future landfills cells to keep providing waste management
services to Yellowknife well into the future. Landfilling activities have not commenced in the
area, there are no activities planned for the area in the immediate future, and no timeline for
using this area has been established.

2.2. Historical Information

The SWF opened in 1974 and for the first 16 years of operation it was used as a non-licensed,
unmonitored dump with uncontrolled burning. In 1989, Stanley Associates Engineering Ltd.
(Stanley) was retained to develop a solid waste management master plan. In 1990, it began
operating as a modified landfill and in 1993, the baling facility was constructed and went into
operation. In 1993, the City also assumed the responsibility of a recycling program that was
previously initiated by Ecology North. Since that time, other alterations to the site have occurred
including amongst others:

f Implementation of the weigh scale (1998)

I Construction of the Contaminated Soil and Water Treatment Facility (2006, with
operations beginning in 2007)

Installation of a new baler (2008)

Introduction of the composting pilot project (2009)

Construction of a new weigh scale and gate house (2009)

Introduction of the three-cell system (2010)

A pilot project to test capping materials (2010)

Construction of landfill Cell A (2011)

Construction of Centralized Compost Facility (2014-2017)

Decommissioning of Contaminated Soil and Water Treatment Facility (2016)
Construction of landfill Cell B (2016)

Decommissioning of the three-cell system (2020)

Introduction of the Public Drop-Off area (2020)

Introduction of a CAT816K Compactor (2020).

= A _—_a _a _a _a _a _a _a _a _9a 2

Since the opening of Cell A in 2011, the old landfill cell has not accepted any more household
waste as this material is all brought to the new cell areas. The old landfill cell still operates,
accepting construction and demolition waste in areas where space is available to bring the cell
up to final design grade and contouring.

2.3. Current Site Uses/Areas

The SWF is used for several different waste collection activities and as such, has several different
collection areas located throughout the property. Figure 2-2 shows the locations of the main
operational areas of the landfill. A more complete picture of the activities that take place
throughout the SWF, including safety precautions and processes, can be found iy iKS /(& SWF
Operations & Maintenance Manual (City, 2021a). The most current version of this manual along
SIK 1KS Z1i80a 1yl 1SLI2Nis 01y aS T2yR 2y iKS a+[= .13 2yAyS Lot IS
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Figure 2-2: Current Site Uses

2.4. Surface Water Management

On March 8, 2012, the City submitted a Landfill Drainage Study (LDS) to the MVLWB which
included information on the water patterns in and around the SWF. The topographic
investigation that was a part of this study determined catchment areas of the SWF (see
Appendix A) and the discharge locations. In general, water from the SWF flows to the south and
the east eventually entering Jackfish Lake, Great Slave Lake, or Fault Lake. The intended capping
of a large area of the SWF should not have a significant impact on this drainage. It is anticipated
that the water will still discharge into these three nearby lakes throughout the closure process
and after it is completed. Capping of areas within the SWF may cause minor detours in the flow
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paths, but no major flow patterns will be altered. Further evaluation of the site drainage will be
completed as cap designs are finalized. The water that is draining from the area of the SWF will
be monitored to ensure that it falls within the environmental guidelines that are required. The
OdzISYT Y 2ymi2ity3 NSIjaiS Y Sylia 01y oS T2azyR Iy iKS Z1ié0d =1-iSH [10Sy0S, and more information
on future water monitoring activities associated with the SWF closure can be found in Section 6
of this plan.

2.5. Future Uses

For the most part, the different areas of the SWF will continue to be used for their current
purpose or will be closed out as shown in Figure 2-3 and returned to a certain condition of
endpoint with no activities taking place on them. The one major exception is the Centralized
Compost Facility (CF) and its access road. A brief description of the activities currently taking
place in the different areas of the SWF and any future plans are summarized in this section.

2.5.1. Centralized Compost Facility

¢KS /C &1 ILLN2GSR 120 02yaiikoiiy 14 - Y2RWO0MIRY (2 iKS /iigia =105 [10Sy0S o@ (KS
MVLWB on February 27, 2014. The CF was subsequently approved for operations to commence
by the MVLWB on February 4, 2015. The CF began receiving organic material in 2015 and is
program. Additionally, the City uses yard waste, paper waste and woodchips in the composting
procedure. a2iS lyr20Y l-ii2y 2y (KS 2LSI-ii2ya (K10 200dz0 1 GKS /C 01y 6S T2dzyR Iy (KS ZMig0d
Compost Facility Operations & Maintenance Manual (City, 2021b). As shown in Figures 2-2 and
2-3, the CF is located at the western extents of the SWF property and worker vehicles will need
to travel across a portion of the area intended to be capped to reach it. The capping system used
on both the CF itself and the access road will tie directly into the capping system for the
remainder of the intended close out area. A more complete description of the capping system
can be found in Section 5 of this plan.
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Figure 2-3: Initial Area to be Capped

2.5.2.  Areas Continuing Current Operations

The areas of the SWF that will continue to be used in their current capacity for the foreseeable
future are as follows:

i.  Entrance and gatehouse: A weigh-in/weigh-out system is planned for implementation at
the gatehouse, including an additional scale at the exit. This system is planned at the same
location as the previous gatehouse and scale. Operationally, it will be very similar. The
one difference is that vehicles will be required to pass over a scale on the way out of the
SWF as well as when they enter the facility.

ii.  Offices and baling facility: There are no plans to move any of the buildings from their
current locations at the SWF.
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iii.  Transfer station/hazardous waste collection areas: These areas will remain where they
are currently located. Some improvements to the collection areas or changes to the
acceptable waste may be made based on operational capabilities, but the general layout
and locations will remain constant.

iv. ~ Snow dump areas: The two (2) snow dump areas at the SWF will remain in their current
locations.

v.  Scrap steel recycling area: The scrap steel recycling area will continue to operate in a
similar fashion.

C20 Y 208 lyr20Y iy 2y iKS 2LSNI-ii2ya ly (K SaS HISI-a: LIES1-aS NSTSN {2 (KS /iigd SWF Operations
& Maintenance Manual (City, 2021a).

2.5.3.  Areas Changing Operations

The areas of the SWF are intended to cease operating in their current capacity in the near future
include the following locations:

i.  Contaminated soil and water treatment facility: This facility has ceased operations in 2016
and will be removed in the future. All contaminated water and soil at the facility was
treated and has been removed from site. After the operations of the facility ceased, the
facility was utilized as a holding area for vehicles before the liquids in the vehicles were
drained and the vehicles processed and removed from site. Currently, the area is no
longer utilized as a holding area for vehicles.

ii.  Compost pilot project pad: The new compost pad is now operational and is accepting all
compostable material that is delivered to site. The original pad that was used with the
pilot project is no longer in operation and is vacant at this time. Future uses for this site
have not been determined at this time.

ii. E-waste Quonset: Now (KIi iKS Db=¢0a StSOili2yi0a NSOROfy3 LN23UIFY Kl-a 0SSy
implemented, the City is no longer accepting any electronics that fall under this program

at the SWF. Currently, the E-waste Quonset is utilized by SWF staff to consolidate
hazardous wastes.
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2.6. Landfill Cells A & B

Cell A was originally opened in 2011 and was projected to have a five (5) year lifespan. Cell B was
constructed in the summer of 2016. Cell B is designed to tie in with Cell A and allow for the
maximum height of Cell A to be increased, thereby increasing the capacity of both Cell A and Cell
B. As a result, additional waste will eventually be added to Cell A prolonging its life. Once areas
of Cell A and Cell B (and any future cells) reach their final design elevations, the City will look to
close them out in a similar method to how the old landfill cell is intended to be closed out. As
technology is constantly advancing, specific details on the closure systems for future cells will
likely be slightly different than the method utilized for the old landfill cell. More details on the
specifics of how these cells will be closed out will be provided in future versions of the ICRP when
the cells are closer to the closure stage.

At this point, the intent is for cells that have reached their final elevation to be closed out with
an impermeable cap and covered with native grasses returning the area to a certain condition or
endpoint, which would be approved via this plan. This cycle will continue for future cells in the
area with typical cells having a five (5) to ten (10) year operational lifespan depending on
available area, design, and how they tie into the previous cells. The long-term intent is to
continue the expansion of the landfill into the quarry area through the design and development
of these connected cells. This method will allow small areas to be developed, used, and returned
to a certain condition or endpoint, which would be approved via this plan, while being able to
maintain the collection and operational activities of the SWF in a centralized location.

Since the construction of Cell B, the City has implemented an intermediate cover on Cell A to
promote run-off and reduce exposure to solid waste. Utilizing an intermediate cover is a typical
operation for the landfill, as is continuing to clear the area of snow to limit spring run-off. 300
mm to 450 mm of intermediate cover is placed as waste is compacted in 3 m lifts. The frequency
of the installation of intermediate cover is dependent on the amount of waste material received.
/Sy T YIS Ii2Y UKS Zhie0d =180 55 {S&SN Lyil-aiiiz0ldziS wSLIE-OSY Syt w23l yR iKS
Road Reconstruction ¢ Paving Program are typically utilized for intermediate cover. The leachate
collection system and sump for Cells A and B are monitored. If the City notices an increase in
leachate at these cells in the future, the City will examine additional ways to minimize water
infiltration into the waste.

CITY OF YELLOWKNIFE INTERIM CLOSURE AND RECLAMATION PLAN
January 2021
DM Folder: 616083



-Page 9 -

3. REGULATORY OBJECTIVES

Pursuant to the Water Act and Regulations, the City operates its collection of water and disposal
of waste in compliance with current Water Licence issued by the MVLWB. With regards to the
SWF, the main objective of the Water Licence is to ensure that no harmful contaminants are
leaving the area and entering the receiving environment. This will be achieved by continuing to
ensure that well managed, safe practices are incorporated into the design, maintenance, and
operations of the facility as well as monitoring of the surrounding area. As landfill cells reach their
design top of waste elevation, the cells will be progressively capped to reduce leachate
generation and limit exposure risks to waste.

3.1. Current Regulations

Part F of the /i&ld Water Licence deals with conditions applying to closure and reclamation of
any waste disposal facilities. Included in this is section F.1 which states:

F1.  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 out in Schedule 3, Item 1, included in this
Licence.

The board later clarified this item in a letter sent to the City on November 6, 2014 which states
that: dclosure begins when a facility stops being used for its original purposeé. Furthermore,
Schedule 3, Item 1 of the Licence states:

a¢KS /t2a020S 1-yR wSOlamation 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;

Q) Future area use;

h) Hazardous Wastes;

i) Reclamation of the existing Solid Waste Disposal Facilities cell;

)] 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;

) Leachate Modeling and Monitoring Plan and annual reporting details;

m) Landfill Gas Monitoring Plan; and
n) Annual reporting of the findings of the LayR7iff DI-4 a2yii2ily3 tfl-yoé
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The old landfill cell is still currently accommodating more construction waste into the cell and is
expected to reach capacity by approximately 2030. The City, the MVLWB, and other interested
parties have been working together to produce an ICRP that meets the requirements listed
above; however, it must be noted that Schedule 3 lists the items for a Closure and Reclamation
Plan and since this is an interim plan, some of the final details are unknown at this time. This
plan addresses all of the required items in Schedule 3 to the highest level of detail that is currently
known. The ICRP is intended to be updated throughout the closure process as more details on
the different aspects are finalized and closure processes become clearer. The City will submit
these updated versions of the ICRP to the MVLWB as changes occur and more information
becomes available. Construction plans and record drawings will be submitted in accordance with
the Water Licence conditions.

3.2. Future Goals & Objectives

The long-term goal of the closure plan for the SWF is to minimize impacts on the surrounding
environment due to the operations of the SWF and return the site to a certain condition or
endpoint, which would be approved via this plan, when activities cease in each area. This will be
accomplished through continued environmental monitoring and maintenance of the site and by
looking at the complete lifecycle when planning for new areas to be opened up and used. Regular
inspections of the cap and monitoring systems will be critical to meeting the long-term
objectives. Inspections will assist in identifying if the integrity of the cap or monitoring systems
has been compromised and therefore requires remedial measures to address any issues.

At the current time, there is no long-term plan for any uses in this area other than as a SWF. The
intent is for any areas that complete their useful life as landfill cells to be capped off and then
returned to a certain condition of endpoint and covered with native flora. This will limit exposure
risks associated with the waste as well as reduce the generation of leachate that can potentially
impact the environment.

3.3. Contaminated Sites Remediation

At the time of closure of the SWF, an Environmental Site Assessment (ESA) will be completed to
identify the nature and extent of contaminants at site areas, outside of the landfill cells footprint,
where there is potential for contamination due to operation of the SWF and areas where
contamination is observed. Soil, surface water, and groundwater samples will be collected and
tested by an accredited laboratory. The laboratory results will be interpreted to determine if any
parameters exceed the applicable environmental guidelines. The City will propose guidelines or
endpoints to be met through final closure. These proposed guidelines or endpoints will be
submitted for approval through this plan. If there are exceedances of the environmental
guidelines and it is confirmed that an area is contaminated, remedial measures will be
implemented to clean up the area and prevent migration of contamination off-site. Confirmatory
soil, surface water, and/or groundwater sampling and testing will be completed to ensure that
the contaminated material in the area(s) are properly remediated. ESA, soil sampling and testing,
and remedial measures will be completed in accordance with the Environmental Guideline for
Contaminated Site Remediation (GNWT, 2003).
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The ESA may consist of the following phases:

f Phase I: Site Information Assessment ¢ Identify actual and potential site contamination in
accordance with Canadian Standards Association (CSA) Standard Z768-01. This involves a
review of historical and current information to develop a field testing program, if
necessary. Information reviewed includes, but is not limited to, facility characteristics,
contaminant characteristics, and physical site characteristics.

f Phase Il: Reconnaissance Testing Program ¢ Confirm presence and characterize
substances of concern at the site in accordance with CSA Standard Z869-00.
Characterization of contamination and site conditions is necessary to develop a remedial
action plan or identify the need for more specific Phase Il investigations. It may also
include risk assessment to public health, safety, and the environment.

f Phase lll: Detailed Testing Program ¢ Phase IlI is dependant on the results of the Phase Il
investigation. If sufficient information is obtained during Phase Il to characterize the site
and/or risks, then a Phase Ill may not need to be completed and a remedial action plan
will be developed, if necessary. If the Phase Il indicates remediation is required due to
extensive contamination, the additional investigation will address outstanding
issues/data gaps to formulate a remedial action plan.

The ESA, analytical results, and remedial measures completed will be summarized in the annual
report for the year that the work was completed. This will serve as a record of contaminated sites
remediation and shall be completed by a qualified environmental professional.

Some typical mitigation and remedial options to handle contamination and contaminant
migration issues include, but are not limited to, the following:

f  Follow best management practices

Follow Spill Contingency Plan (City, 2021c)

Proper design of landfill cells

Regular monitoring of groundwater

Dig out and remove the contaminated material to a location which can accept it
Installation of a pump and treat system for groundwater contamination.

= —. _—a _—_a _—_a

3.4. Additional Information

While there is very little in terms of precedent and legislation in the Northwest Territories
regarding landfill closures, information can be gathered from other jurisdictions. Several useful
links and documents were received from the MVLWB in an email on December 15, 2014 and this
IyF20Y 1-ii2y 01y 6S T2izyR 2y (KS a+[= .14 Liizofi0 1STHalige Useful information can be found in
the Environment and Climate Change Canada (ECCC) guidance document as well as the
Government of Northwest Territories Contaminated Site Guidance Document. The City reviewed
legislation and closure plans from a variety of sources across Canada including British Columbia
(B.C.), Alberta, and Ontario, and incorporated the information into this ICRP. Some of the more
informative sources are included in the reference section of the ICRP. The City will endeavor to
become familiar with any new developments and technology used in landfill closure throughout
the country and, if applicable, will incorporate this information into future closure activities
where possible.
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4. LANDFILL GAS

Landfill gas is typically composed of approximately 50% carbon dioxide and 50% methane gas
that is generated through decomposition of organic material under anaerobic conditions. Landfill
gas can be hazardous at concentrations between 5% (the lower explosive limit (LEL) and 15% of
methane by volume in the air, where it can become explosive. According to the B.C. Guidelines
for Environmental Monitoring at Municipal Solid Waste Landfills, if the concentrations of
methane are less than 25% of the LEL in the facility structures, and the concentration does not
exceed the LEL at the property boundary, then hazardous conditions are not present at the
landfill.

A second hazard associated with landfill gas is due to the carbon dioxide that is present. Since
carbon dioxide is heavier than air, it can displace oxygen in confined spaces which can make for
safety risks at nearby buildings. Many of the health and safety risks associated with landfill gas
can be mitigated through proper staff training, work practices, and landfill gas system design and
operation.

4.1. History of Landfill Gas at the Solid Waste Facility

From 2004-06 landfill gas assessments were conducted at the SWF by Jacques Whitford Limited
(Jacques Whitford) and reports of the findings were completed in 2005 and 2006. These studies
are available on the public registry on the MVLWB website. These assessments included ten (10)
sampling wells located throughout the original landfill cell and sampling events at each of the
wells. After the 2004 sampling period, landfill gas monitoring well MW3 was buried with waste
and is no longer available for sampling, reducing the number of monitoring wells to nine (9).
Five (5) wells were sampled in December 2004 and all nine (9) remaining wells were sampled in
July 2005 and again in October 2006.

It was noted that measured methane concentrations exceeding the LEL were measured once in
five (5) of the ten (10) wells; however, none of the methane levels measured were over the LEL
more than once. It also should be noted that these monitoring wells were located throughout
the middle of landfill cell and not at the property boundary and as such, methane levels would
be expected to be much greater where the measurements were taken. It was also noted in the
study that the methane concentrations in the on-site building were significantly lower than the
hazardous level. While the limits for hazardous levels in buildings in the B.C. guidelines are
12,500 ppm (25% of the LEL), the maximum methane levels detected in the building at the SWF
were 0.5 ppm for an eight (8) hour test and 1.6 ppm for a 24 hour test.

The City enlisted the services of Dillon Consulting Limited (Dillon) to complete a Landfill Gas
Monitoring Plan and make recommendations on future measures to be implemented at the SWF.
This plan is included in Appendix B.

4.2. Landfill Gas Management

While landfill gas may not pose an imminent threat to the safety of the SWF at this point in time,
it is an issue that may need to be monitored as closure activities take place and/or after areas of
the SWF have been closed out and capped. It is important to the health and safety of the SWF
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workers and the general public that visit the site and as such, it will remain an important part of
the landfill management throughout its operation and closure.

4.2.1. Current Safety Measures

The safety measure that provides the most widespread protection at the SWF from the dangers
of landfill gas is awareness and monitoring by staff as part of their workplace safety plan. As
Dillon noted in their recommendation letter and landfill gas study, the presence of landfill gas
can be detected through odour, hissing noises on top of an existing cell, or surface bubbling of
any ponded water. Staff at the SWF are briefed on this during safety training sessions and any
such instances are to be recorded and reported. No such reports have been received to date
which suggests that landfill gases are not present at levels warranting any immediate action at
the SWF. City staff are required to look for stressed vegetation as an indication of landfill gas as
part of their daily work activities. The City is currently investigating the purchase of a portable
landfill gas detection instrument.

A second form of gas monitoring that is available at the baling facility is an Armstrong Monitoring
AMC-1400 Gas Monitor (see specifications in Appendix C). This monitor is installed at the baling
facility and set up to monitor levels of methane, carbon monoxide and hydrogen sulfide. Alarms
have been set to lower levels. If alarms sound, procedure is to evacuate the area. Investigation
into the cause of the alarm to be completed in a safe manner and remedial measures to be
undertaken.

4.2.2. Future Landfill Gas Monitoring Plan

The City had a Landfill Gas Study done in 2015 and the resulting report was received in early 2016.
The report recommended a variety of potential monitoring methods and the City is working on
implementing these recommendations. Some of the recommendations have been implemented
(the operation of the AMC-1400 Gas Monitor), while some of the recommendations will only be
required when capping of the landfill occurs (installation of monitoring wells). The
implementation of the recommendations is summarized in Table 1 and following sections.
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Table 1: Landfill Gas Monitoring Recommendations Summary

Recommendation Implemented Comment

Passive Landfill Gas
Collection System to be
installed when the old landfill
cell is capped (estimated
2030) and as the newer cells
are progressively capped.
The City is investigating the
procurement of a portable
hand-held instrument for
point sampling of
vents/clean-outs (estimated
2021).

Meteorological Monitoring Yes Accessed online.

To be completed following
No capping of the old landfill cell
(estimated 2030).

Perimeter monitoring
network to be installed
following capping of the old
landfill cell (estimated 2030).
Armstrong Monitoring AMC-
Structure Monitoring Yes 1400 Gas Monitor installed
at baling facility.

Complaints to be logged,
Odour Monitoring Yes followed-up, and
investigated.

Source/Surface Monitoring No

Atmospheric Pressure
Monitoring

Lateral Emission Monitoring No

4.2.1.1 Source/Surface Monitoring

The City will use source monitoring to characterize the quantity and quality of LFG in a section of
the landfill, to determine the composition and some physical parameters of the gas. This will be
done using handheld instruments. Dillon recommended a calibrated LANDTEC Gem 5000 (or
equivalent). Visual indications of LFG escaping the landfill cover include stressed vegetation; LFG
can replace oxygen in the root zone leading to stress and potential death of the surface
vegetation. Rather than complete regular surveys, landfill staff are informed of this indicator and
are on the lookout for stressed vegetation throughout their daily work activities.

4.2.1.2 Meteorological Monitoring

The City will use meteorological data obtained from the Yellowknife Airport, as it is located within
close proximity to the SWF. This data (atmospheric pressure, temperature, precipitation, and
wind speed/direction) will be used to monitor conditions that could affect landfill gas generation
and migration.
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4.2.1.3 Passive Collection System

13 &l1-GSR hy 5it2y0E NSLIRNE atl-a310S 38aiSY 4 dzas (KS AHnI-Gi2y ly IKS LINSaaiNS Sikhy iKS tl-yRTit
(2 Syl (KS [CD 2 (KS I-0Y 23LIKSISe +SIiii0l£ @Snts (or extraction wells) will be installed in the
landfill. These will be installed at various depths, depending on the specific location of the vent,
typically between 50 and 90 percent of the waste depth. Passive LFG vents are typically spaced
at 60 m. The finalized locations of these vents have yet to be determined but proposed locations
are provided in the Landfill Gas Monitoring Plan included in Appendix B. During the design of the
next area for progressive capping, the locations of the passive LFG vents will be evaluated.

To measure potential horizontal movement of LFG within the waste mass, LFG probes will be
installed between the landfill and potential receptors. This will be completed following final cover
installation. The finalized locations of these probes have yet to be determined but proposed
locations for the LFG probes are provided in Landfill Gas Monitoring Plan included in Appendix B.
The locations of the LFG probes will be evaluated once progressive capping has commenced.
These will be located based on site infrastructure, soil types, property boundaries and
groundwater/water bodies.

Lateral emissions will be monitored using handheld gas monitoring probes outside the perimeter
of the landfill on a regular basis.

4.2.1.4 Structure Monitoring

As previously mentioned, there is currently an Armstrong Monitoring AMC-1400 Gas Monitor set
up in the Baling Facility to detect for LFG. Further to that, passive LFG vents will be set up adjacent
to the facility to determine if there is any LFG in the vicinity.

4.2.1.5 Odour

An indicator of LFG is the odours that can accompany its presence. As such, during the operation
of the landfill, odour complaints may occur. Odour complaints will be documented by SWF staff.
A response will be made to the complainant on the same day confirming receipt and nature of
the complaint, if possible. If the complaint is made after hours, the SWF staff will respond the
next working day. An investigation into the complaint shall be completed and remedial measures
undertaken. The investigation, remedial measures, timelines, and correspondence shall be
recorded and kept on file. A follow-up will be provided to the complainant. Complaint records
shall include, but not limited to, the following:

{ Date and time of day that the complaint was received

Date and time of day the complaint incident occurred

/2Y Uty1yia y1-Y ST IFRRISEAL LIK2YS yirY 6SIE I-yR 201-0i2y 27 lyOIRSyl

Nature of complaint

Method of receipt of complaint

Operational data at the time of the incident

Nature and result of any investigation or follow-up

Weather conditions and meteorological measurements at the time of the complaint
1 Any correspondence related to the complaint.

= —a —a —_a —_a _—_a 9
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4.2.2 Monitoring Frequencies

The City will undertake site monitoring during the operational, closure, and post-closure phases
of the landfill once the monitoring equipment for the parameter has been installed as presented
in Table 2. Frequency of monitoring during the post-closure period may potentially be modified
based on the results of the monitoring. This monitoring will continue until such a time that the
landfill is deemed no longer likely to cause a hazard to the environment as defined in Section
6.3(c)(ii) and Table 5.5 in the Standards for Landfills in Alberta (Government of Alberta, 2010).

Table 2: Landfill Gas Monitoring Frequencies

Monitoring Frequency Frequenc
Location While g y Parameters to be Monitored
. After Closure
and/or Type Operational
Current Monitoring
CHa, CO2, O2, H2S, atmospheric
Structures Monthly Semi-annually | pressure, differential pressure,
temperature, meteorological
Odour . As received As received | -
Complaint
Future Monitoring
Monitoring _ CHs, CO2, O_z, H2S, a_ltmospherlc
Monthly Semi-annually | pressure, differential pressure,
Probes .
temperature, meteorological
General surface conditions, CHa,
Surface . :
o Annually Annually vegetation stress, atmospheric
emissions :
pressure, temperature, meteorological
CHa, CO2, O2, H2S, atmospheric
Source , ; .
Monthly Semi-annually | pressure, differential pressure,
vent/wells .
temperature, meteorological
Temperature, precipitation, wind
Meteorological Daily As required | speed, wind direction, atmospheric
pressure

The future monitoring will be implemented once the old landfill cell is capped.
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5. FINAL CLOSURE COVER SYSTEM

As mentioned in section 2.5, closure of the facility will be a phased approach as some areas may
be ready for closure immediately while others are intended to operate in their current capacity
for the foreseeable future. The different areas will require different methods of closure
depending on what they have been used for and what they will be used for moving forward. For
areas that are intended to remain open for years to come no final closure system has been
developed yet. Technological advances may make any current materials obsolete by the time
closure occurs in these areas and therefore no closure systems will be designed until a timetable
for their closure is known. The MVLWB will be notified at the time of planned closure. Specific
materials that will be utilized to cap the landfill cells will be laboratory tested to ensure suitability
of use for the cap. Typically, caps require a barrier layer with a maximum hydraulic conductivity
of 1 x 10-7 meters per second as per various standards and guidelines across Canada (ie., the
Standards for Landfills in Alberta, BC Landfill Criteria for Municipal Solid Waste, etc.). This will
prevent precipitation from draining into waste material and generating leachate. The area under
the CF has been fully cap.

An area that does have a timetable for capping, is the remainder of the area of the old landfill
cell as indicated in Figure 2-3. The area will have an impermeable cap to prevent precipitation
from entering the cell. By preventing the infiltration of water, the creation of leachate will be
minimized and water flow from this area to downstream waterbodies will remain as free of
contaminants as possible. In the Landfill Drainage Study (LDS), the benefits of the liner system
were described as follows:

a¢KIA tySi 32aiSY @it 1442 aSNPS 14 I- a1 YIiaI-iidS Y SI-adiSt o8 adLLiSadly3 aSasil-
transport mechanisms and exposure pathways associated with surface soil
contamination. Currently leachate is generated on-site via infiltration of precipitation
into the waste mass. Implementation of an engineered capping system will
significantly reduce infiltration of surface water into the waste mass, thus significantly
decreasing the amount of leachate generated. Exposure of human health and
environmental receptors should be generally limited given the proposed capping
program and limited evidence of off-site migration of contaminated groundwater and
y2 SPIRSYO0S 27 Lizil-ofS & Sita ly iKS HISI-t¢

The capping method for both areas of the old landfill cell (CF and non-CF areas) are very similar
to one another, the difference being that the cap for the CF provides more support as this area
needs to accommodate equipment working on it. A description of both capping methods is
provided in the following sections and specifications on the liner materials can be found in
Appendix D. For the purpose of maintaining an impermeable cap, the key layer of both areas is
the Linear Low-Density Polyethylene (LLDPE) liner. This liner provides a high strength
impermeable layer to prevent water from entering the waste area while also providing some
flexibility to allow for any minor settling that may occur over time. The cap will be graded to
promote drainage away from the landfill cells and prevent ponding on the cap. Typically, the
slopes of caps should not exceed 3H:1V for slope stability, to minimize risks of erosion, and allow
for safe operation of equipment (Government of Canada, 2017). Slope stability is dependent on
the type of waste disposed in landfills.
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Following completion of capping, regular inspections will be completed. Inspections of the final
cover will continue post-closure of the SWF. The typical post-closure period ranges between 25
and 30 years. Inspections will include monitoring the cap/final cover for stability, erosion,
settlement, vegetative growth, and integrity. If any issues are noticed during the inspections, a
plan will be developed and implemented to remediate the issue. Records of the inspections and
any remedial actions will be kept and retained throughout the operation, closure, and post-
closure period of the SWF.

5.1. Old Landfill Cell Cap (Non-Compost Area)

The intention for the majority of the old landfill cell is that there will be no future activities taking
place on top of it. A layer of cover material followed by a layer of sand will be placed over the
waste. The source of the cover material has not yet been determined, however, it is planned that
material used will be native and clean fill found within the boundaries of Yellowknife. A three (3)
layered liner system will be placed on top of this to provide the impermeable layer. This will be
followed by a layer of native granular material; a layer of topsoil and then native grasses and
plants will be allowed to grow on the surface. This configuration has already been placed on the
outside slopes of the CF that have been constructed and a cross-section of this is shown in
Figure 5-1. Figure 5-2 shows the future capping system for non-CF areas.

e NATURAL VEGETATION

See——— NATIVE GRANULAR MATERIAL

GEOTEXTILE
- LLDPE GEOMEMBRANE LINER
T ———— PROTECTIVE GEQCOMPOSITE

pe— SAND

-
/ W W w-ﬂ— NATIVE GRANULAR MATERIAL

= WASTE

Figure 5-1: Existing Capping System for Non-CF Areas
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r=——— NATIVE GRANULAR MATERIAL

i PROTECTIVE GEOCOMPOSITE
LLDPE GEOMEMBRAME LINER
s PROTECTIVE GEOCOMPOSITE

=—— NATIVE GRANULAR MATERIAL

T WASTE

Figure 5-2: Future Capping System for Non-CF Areas

5.2. Centralized Compost Facility Cap

The cap that was constructed beneath the CF provides a few additional layers of protection and
support due to the fact that there is traffic on top of this area. This additional protection will also
be used underneath the road that will lead across the old landfill cell cap to the CF. Below the
liner layer, the capping material remains consistent with other areas with a layer of granular
material followed by a layer of sand. The three (3) layer liner system varies slightly from the cap
for the old landfill cell area as it included a stronger geogrid layer as opposed to the geotextile
liner. This geogrid offers more strength and support and can accommodate the expected traffic
in this area. On top of the liner system, there is a second sand layer and then a geotextile
covering. This geotextile will prevent any of the granular material located above it from working
down through the sand layer and damaging the liner. The final two layers will be 50 mm
aggregate and then 20 mm aggregate. This provides the surface of the CF on which any traffic
will travel. Figure 5-3 shows the capping system that was used in construction of the CF and will
be used when the road to the facility is fully built. Figure 5-4 shows the future capping system for
the road area leading across the old landfill cell cap to the CF.
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Figure 5-3: Existing Capping System for Centralized Compost Facility
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Figure 5-4: Future Capping System for Road System to Centralized Compost Facility
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6. ENVIRONMENTAL MANAGEMENT

There are several aspects to consider in the environmental management of the site now and
moving forward. As set forth in the requirements for the ICRP 1y iKS /ii&la Water Licence, the
main aspects that need to be monitored at the SWF are leachate, surface water and groundwater,
and landfill gas.

Environmental monitoring will be completed during the operation, closure, and post-closure
period (typically 25 to 30 years). This includes monitoring of leachate, surface water,
groundwater, and landfill gas as well as inspections completed by the City in accordance with the
frequency of the Water Licence conditions. Samples of leachate, surface water, and groundwater
will be collected and sent to an International Organization of Standardization (ISO)/International
Electrotechnical Commission (IEC) 170125 accredited laboratory that is accredited to analyze for
the water quality parameters identified in the Water Licence. If any issues are noticed during the
inspections, the issue will be analyzed, and a plan will be developed and implemented to
remediate the issue. For additional details, refer to the SWF Operations & Maintenance Manual
(City, 2021a) and Interim Groundwater Monitoring Plan (City, 2021d).

Monitoring systems and infrastructure will be regularly inspected and maintained during the
operation, closure, and post-closure of the SWF. This is completed to ensure that the systems
and infrastructure are working properly and effectively for its purpose.

6.1. Surface and Groundwater Monitoring

The intent of the water monitoring program is to determine if any contaminants are being
transported away from the site to surrounding water bodies and if so, what level of threat these
pose. To accomplish this, monitoring of surface water and groundwater around the site will be
done now and into the future in accordance with the Licence Surveillance Network Program (SNP)
requirements. The LDS addresses these issues and makes recommendations for monitoring of
UKS 810S Y201y 12Ug IRy ¢KS ldzR& NS02Y'Y SyRa dul§ 2y (SIY Y 2yli2ity3 LIi23NI-Y 602 Y LESISR
annually at minimum) to assess changes in surface water and groundwater quality at the {=Cé¢¢
Currently, there are no guidelines in the NWT for groundwater. The City has committed to
collecting three (3) years of data as a baseline to determine criteria for future assessment.

6.1.1. Surface Water Monitoring

The City currently monitors the surface water that flows away from the SWF through the SNP.
Historically, five (5) sampling stations have been included in this program and these stations are
sampled twice annually, in June and September for the parameters fl&iSR ty (iKS Ziiéla =115\
License. In 2015 the City added two (2) additional sampling points to the plan to capture results
from awider area. The City intends to monitor all seven (7) points twice annually moving forward
for the foreseeable future. A figure with the locations of the SNP is included in Appendix A.

6.1.2. Groundwater Monitoring

For information on subsurface water monitoring, please refer to the latest version of the Interim
Groundwater Monitoring Plan (City, 2021d) found on the MVLWB registry website.
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6.1.3. Leachate Monitoring

There are currently two (2) leachate management sumps at the SWF, one (1) in Cell A and one
(1) in Cell B. The sumps are used to collect and remove leachate from the cells and any future
cells that are designed and built will also have this provision. The City is considering implementing
evaporation cannons to recirculate leachate to the active area(s) of the landfill and reduce
leachate. If disposal of the leachate at an off-site location is required, the City will sample and
(1S4l iKS tSI-0KI-4S 720 GKS LIMI-YSiSa f1aiSR ty iKS Z1ieta =1-iS0 [10SyaS. A vac truck will be utilized
to dispose of the leachate at an appropriate disposal facility approved to handle the leachate.
The old landfill cell does not have a sump for collection of leachate, but the monitoring of surface
water and groundwater will allow the City to monitor and minimize any off-site migration of
contaminants. Additionally, the capping of this cell will further reduce its ability to produce any
leachate. For additional information regarding leachate, refer to the SWF Operations &
Maintenance Plan.

Leachate collection and removal infrastructure will be maintained and/or repaired to ensure
proper operations of the system during operation, closure, and post-closure period. Regular
inspections during these periods will be conducted to evaluate the effectiveness of the system
and determine whether remedial measures are required.

6.2. Landfill Gas Monitoring & Studies

As detailed in section 4, there is no formal gas monitoring program in place at this time at the
SWF; however, informal monitoring does occur on a regular basis and a more accurate
monitoring of gas levels within the baling facility is measured with an Armstrong Monitoring
AMC-1400 Gas Monitor since it is the most low lying area near the old landfill cell where landfill
gas is likely to accumulate. The City had a Landfill Gas Study completed during 2015 and the
results were received in 2016. The proposed landfill gas monitoring plan is found in section 4.
The City is currently investigating implementation of a gas monitoring plan.

6.3. Hazardous Materials

As the SWF is used for collection and disposal of some hazardous materials, there is the potential
for spills to occur on site. The Hazardous Waste Management Plan addresses the ways in which
these hazardous materials are managed on site. A Spill Contingency Plan (City, 2021c) has been
developed to address how spills are managed along with reporting requirements. The Spill
Contingency Plan (City, 2021c) should be utilized along with applicable Safety Data Sheets (SDS)
for handling spills in accordance with the applicable rules and regulations to ensure that no off-
site water bodies are contaminated. Additionally, any areas that are used, or have been used in
the past, to store, transfer, or contain hazardous materials will be thoroughly tested (soils testing)
before they are closed out to ensure that no contamination remains at that time. |If
contamination is found, remedial measures will be undertaken to handle the contamination and
prevent impacts migrating off-site. Soils testing and remedial measures will be completed in
accordance with the Environmental Guideline for Contaminated Site Remediation (GNWT, 2003).
As there are presently no plans to close out any of these areas, the specific nature of this testing
Is unknown at this time.
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6.4. Reporting Summary

The City reports the results of the SNP to the MVLWB on a regular basis in the applicable
Quarterly Report and again in the Annual Report. The City will notify the MVLWB in advance of
any closures. wSLI2liily3 27 iSaily3 R2yS dyRSI iKS L/wt @it 6S &0 Y NiiSR &K iKS /1iéa Annual
Report in accordance with the Water Licence conditions. Test results will be interpreted and
compared with applicable environmental guidelines and previous testing to determine if there
are potential issues that require further investigation and measures. A summary of all hazardous
waste received and disposed of at the SWF is included in the Annual Report and any spills or
incidents involving hazardous materials are reported immediately as per the governing rules and
regulations. As this ICRP is intended to be updated as required, a review of it will take place at
least once a year and an updated version will be submitted with when necessary.

Annual reporting will continue to be composed and submitted to the MVLWB during the closure
and post-closure period in accordance with the current Water Licence conditions. The annual
reports will include a summary of the environmental monitoring, interpretation of results,
inspections of the final cover and leachate collection infrastructure, any issues observed, and
remedial actions undertaken.
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7. IMPLEMENTATION SCHEDULE

Some activities have already begun that will eventually help facilitate the closure of the old
landfill cell at the SWF. The old landfill cell is still in operation and accepting construction waste
to bring the cell up to its final design grade and contouring. Capping of the footprint of the CF
and subsequent construction of the CF was completed in 2017. An overview of previous activities
completed and the expected timeline for upcoming major closure activities at the SWF is
provided in Appendix E. Several of the activities will be dependent on budget availability and City
Council priorities and, as with the rest of this ICRP, updates will be made to the timeline when
they become available.

Long-term, as the growth of the SWF progresses, the City intends to have a similar timeline for
additional new landfill cells. The MVLWB will be informed of plans for the SWF. Typically, design
and construction of a new cell will begin two (2) years before the previous cell is scheduled to be
filled, the cell will then be opened and operational for five (5) to ten (10) years, followed by a
two (2) to five (5) year period to tie it in to the next cell and close out the old cell. This timeframe
will vary slightly depending on the available space, the designed capacity of the future cells, and
guantity of waste received on an annual basis. Closure activities that arise at other areas within
the SWF will be added to the schedule when they are needed and when more details on them
become available.

The entire ICRP will be reviewed on a yearly basis and updates will be submitted to the MVLWB
when changes occur. The City intends for the current SWF to be operational for many years to
come and that the ICRP will adapt and progress as needed along with the SWF itself.
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APPENDIX A

Figures



Figure 1 - SNP Stations and
Groundwater Monitoring Locations
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