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HARTLAND LANDFILL DESIGN, OPERATIONS
AND CLOSURE PLAN – UPDATE
EXECUTIVE SUMMARY
The purpose of this document is to provide a detailed overview of the design, operation and closure plan
of the Hartland landfill and to fulfill the requirements specified in the Hartland Landfill Operational Certificate
and the BC Landfill Criteria for Municipal Solid Waste (1993), both issued by the BC Ministry of Environment
(BC MOE).
The Hartland Landfill (the landfill) is the Capital Regional District’s (CRD) regional non-hazardous solid
waste disposal facility operated under BC MOE Operational Certificate 12659, issued in 1994. The landfill
is a multi-purpose site providing disposal and/or recycling services for recyclable materials, household
hazardous waste, product stewardship and salvageable items, municipal solid waste and controlled waste.
The site is located in the District of Saanich at 1 Hartland Avenue. The landfill is located on a
292.78-hectare site, approximately 14 km northwest of downtown Victoria in the bedrock highlands of the
Gowland Range. The landfill footprint currently occupies approximately 33 hectares. Anticipated final waste
volumes are currently estimated at 14,500,000 m3 with landfill closure projected for 2048.
CRD staff uses its Solid Waste Management Plan mandate to educate, facilitate and regulate to help
minimize waste and maximize resources. A number of successful programs have been implemented over
the years that have resulted in a per capita disposal rate of 369 kg/person. The disposal rate has been
decreasing annually since 2007 when the disposal rate was 454 kg/person. Waste composition studies are
conducted regularly to help inform future diversion programs.
The landfill is situated in a north-south trending bedrock saddle. Mount Work lies to the west of the landfill
and a bedrock knoll lies to the east. The bedrock geology in the area of the landfill mainly comprises Wark
Diorite Gneiss with Colquitz Gneiss which outcrops in the northern and eastern margins of the property.
Bedrock outcropping and structural features (i.e., fractures) are prevalent on site and in nearby off site
areas.
The landfill was designed with 2 distinct operational Phases. Phase 1 was landfilled between 1950 and
1996 with final closure and capping completed in 1997. Phase 2 has been in operation since 1997 and is
delineated into 6 cells, 2 existing and 4 proposed. Both Phases 1 and 2 are unlined and in contact with the
regional groundwater table. Leachate control is achieved through a ‘hydraulic trap’ (via the Heal Basin), 2
leachate lagoons and purge wells that operate continuously. All leachate flows are directed to the sanitary
sewer.
Municipal solid waste is typically landfilled using the advancing terrace method. This technique enables
the management of surface runoff and leachate flow, as well as control of long term site settlement. It
consists of an advancing active face with vehicular access provided atop the preceding day’s refuse.
Current compaction rates exceed 950 kg/m3.
All aspects of the landfill are designed and operated to minimize dust, litter, vectors, wildlife, and fire.
Comprehensive plans and/or policies are in place to address these issues and are reviewed and updated
as required.
A comprehensive environmental monitoring program exists at Hartland for groundwater, surface water,
leachate and landfill gas. Current data indicates that the leachate collection and containment system is
effective at containing leachate within the site boundary.
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4.2

Site Background

The landfill was privately owned and operated in the 1950s. The site was purchased by the CRD in 1975,
but was operated by the former owner until 1985, when the CRD assumed direct operation of the landfill
and related activities. The CRD began implementing environmental controls in 1985 including a leachate
containment berm, leachate controls, drainage controls, front-end redesign and upgrade to control
contaminated runoff, and other operational changes to limit the landfill impact on the environment, as well
as the local community.
4.2.1

Zoning

The site is zoned P-10 waste management under Saanich Zoning Bylaw 8200. Under the Bylaw, Waste
Management means:
“The use of land, buildings or structures for receiving, handling, sorting, landfilling,
composting, recycling and processing solid waste and recyclable materials and accessory
uses and without limiting the generality of the foregoing, includes any use of land, buildings,
or structures permitted in a Solid Waste Management Plan.”
4.2.2

Adjacent Land Use

Mount Work Regional Park lies to the west and the Department of National Defence rifle range is located
across Willis Point Road to the northeast. To the east and southeast of the site are residential properties
(Figure 1). Undeveloped CRD property (about 198 hectares in total) lies to the west and south of the landfill
site and is now being used by CRD Parks as a mountain bike recreation area under a land use agreement
(memorandum of understanding). Private residential properties exist to the east and southeast of the
landfill.
4.2.3

Buffer Strips

Buffers are stipulated in the BC Landfill Criteria. Site buffer strips, vegetative planting and treed protected
areas form part of the Solid Waste Management Plan amendments 3, 4 and 5. Accordingly, no landfilling
activity occurs within 50 m of a property boundary, and at least 15 m of suitable natural or landscaped
vegetation remains around the perimeter of the site, with the exception of the BC Hydro right-of-way (shown
in Figures 1 and 2). The right-of-way runs along the eastern property boundary and is kept cleared of
vegetation to facilitate servicing access to transmission towers. However, additional property has been
purchased adjacent to the site to ensure proper buffering. Also, berms have been constructed and planted
with trees to provide additional screening.
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4.3
4.3.1

Site Characteristics
Topography

The landfill is situated in a north-south trending bedrock saddle. Mount Work lies to the west of the landfill
and a bedrock knoll lies to the east. The crest of the landfill forms a drainage divide between the Heal Creek
drainage basin to the north and the Killarney Creek drainage basin to the south.
4.3.2

Geology

The bedrock geology in the area of the landfill mainly comprises Wark Diorite Gneiss with Colquitz Gneiss
which outcrops in the northern and eastern margins of the property. Bedrock outcropping and structural
features (i.e., fractures) are prevalent on site and in nearby off site areas.
A thin layer of glacial till composed of silty, gravely sand, with interspersed cobbles and boulders mantles
the bedrock in areas of gentle slopes and valley bottoms. Fluvial deposits consisting of well sorted sands
and gravels are also present in localized bedrock depressions and channels.
4.3.3

Climate

The climate in the area is classified as “Cool Mediterranean”, due to warm, dry summers and cool, wet
winters. The annual precipitation is around 1,000 mm per year, which is relatively wet for a landfill site.
Long term average climatic data (from 1971-2000) is available for the Victoria International Airport, which
is located approximately 15 km from the landfill. Average annual temperature is 10°C and monthly mean
temperatures range from a low of 0.7°C in January to a high of 22.0°C in August. Mean annual precipitation
is 883 mm.
The CRD has also established a climate station at the landfill site. The station records daily precipitation,
temperature, humidity, rainfall, wind speed and barometric pressure. These local records show that the
actual annual rainfall at the landfill is approximately 1,150 mm, indicating localized micro-climate conditions
at the site. The wettest months are January, November and December with the driest conditions occurring
in July through September.
4.3.4

Hydrogeology

The crest of the landfill in southern 1/4 to 1/3 of the landfill footprint forms a drainage divide between the
Heal Creek drainage basin to the north and the Killarney Creek Drainage basin to the south. Regional
groundwater flows from Mount Work towards the landfill (southwest to northeast). As the landfill resides
within the Tod Creek watershed, all surface water eventually drains to Tod Creek and, subsequently Tod
Inlet.
4.4

Site Development

The landfill has been developed in 2 operational areas, Phase 1 and Phase 2. Phase 1 was closed in 1997
and Phase 2 began operating April 30, 1997.
4.4.1

Site Development Planning

Long term landfill development was approved by MOE in 1987. That initial plan has since been updated to
include Phase 2, and established the new site footprint with an estimated closing date of 2048. The plan
is subject to the success of the region’s waste reduction strategies and diversion programs. The CRD has
recently initiated a landfill capacity study to assess the life of the landfill and investigate opportunities up to
extend the life of the landfill to 2100. The results of this plan will be available in the spring of 2016.
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Site planning and design is a necessary part of the overall landfill operation. Weekly, annual and long term
filling plans are prepared which take into account site access, available landfill volume, road access and
annual tonnages of cover and refuse. The filling plan has been developed according to the conceptual plan
developed by Sperling Hansen Associates (Sperling Hansen Associates, 2007), with the primary objectives
to maximize landfill capacity; maximize operational efficiency; minimize leachate production; control odours
and vectors; and to comply (at a minimum) with the requirements of the MOE document, “Landfill Criteria
for Municipal Solid Waste”. In addition, planning is carried out on the rock quarry operation to ensure
adequate supply of aggregate is removed annually (see Section 10.4) and also to ensure space is available
for the long term storage of aggregate.
An annual aerial survey is conducted of the site to confirm capacity estimates, but also to provide contour
mapping which is used for planning purposes. Survey control for the site is referenced to the UTM NAD 83
coordinate system. Elevations are to geodetic datum.
4.4.2

Phase 1

The Phase 1 area is the original landfill that began operation in the early 1950s; it was a site of
approximately 20 hectares. Typical of landfills at that time, Phase 1 was not engineered. This phase
contains approximately 4.5 million cubic metres of refuse. See Figure 4 for a cross sectional view.
The CRD began to implement controls in 1985 to limit health and environmental impacts. These controls
are discussed in subsequent sections of the plan and include leachate controls, surface water diversion,
and groundwater protection measures.
Phase 1 reached final capacity on March 28, 1996. Between 1995 and 1999, an engineered final composite
cover consisting of geomembrane, clay, aggregate and topsoil was constructed to complete the Phase 1
closure. Prior to the completion of the Phase 2 area, an interim filling area between Phases 1 and 2, with
a capacity of 175,000 cubic metres, was used from 1996 until 1997 when filling of Phase 2 commenced.
4.4.3

Phase 2

Faced with the pending closure of the Phase 1 landfill, the CRD embarked on a landfill siting program in
1985 which culminated in the selection of an expanded Hartland to be used for the 50-year future of solid
waste disposal in the CRD. March 1991 was the beginning of Phase 2 development. The Phase 2 landfill
is an area of about 30 hectares, partially overlapping Phase 1, with a capacity of approximately 10.3 million
cubic metres. Phase 2 consists of a 6-cell design that is further described in Section 9.2. See Figure 5 for
a cross sectional view.
Originally, Phase 2 consisted of a 2.5-hectare lake (Heal Lake) which was drained, excavated and prepared
for landfilling. The area surrounding the former lake basin (Heal Basin) is rugged with rock outcroppings
and steep side slopes which promotes an inward flow of surface water toward the basin. The groundwater
flow is also inward and upward into the basin.
In view of this, the leachate management design concept for the Phase 2 area utilizes the natural flow
system to accommodate flow into the basin and optimize leachate capture. Prior to the start of landfilling,
the north face of the basin was clay lined (1,000-mm-thickness) and the basin bottom and adjacent side
slopes were prepared with a coarse granular cover material to promote a continuous downward gradient of
leachate. To enhance this, a sump and underdrain system were installed in the location of the former lake
in order to create a hydraulic trap. The hydraulic trap promotes an inward hydraulic gradient toward the
centre of the landfill and prevents leachate mounding, and lateral, or off-site migration of leachate. Further
engineering controls are described in Section 10.0.
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5.0 SITE INFRASTRUCTURE
Landfill infrastructure is maintained and serviced by CRD Integrated Water Services (IWS), Hartland staff
or contractors. For those assets managed by IWS servicing schedules are recorded in a maintenance
management system. These are generally associated with leachate, the back-up power supply and
communications through the CRD SCADA system. IWS staff also perform maintenance on key equipment
associated with the gas plant.
An asset management project is underway to inventory all assets, assign a value and conduct a condition
assessment to inform appropriate budgeting for infrastructure and key equipment replacement. Building
on asset management will be a preventative maintenance plan developed for all infrastructure not currently
in the IWS maintenance management system.
The landfill site has numerous buildings for general operations and maintains other site features including
fencing, roadways, and a weather station. Figure 6 shows the location of each building and site features.
The landfill is completely secured by a 1.8-m-high chain link fence. The east and north sections have
barbed wire top while the west and south do not. Access gates are strategically located for operations,
safety and firefighting purposes
Site signage, located 2 km from the site entrance on Hartland Avenue, lists hours of operation and a public
warning regarding requirements for covered/secured loads. Additionally, throughout the site, directional
and information signage is placed for customer safety and education including road signs.
A weather station is situated in the Phase 1 portion of the landfill and data is recorded in the SCADA system.
The current station consists of:
•
•
•
•

a tipping bucket rain gauge
a temperature and relative humidity probe c/w radiation shield
an anemometer to monitor for horizontal wind speed and direction
a Barometric pressure sensor
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5.1

Scales

General public entry into the landfill is controlled at the residential weigh scale and building. All vehicles
must stop at the scale house for identification and weighing purposes before entering the bin area or the
recycling/hazardous waste area and then leaving the site. The scale house attendant acts as a control to
screen unacceptable waste and to direct the vehicle to the appropriate disposal area.
For every incoming vehicle, the scale attendant uses weigh scale computer software to record the origin of
waste, waste type, billing method (e.g., cash, account, credit card, debit card, cheque), tipping fee, and
gross/net weights, when applicable. All customers must exit via the outbound scale where their net weight
is calculated and the appropriate fee applied. In special circumstances, for example, when there are long
line ups or if customers have very small loads a flat rate fee may be collected at the time of entry and then
customers can bypass the outbound scale.
An automated weigh scale commenced operation in 2005 for commercial account holding haulers.
Commercial haulers are provided with automated processing cards which activate the scale system,
registering vehicle, company and weight. A ticket is issued automatically. The haulers weigh themselves
in, and are permitted to drive to the active face where the attendant will direct them to unload. They then
weigh themselves out and the auto-scale computer system automatically sends them a bill at the end of
each month.
5.2

Site Operations

The landfill is operated in accordance with an Operational Certificate (#12659) under the provisions of the
Environmental Management Act. It is also operated in accordance with the standards set out in the
BC Landfill Criteria for Municipal Solid Waste. Further, good management practice is followed as
determined from industry standards from such organizations as the Solid Waste Association of North
America (SWANA).
Under the approved CRD SWMP, the landfill is designated as the only landfill in the CRD for the disposal
of municipal solid waste. Annually, around 70,000 vehicles visit the facility to deposit general refuse; around
8,000-10,000 vehicles visit the facility to utilize the recycling area.
The CRD Tipping Fee and Regulation Bylaw, as well as the Municipal Ticket Information Bylaw, regulate a
variety of site activities/operations and these bylaws are enforced by landfill staff. In addition, a bylaw
enforcement officer is regularly on duty at the landfill site to enforce the bylaw. The bylaw officer has the
authority to ticket bylaw offenders and issue fines. The goal, however, is voluntary compliance when
dealing with customers. Both bylaws can be found on the CRD website.
5.2.1

Tipping Fees and Hours of Operation

As of January 2016, the tipping fee is $110/tonne for general refuse and $58/tonne for yard and garden
waste, each with a minimum $10.00 charge. Tipping fees are regulated by the tipping fee and regulation
bylaw, which is subject to amendment. Revenue generated from tipping fees pays for the operation of the
landfill and associated programs run by the Environmental Resource Management division.
Site operational hours for the general public or registered account users is provided on the next page.
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ALL CUSTOMERS
Access to public drop-off refuse bins, recycling, household hazardous waste, yard waste, active face and
controlled waste areas:
Monday – Friday
Saturday
Sunday & Statutory Holidays

9 a.m. to 5 p.m.
7 a.m. to 2 p.m.
Closed

REGISTERED ACCOUNT CUSTOMERS
Automated weigh scale:
Access to active face only:
Monday – Friday
7 a.m. to 9 a.m.

5.2.2

Access to all areas:
Monday – Friday
Saturday
Sunday & Statutory Holidays

9 a.m. to 5 p.m.
7 a.m. to 2 p.m.
Closed

Landfill Staff and Operational Policy and Procedure

Key staff members/supervisors are certified as Managers of Landfill Operations (MOLO) and the majority
of the staff have received registered instructional training in landfill operations. In addition, landfill
supervisory staff have received certified training in hazardous waste management, landfill gas
management, and leachate management.
Landfill supervisors maintain a comprehensive policy and procedure document that dictates how
business/activities are conducted in all aspects of the landfill. A copy of the draft document is provided in
Appendix E. It outlines detailed information and policies/procedures such as:
•
•
•
•
•
•

procedures for effective communication with difficult customers
policies on site access
attendant procedures for the management of hazardous wastes and recyclable materials
staff procedures for operation of the public scales
safe work procedures for equipment operation
requirements for safety orientations

CRD staff are responsible for administration, operations maintenance, traffic control, scale operations and
general labour services. CRD staff are a mixture of unionized and exempt staff. There is also a support
network of CRD staff off site that plays a significant role in the overall solid waste program delivery.
5.2.3

Disposal Locations

Each of the following disposal locations are depicted on Figure 6, Section 5.0.
Active Face: The active face is the portion of the landfill site where municipal refuse is actively accepted.
With the exception of controlled waste, which is deposited in designated trenches, the location of the active
face is dictated by the filling plan designed by Environmental Engineering. A landfill attendant (spotter) is
on duty at all times during business hours to maintain a smooth traffic flow, minimize waiting for customers,
maintain site safety and to monitor loads to ensure only acceptable wastes are discharged. In general,
commercial vehicles, and vehicles greater than 5,500 kg (GVW) are directed to the active face.
Bin Area (Public Drop-off): Residential vehicles (cars and light trucks) and vehicles less than 5,500 kg
GVW carrying general refuse, yard and garden waste, and wood waste are directed to the bin area.
Customers unload their waste into a series of open top roll-off containers placed at the foot of a lock-block
wall. When the bins are full, they are hauled to the active face, emptied at the appropriate location and
returned. A landfill attendant is on duty to provide direction, traffic control and monitor the waste being
discharged to ensure bylaw compliance.
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Recycling/Salvage/Household Hazardous Waste Area: Vehicles carrying small loads (max. GVW
5,500 kg) of recyclable, salvageable or HHW goods are directed to the recycling area prior to crossing the
scale. Entrance to the recycling facility is controlled by the residential scale attendant. The recycling area
has a number of roll-off containers where recyclable goods are placed. Once full, the bins are hauled off
site for processing. A salvageable goods building is also located in this facility to receive items that are
easily repairable and usable household items. These items are then distributed to non-profit organizations.
HHW are also received and stored in this area for pick-up by specialized contractors. An attendant is
available at this facility to direct customers to the appropriate bin and to monitor the goods being discharged.
Kitchen Scraps Disposal area (Commercial): self-tipping loads of kitchen scraps can be deposited in 1
of 3 disposal bays. Haulers unload their waste into lidded and sealed roll-off containers placed at the foot
of a lock-block wall. Full bins are transported to the leachate containment area to contain any leachate that
may escape the bottom of the bins. A landfill attendant is on duty to provide traffic control and direction,
and ensure bylaw compliance.
Controlled Waste Areas: Historically, all controlled waste was disposed of in clay lined trenches, but in
2010 concerns were raised over the excessive use of landfill space required to construct these; as a result,
trenches excavated in refuse are used for deposition of controlled wastes. Currently, controlled wastes are
deposited in 3 different areas of the landfill:
1. Asbestos disposal area: Waste is placed on the ground and covered daily with 0.5 m of 50-mm minus
aggregate. Soot (packaged in bags) is also accepted at this location. Asbestos lifts are constructed at
1.0-1.5 m in height, which facilitates safe disposal and significantly reduces the risk of packages and
bags bursting. This method of disposal has been developed after multiple attempts to reduce worker
and safety risks, as well as provide haulers an efficient means of disposal. The deck that covers each
lift is 0.5 m in thickness to ensure complete encapsulation of waste.
Placement of asbestos disposal area is determined as part of the filling plan and is isolated from areas
slated for future infrastructure installation (e.g., gas/leachate collectors, etc.). Coordinates of these
areas are kept on file to ensure they are not disturbed by future work such as borehole drilling.
2. Liquid waste disposal area: a pit located at the northern junction of Phases 1 and 2 collects liquid waste
predominantly from vactor/pumper trucks.
3. Trench in Refuse: the majority of controlled wastes are accepted in trenches. Waste is covered daily
with wood waste
5.2.4

Contracted Operations

Private companies are contracted to conduct landfilling, on-site hauling of materials, and miscellaneous
engineering or operational projects. General site maintenance, such as ditch construction, leachate control,
upgrading of various facilities etc., is contracted on an hourly rental basis to contractors who are prequalified on an annual submission of hourly rates according to CRD procurement policies. All site work is
administered on site by Hartland Operations staff.
The landfilling contractor is responsible for disposal of all refuse, additional waste, contaminated soil and
other wastes as directed by CRD staff. The contractor is required to receive the waste at the active face,
according to the approved filling plan, and grade and compact it in accordance with the contract
specifications. The contractor is responsible to provide all equipment, labour and materials necessary to
complete the work. Environmental Engineering staff produce detailed design drawings of the filling plans,
ensure design conformity is met on a daily basis, and monitor progress of the construction of the landfill
once quality assurance inspections and tests are completed.
The contractor responsible for hauling bins of refuse, recyclables and yard and garden waste provides all
labour and materials and to haul refuse, recyclables, and yard and garden to appropriate disposal points.
The refuse is hauled from the on-site transfer station to the active face area of the landfill. The recyclables
are hauled from the on-site recycling facility to various processors located within the regional district. The
yard and garden waste is hauled from the yard waste receiving area to the storage area on the landfill
property. The contract is for a 3-year-period with an option for 2 1-year extensions at the tendered rates.
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5.2.5

Controls – Birds, Vector, Dust and Noise

Nuisance and vector controls are used on site to fulfill the landfill’s good neighbour policy, and to maintain
safe and environmentally acceptable conditions. Controls include: bird control, dust control, vector control
and noise control. These are explained in detail on the next page.
A sophisticated bird control system is maintained at the landfill. A 3-pronged approach is taken because it
has been found to be the most effective and disruptive to the birds, particularly seagulls:
1. Raptors: for a portion of the year, usually from the fall to the spring, Hartland contracts trained raptor
handlers for bird control, which includes flying hawks and utilizing other props to deter scavenging birds.
2. Screechers: a landfill worker uses a small hand-held launcher to fire screechers that scare birds.
These are used on an as needed basis; however, they are not used during the dry summer months
due to fire hazard.
3. The landfill uses a propane cannon similar to those used in the orchard industry to scare the birds. The
cannon utilizes bursts of propane released by a timer into a cylinder, which creates a loud bang when
ignited. This constant disruption tends to keep the birds unsettled and eventually they leave the site.
Use is intermittent, as they become accustomed to the noise.
Vectors, such as rats and insects, are controlled through consistent, thorough covering of the garbage. A
small active face is covered daily with either granular cover material or a tarpaulin. This method limits the
access points for burrowing animals and also discourages larger animals such as deer. In addition, a pestcontrol specialist is hired to control/reduce pest populations in order to limit vectors and infrastructure
damage (e.g., damage to electrical cables).
Dust Control is required because of gravel roads and aggregate management on site. In the dry months,
dust control is accomplished by application of water or ammonium lignosulphonate on roads. Water is used
on roads outside of the leachate catchment area and is applied as needed; ammonium lignosulphonate is
applied to roads within the leachate catchment area as needed (chloride products are utilized as a backup).
Noise control is largely implemented through strict enforcement of operating hours. While noise bylaws do
not apply on the site, Hartland employs a good neighbour policy to ensure that any noisy activities are
minimized.
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6.0 WASTE COMPOSITION AND DIVERSION STRATEGIES
Environmental resource management in the CRD consists of a complex and mature materials management
system that is constantly evolving. Waste is characterized on a regular basis and risks are assessed from
an environmental and worker health and safety perspective, which may result in changes to handling
procedures or disposal bans.
The Environmental Resource Management division uses its mandate to educate, facilitate and regulate to
help minimize waste and maximize resources. A number of successful programs have been implemented
over the years that have resulted in a per capita disposal rate of 369 kg/person. The disposal rate has
been decreasing annually since 2007 when the disposal rate was 454 kg/person. Figure 7 depicts the
annual waste quantities received at Hartland.
Figure 7

Annual Waste Quantities 1980–2015
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6.1

Waste Disposal – Accepted Wastes

The disposal of waste at the landfill is regulated by the Hartland Landfill Tipping Fee and Regulation Bylaw,
as amended. The bylaw outlines requirements and conditions for the acceptance of municipal solid waste
from residential, commercial and industrial sources. Some materials are prohibited altogether, they include:
ignitable, reactive and radioactive wastes. Other items not accepted for disposal may be classified as
prohibited materials, controlled wastes, recyclable materials, or extended producer responsibility products
and are outlined in the schedules of the bylaw.
Controlled wastes, as described in Section 6.2, are managed under a specialized program to ensure that
the environmental impacts are minimized and that worker health and safety is protected as a result of
managing certain wastes. These wastes are deposited in a specific area of site or in specially prepared
trenches, and must be accompanied by a controlled waste permit, which is issued by Environmental
Protection staff. Wastes of this nature include large dead animals, contaminated and/or condemned foods,
sewage screenings and surface coating wastes (the full list is presented in Schedule E of the bylaw).
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6.1.1

Hazardous Waste

In accordance with the Hazardous Waste Regulation and the Harland Operational Certificate, hazardous
wastes are not accepted for disposal, with the exception of asbestos. Other hazardous waste are accepted
for transfer to approved disposal facilities as described below.
6.1.2

Asbestos

Approximately 1,200-1,500 tonnes of waste asbestos is received annually at the landfill. Handling and
disposal of asbestos is regulated by Part 6 of the Hazardous Waste Regulation of the Environmental
Management Act. The Hartland Landfill Policy and Procedure Manual outlines requirements for staff when
assisting customers in the asbestos disposal area and other health and safety related requirements.
Further detail on asbestos landfilling methods can be found in Section 9.0.
6.1.3

Household Hazardous Waste

Household Hazardous Waste (HHW) is received at the public recycling drop-off area for disposal elsewhere
in accordance with applicable laws and regulations. The HHW area receives large volumes of material
annually. A number of materials are managed under stewardship programs such as waste oil and
associated products, used antifreeze, paints, pesticides, and flammable liquids. Any products not
acceptable as stewardship items can be collected under the HHW program.
The potential for exposure to hazardous materials is highest in HHW area of the landfill. The CRD has
hired a qualified contractor to manage non-stewardship HHW. For staff directing customers and receiving
waste in the HHW area, detailed health and safety procedures are outlined in the Hartland Landfill Policy
and Procedure Manual.
6.2

Controlled Wastes

Controlled Wastes are defined and regulated by CRD Bylaw 3881, Hartland Tipping Fee and Regulation
Bylaw (see Appendix B in the bylaw for a full classification of wastes). Hartland landfill receives between
7,000-8,000 tonnes/year of controlled waste. Controlled wastes according to bylaw 3881, are defined as:
A material, substance or object…which may be disposed of if special handling and disposal
techniques are used to avoid creating health hazards, nuisances or environmental pollution,
excluding hazardous waste under the Hazardous Waste Regulation
These wastes include any wastes that pose an increased odour, operational, health and safety, or
environmental hazard. A permitting program is administered by the CRD Environmental Protection division
to identify and redirect undesirable and/or Prohibited Waste as defined by Bylaw 3881. Waste is delivered
to the landfill on an appointment basis and Environmental Protection staff conduct compliance monitoring
regularly. These wastes include a variety or liquid and solid wastes:
•

Liquid waste: approximately 4,500 tonnes of liquid waste is received annually. This waste is
discharged either directly into the controlled waste trench, or designated liquid waste disposal area
depending on moisture content. Typical liquid wastes include catch basin wastes and sewage sludge.
Trenched waste is covered daily with ground wood waste.

•

Solid/Semi-solid waste: approximately 2,000-2,500 tonnes of solid/semi-solid waste is received
annually. Historically, a portion of these wastes were trenched in clay (dependent on risk); however,
recent practices (2010) have resulted in the waste being deposited in a trench dug into refuse. Typical
wastes include sewage screenings, spoiled/condemned foods, sandblasting grit, dead animals, fibre
optic cable and soot. Trenched waste is covered daily with ground wood waste.
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6.4

Diversion Programs

The CRD uses the waste management hierarchy of reduce, reuse, recycle, recover and residuals
management (the 5Rs) to work towards its solid waste diversion goal (350 kg/person by the end of 2020).
Further information on diversion programs can be found in the Solid Waste Management Plan. Current 5R
strategies to divert waste from the landfill include:
•
•
•
•
•
•
•

landfill disposal charges (tipping fees)
residential user pay garbage collection
recycling programs
composting programs
education and outreach programs
landfill material bans/restrictions
product stewardship programs
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7.0 SAFETY
The CRD and Hartland landfill are committed to maintaining a safe and healthy workplace and have a
comprehensive occupational health and safety program. The landfill has a detailed Occupational Health
and Safety Plan (OHSP) in place which is designed based on the WorkSafeBC guidelines to control
hazards.
Safety at landfill includes management of hazards, provision of first aid, fire prevention and site security.
This is done in the following 4 ways:
1. Elimination of the hazard or substitution of hazardous material for something less hazardous.
2. Engineering controls to manage hazards that cannot be eliminated.
3. Organizational controls; the development of policies, procedures, training, equipment supply, regular
inspections, control mechanisms, maintenance records, accident investigations, regular safety
committee meetings, site health monitoring and regular safety reviews.
4. Provision of personal protective equipment.
The site OHSP ties into and is integral with the overall CRD program. In addition, a booklet, “Hartland
landfill, contractor’s site safety requirements”, is issued to all contractors. Hartland is a multiple employer
work site and the CRD is responsible to coordinate safety.
Before any staff member or contractor can work on the site, a mandatory safety orientation must be
completed to ensure adherence to site rules, and safety/emergency procedures. The orientation is required
prior to any work on site and must be refreshed every 3 years. The safety orientation is delivered by the
Safety and Technical Services Supervisor.
7.1

Incident Response

The CRD has internal emergency response resources that can assist in the event of an emergency such
as landfill site supervisors/first aid attendants; other CRD staff; and the Corporate Emergency Program.
The CRD Emergency Program is available to support any emergency incident or event that is beyond first
responder or operational capacity to provide policy direction, communications and logistical resources to
the site.
7.1.1

First Aid

During operating hours at least 1 staff member with a Level 2 first aid certificate is on hand to address minor
or emergency first aid situations. In addition, there is a first aid room located in the Administration Building
which contains routine first aid supplies and a portable defibrillator. In addition, corporate resources are
also available for any health and safety related issues at the landfill.
7.1.2

Fire Prevention and Control

The CRD recognizes the risk of fire associated with the landfill operation and has developed a Fire Safety
Plan in conjunction with the Saanich Fire Department and in conformance with the BC Fire Code
requirements to:
•
•
•

Increase the awareness of Hartland staff and contractors of the potential for fire at the landfill site.
Identify and eliminate potential fire hazards.
Provide guidance to staff and contractors in the event of fire.
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Some of the measures taken to minimize fire hazard are:
•
•
•
•
•
•
•

Landfill fire breaks
“Fire Hazard—No Smoking” signs have been posted at the site
Smoking on site is a bylaw offence and subject to ticketing
Fires of any kind are not permitted
Regular patrols are made by landfill employees or the security guard to check for fires
Fire extinguishers are available at all work stations and in all site vehicles
Regular site safety/hazard inspections are made

Landfill fire breaks are constructed around each 30 m x 30 m wide section of refuse. 50-mm aggregate is
placed in 150- to 200-mm layers on the side slopes and top of each completed 30 m2 section.
According to the Hartland Landfill Fire Response Plan, if a fire develops at the active face, the landfill
attendant stops all traffic going to the active face. In all cases the Saanich Fire Department will be
contacted. Supervisors respond to the call and direct activities at the fire site. The bulldozer, loader or
compactor will be instructed by the Fire Department to dig out the burning or smoldering material and place
it on the granular deck. The water tanker at the face, as well as the other portable firefighting equipment,
will be deployed for use. If evacuation of nearby residents is required, the police are called. After a landfill
fire is extinguished, the area will be monitored closely for flare-ups.
If a fire occurs outside the normal operating hours, security personnel notify the Saanich Fire Department
(911) and then the standby personnel on the Hartland pager.
Beginning in 2015, a record of all fires occurring at the active face has been kept. The record specifies the
potential source, and degree of the fire, which may help inform future outreach programs, or waste handling
methods for specific items.
7.2

Emergency Response

The landfill maintains comprehensive and up-to-date emergency response plans/policies for the following:
•
•
•
•
•
•
•
•
•

Spill response for hazardous waste and recycling areas
Fire response plan
Disaster gathering plan (part of the contractor/staff orientation)
Leachate spill response
Medical emergency
Robbery
Gas plant emergency shutdown procedures
Confined space procedures
Asbestos decontamination procedures

A selection of these plans are available in the appendices. Further plans can be obtained by request, in
order for the CRD to provide the most up-to-date version.
7.3

Site Security

During operating hours, all traffic enters through the gate at the southeast corner of the landfill property
from Hartland Avenue and crosses the scales at the south end of the landfill. During non-operating hours,
the gate is closed and locked and a security guard patrols the site. The contracted security officer conducts
regularly scheduled spot checks throughout the site, records some manual weather data and logs in and
out any pre-authorized visitors to the site.
A chain link fence and locked gates are provided around the entire perimeter of the site to prevent illegal
access.
Outside of operating hours a contracted security officer conducts regular site patrol.
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7.4

Leachate Spill Response

Hartland has documented spill response procedures in the event of an accidental leachate discharge on or
off site (see Appendix D for the full plan). The CRD SCADA system has preset alarms that alert operators
should conditions in the pipeline, or leachate lagoons change. The spill response plan outlines the
following:
•
•
•
•
•
•

Response organization and command structure
Mobilization plan
Spill reporting
User notification and media contact
Receiving environment monitoring and assessment
List of contacts, contractors and equipment

Table 6 includes a summary of operational set points and SCADA alarms. When thresholds are reached,
alarms are sent to on-call operators for response.
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9.0 LANDFILLING
9.1

Landfilling Method and Sloping

Municipal solid waste is typically landfilled using the advancing terrace method. This technique enables
the management of surface runoff and leachate flow, as well as control of long term site settlement. It
consists of an advancing active face with vehicular access provided atop the preceding day’s refuse.
Alternatively, depending on site conditions, refuse will be deposited at the toe of the active face and pushed
up to the desired elevation.
One landfill compactor is primarily used to grade and compress the refuse while keeping the lift sloping at
a constant grade and the face at a consistent width. A second landfill compactor is also used as back-up
or when the active face area requires 2 machines due to increased traffic flow. A minimum compaction
rate of 850 kg/m3 is required and is achieved by pushing and spreading the waste in 600-mm layers and
compacting it with 3-5 passes. The face is constructed at about a 4-5:1 (H:V) slope during the course of
the daily placement of refuse but is steepened to a 3.5:1 slope by the end of each working day. This
ensures that maximum compaction rates are achieved. The active face is kept to a width of 30 m which
reduces the footprint requiring vector and litter control.
As the active face advances, all refuse is covered daily with aggregate on the horizontal and sloping
surfaces. Nightly cover of the active face is provided by a synthetic tarp. This method provides vector
control and conserves landfill airspace. The aggregate cover also provides an adequate running surface
(deck) to provide temporary vehicle access to the active face. More permanent access roads are
constructed when longer access is necessary. This method of filling and covering facilitates the compaction
of the refuse to the minimum specified unit weight. Further densification of the landfilled terrace with loaded
refuse vehicles produces actual compaction rates exceeding 950-1,000 kg/m3 on average.
9.2

Filling and Progressive Plan

Currently, Phase 2 filling plan consists of a 6-cell design, which incorporates progressive closures as cells
are filled. The design concept was developed as part of the Hartland Landfill Phase 2 Long Term Leachate
Management Plan written by Sperling Hanses and Associates in 2007 (Appendix C). While some minor
changes to the filling plan have occurred over time, cell design, progressive closure and quarry areas have
remained largely the same. All of the landfilling cells are designed and sealed by professional engineer
authorized to practice in BC under APEG BC.
In order to reduce the leachate generation foot print, interim closures are installed in landfilled areas that
will not be revisited in the short-term. Currently, 1 interim closure has been installed on the northwest face
of Phase 2. The interim closure consists of a tarp, and LFG infrastructure that was completed in stages
from 2009-2012. Landfilling is not projected to resume in the northern portion of the closure for between
10 and 15 years.
The most recent final closure was Phase 2, Cell 1 in 2011. The next final closure is scheduled for 2016
and will comprise of the most eastern and southern portions of Cell 2.
Innovations in engineered cover systems are investigated with each closure project, which can lead to the
application of new/different methods. The current final closure design is provided in the Long-Term
Leachate Management Plan (Sperling Hansen Associates, 2007). The progressive closure sequencing
and summary of the capacity of each cell and the closure area is provided in Table 3 (note that these
numbers are estimates and changes to the filling/closure may be required).
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The natural hydrogeology of the site comprises a groundwater flow divide at the south end of the landfill;
this divide causes most of the leachate generated within the landfill to migrate north where it is collected,
via combined gas and leachate collection infrastructure and conveyed to the leachate lagoons. As a result
of the natural groundwater flow divides, leachate in different areas of the landfill are managed differently as
follows:
10.1.1.1 Phase 1
•

Leachate generated in the unlined Phase 1 area north of the groundwater flow divide is directed to the
lower leachate lagoon or the Heal Basin. Leachate levels are maintained by the north purge wells to
prevent off-site migration to the north.

•

Leachate generated in Phase 1 south of the groundwater divide is controlled by the south purge well
system, which is then pumped to the lower leachate lagoon.

10.1.1.2 Phase 2
•

Leachate generated in Phase 2 is collected by combined leachate and gas collectors that discharge to
an underdrain system that discharges to the upper leachate lagoon.

•

Leachate generated in Phase 2 is directed to the Heal Basin/sump and drains, which discharges to the
lower leachate lagoon via a micro tunnel.

•

Leachate generated in the very south side of Phase 2 (i.e., the south side of the groundwater divide) is
collected by a toe drain and directed to the south leachate pump station.

Leachate collection infrastructure as of 2015 is depicted in Figure 9.
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10.1.1.3 North-End Leachate Control
To contain leachate on site and mitigate northward migration, several control measures were implemented
north of the lower leachate lagoon commencing in the late 1980s. The control measures work in conjunction
to ensure that the leachate level in the landfill and Heal Basin is kept at a lower elevation than the
surrounding groundwater levels which promotes an inward migration of leachate toward the landfill. The
captured leachate is then conveyed to the leachate lagoons. This method of controlling leachate migration
is referred to as a ‘hydraulic trap’. The hydraulic head difference is maintained at approximately 8-10 m or
more.
Control measures in this area include a containment berm and grout curtain north of the lower leachate
lagoon; installation of the Phase 1 cover system and upgradient leachate capture wells (north purge well
system) [i.e., purge wells P7 (1996) and P8 (2008)] north of Phase 1.
The purpose of the north purge well system is to intercept the deep groundwater flow system and direct
this flow back into the leachate lagoon. The pump level controls are set to operate the well according to
the set points specified in Table 6. CRD staff continue to operate and maintain the purge wells and have
real-time access to the SCADA system for current operating information. Historically, between 30,000 m3
and 36,000 m3 is removed annually by the north purge wells at purge rates of approximately 0.2 to 1.0 L/s.
Groundwater chemistry data collected since the mid-1990s has confirmed that the leachate collection
infrastructure has had a restorative effect on the regional groundwater north of the lower leachate lagoon.
Pressure transducers installed in the sump and 2 wells outside the basin report data to the CRD SCADA
system and are a means of monitoring the effectiveness of the hydraulic trap.
In addition to the north purge well system, leachate and groundwater from Phase 2 and the west side of
Phase 1 is collected within the Heal Basin hydraulic trap collection system and conveyed to the lower
leachate lagoon via a 230-m-long, 350-mm Series 80 HDPE pipe, which is referred to as the micro tunnel.
The micro tunnel was installed in 1993 and drilled through rock and lined with a HPDE pipe to a slope of
0.56% with the upstream invert of the pipe at 113 mASL. The area around the basin was lined with 37,000
m2 of a 500-mm-thickness drainage blanket of 75-mm clear rock covered by a 300-mm-thickness filter layer
to promote drainage toward the basin.
10.1.1.4 South-End Leachate Control
Leachate and groundwater migration at the south end of the landfill is constrained by a bedrock grout
curtain/clay berm and a leachate collection system (i.e., the south purge wells and leachate toe drain that
directs the flows to the south leachate pump station). The berm and collection system are constructed
along a natural watershed divide separating the Heal Creek and Killarney Lake watersheds. The collection
system initially consisted of a grout curtain injected into the bedrock and a clay berm intended to block
potential southward flow of leachate. The grout curtain was installed in 1984 and consists of 50-mm
boreholes backfilled with clay at 2 m intervals (on centre) along the south ridge of Phase 1.
The target drawdown level for the south purge wells is 140 mASL. At this elevation, the potentiometric
surface is maintained below the height of the berm and hydrogeological modelling predicts the area of
influence is large enough to capture any southward migrating leachate. Historically, between 25,000 m3
and 30,000 m3 of leachate is removed annually by the purge wells. Operating set points for the purge wells
are listed in Table 6.
In the 1990s, monitoring results identified southward leachate migration beyond the berm. As a result,
additional leachate capture mechanisms were installed in 1995 and again in 2001. In 1995, a toe drain and
a conveyance system were installed and in September 2001, several purge wells (P1 through P6) were
installed upgradient of the berm to restrict and capture the flow of leachate. Four of the purge wells (P1,
P2, P3, P4) have operated since 2001 to restrict leachate flow. The purge wells capture leachate which is
then conveyed to the lower leachate lagoon.
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In October 2010, due to a change in the hydraulic behaviour of P1, groundwater elevations rose to historical
peaks. This resulted in well yields at P1 exceeding the pumping capacity and a decrease in drawdown
levels. Drawdown levels were maintained in the other pumping wells during this timeframe. An additional
purge well (P10) was installed to increase pumping capacity in the vicinity of P1, but was unsuccessful at
improving target drawdown levels in P1. As a result an electric submersible pump was installed in 2015,
and target drawdown levels in P1 were achieved. Results of the groundwater monitoring program suggest
that the purge wells are successful at reducing the potential for southward movement.
10.1.2 Leachate Storage
10.1.2.1 Lower Lagoon
The lower lagoon receives leachate from both Phase 1 and Phase 2 landfill areas. It was formerly a natural
pond feature which was upgraded in 1988 with construction of a grout curtain and a compacted clay berm
(with under-seepage cutoff) at the north side of the lagoon. The crest elevation of the lagoon is 120 mASL,
and the maximum lagoon level is 119 mASL for a total capacity of 13,000 m 3 (see Figure 4).
During dry weather operations (approximately June-October) leachate is discharged directly from the lower
lagoon to the leachate pipeline. During wet weather operations, leachate is pumped to the upper lagoon
as additional storage is required, as well as additional head to increase flows in the leachate pipeline
The discharge pipe of the lower lagoon is set at elevation 113.0 mASL. The lagoon is equipped with an
overflow channel at 119.0 m ASL in the event that the maximum holding capacity is exceeded. The invert
of the lagoon inlet to the pump station is 111.53 m and the bottom of the lagoon is 110.42 m ASL.
A lift station, equipped with 2 submersible pumps (total flow rate 100 L/s), is located adjacent to the lagoon
and operates to keep the lagoon level below pre-determined set points by pumping to the upper lagoon.
Both are capable of pumping at a rate greater than the incoming leachate flow. The pumping cycles for the
lower lagoon are overridden by the levels in the upper lagoon (i.e., if the upper lagoon is full, the pumps
shut down).
Leachate levels, discharges, pumping elevations and alarms are monitored through the CRD SCADA
system as specified in Table 6.
10.1.2.2 Upper Lagoon
The upper lagoon was constructed in 1993 to increase storage capacity. During wet conditions, leachate
is directed to the upper lagoon from the lower lagoon.
The upper lagoon was engineered for purpose and constructed as follows: a basal 0.5-m thickness
compacted clay liner, overlain by a 40-mil HDPE liner, overlain by a geosynthetic drainage layer, overlain
by a geosynthetic clay liner, overlain by 150-500 mm of crushed rock (maximum 75-mm size). The bottom
of the lagoon sits at elevation 121.7 mASL with a maximum fill level of 129.48 mASL for a retention capacity
of just over 32,000 m 3. An overflow pipe is situated at 129.48 mASL whereby the upper lagoon will drain
back into the lower lagoon via 2 300- to 350-mm PVC pipes.
Leachate levels and discharges are monitored through the CRD SCADA. The discharge valve opens when
the level reaches 124.50 m and then closes at elevation 124.00 m.
10.1.3 Leachate Discharge and Off Site Conveyance
Leachate is discharged from site storage (i.e., the lower and upper leachate lagoons) into a dedicated
leachate pipeline which feeds into the Saanich sewer main. An agreement exists between the CRD and
the municipality of Saanich to authorize discharge of leachate to a Saanich sewer main downstream of the
Markham valve chamber. From there leachate flows are directed to the northwest sewer trunk, via a CRD
pump station, and finally discharged to the Macaulay Point outfall.
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Under normal operating conditions leachate is discharged off site up to a maximum rate of 33 L/s. During
extreme wet weather an in-line booster pump can be utilized to increase the flow of leachate off site to
40 L/s. In the winter, higher volumes of leachate production result in almost continuous discharge off site.
During the summer, leachate production decreases significantly and discharge occurs intermittently every
few days or weeks. All flows are recorded and monitored on the CRD’s SCADA system.
10.1.3.1 Leachate Discharge Permitting
Hartland Landfill holds a Waste Discharge Permit (No. SC97.001), issued through the CRD’s Regional
Source Control Program (RSCP), which sets criteria for parameters in leachate prior to discharge to sanitary
sewer. Some of the key parameters monitored are ammonia, chemical oxygen demand (COD),
biochemical oxygen demand (BOD), chloride, dissolved iron and sulphide (see Section 12.1 for monitoring
protocol and a full list of parameters). Leachate quality is subject to monthly testing and monitoring, and
any exceedences prompt investigation and corrective action, where possible.
During exceptionally wet winter conditions, sulphide concentrations have been shown to periodically
exceed RSCP waste discharge permit criteria for leachate discharge to the sanitary sewer. This typically
occurs when there are longer periods of storage in the lagoons and sustained flow in the leachate pipeline.
Under these conditions, the microbial environment in the leachate pipeline shifts to a reduced state. In the
reduced environment, facultative bacteria in the leachate use sulphate as an oxygen source in a process
that produces sulphide as a by-product. When this occurs, preferential sources of oxygen can be provided
to reduce the likelihood of sulphate reduction and sulphide generation. At Hartland, either a nitrate salt is
injected into the leachate pipeline or aeriation is implemented in the lagoon. When nitrate salt amendment
is implemented, the 8.6 km length of the leachate pipeline between the Hartland and Markham valve
chambers is used as a treatment zone. Aeration was implemented in the lower lagoon in August 2014 to
mitigate sulphide generation during periods when the nitrate amendment is not effective. Sulphide results
indicate that aeration is effective at reducing sulphide levels in leachate.
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10.2 Surface Water Controls
Hartland surface water infrastructure is designed to mitigate leachate production through diversion and to
ensure that surface water quality is not impacted by landfilling activities. One of the most successful
leachate management approaches is to prevent the production of leachate through surface water diversion.
At Hartland, natural topographic highs to the east and west confine surface water within the landfill property.
A map of surface water catchments is included as Figure 10. Surface water diversion is accomplished as
follows:
1. Precipitation that falls outside of the footprint of the landfill is diverted away from the landfilling area
through a series of ditches, culverts and/or weirs and directed off site. Suspended solids and flow
management structures are implemented at key points in the system.
2. Precipitation that falls on the landfill final cover system in both Phase 1 and Phase 2 is blocked from
contact with refuse and considered clean. This surface water is diverted away from the leachate
collection system through a series of ditches, culverts and/or weirs and diverted off site. Suspended
solids and flow management structures are implemented at key points in the system.
3. Precipitation that falls on the active area of the landfill percolates through the refuse and is captured
within the leachate containment system as described above.
Surface water quality is monitored both on and off site at a number of locations (see Section 12.0 for more
detail on monitoring programs).
10.2.1.1 North End Surface Water Controls
Northward surface flow is managed through 2 engineered freshwater retention ponds and a sedimentation
pond at the north end of the landfill prior to discharge off site. Staff also maintain a small, natural wetland
at the northeast side of the landfill that receives surface water flows from Phase 1 and the eastern
freshwater retention pond (constructed in the 1990s). This wetland acts as a treatment and retention
mechanism for water prior to discharge off site.
The sedimentation pond receives water from the freshwater retention pond (installed 2012), flows from the
roadside ditches on the north end; run-off from a tarped, temporary closure area; and water from a natural
groundwater seep (Toutle Valley breakout).
Surface water in the north end is directed either to the sedimentation pond (northwest of the landfill) or
through the wetland/weir (northeast of the landfill) prior to discharge.
10.2.1.2 South End Surface Water Controls
Southward surface water flow is directed through ditches, culverts and/or weirs prior to discharge to
Killarney Creek. A portion of the flow is directed to a natural wetland prior to discharge into the creek.
Surface water in the south end is managed in 1 of 3 ways:
1. Surface water from the southwest side of the landfill flows through a weir before discharging to a small
tributary to Killarney Creek.
2. Surface water from the south of the landfill, from public drop-off areas and the southern extent of
Phase 2, flows via a weir and culvert through a small wetland prior to discharging to Killarney Creek.
3. Surface water from the southeast of the landfill drain via small tributaries to Killarney Creek.
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10.3 Landfill Gas Generation and Management
Landfill gas (LFG) is produced when solid waste decomposes. Factors affecting LFG generation are time,
temperature, moisture content, organic content and waste compaction. In the early stages of
decomposition (first 200 days), LFG temperatures can reach 70°C. The long term temperatures at the
landfill have stabilized at about 43-46°C. Biological decay in this anaerobic environment primarily produces
methane (CH4) and carbon dioxide (CO2). At the landfill, the gas composition averages approximately 50%
methane, 35% carbon dioxide, less than 1% oxygen and a balance of nitrogen and trace compounds. Some
of the trace compounds include hydrogen sulphide (H2S), volatile organic compounds (VOC) and
chlorinated fluorocarbons.
When not controlled, LFG escapes to the atmosphere. Factors influencing fugitive emissions include
atmospheric pressure, groundwater elevation, the gas pressure built up in the refuse mass, and
permeability of cover systems. Systems to control and monitor LFG release have been implemented at the
landfill. The LFG controls are intended to minimize releases, protect worker/public health and safety,
control odour, prevent migration of gas off-property or into on-site buildings, reduce GHG emissions and
improve energy recovery.
In January 2009, the BC Landfill Gas Management Regulation came into effect dictating province-wide
criteria for landfill gas capture with the primary aim to reduce GHG emissions from landfills. The regulation
requires that landfills receiving greater than 10,000 tonnes of refuse per year, or have 100,000 tonnes of
refuse in place, must calculate (using a specific landfill gas generation model) the quantity of gas produced
for submission to the MOE. Calculated gas generation rates greater than 1,000 tonnes per year requires
development of a Landfill Gas Management Plan (LFGMP) that must be completed by a qualified
professional. The LFGMP is provided in Appendix H. Implementation must be completed within 4 years
and is directed by the Landfill Gas Management Facilities Design Guidelines (The Guidelines), a guidance
document, which specifies that gas collection system be designed to meet a 75% collection efficiency (CRA,
2010). According to the regulation, the LFGMP should be fully implemented by the end of 2016 (CRA,
2011). In 2015, the gas collection efficiency was approximately 65%.
Table 7 shows the estimated annual methane production for Hartland Landfill, as calculated in the MOE
landfill gas generation model and LFGMP, commencing in 1998 when the LFG collection system was
activated. The LFGMP predicted that gas generation would slowly increase and peak at landfill closure.
Recent changes in landfill operation (i.e., 2015 region-wide organics ban) are not reflected in the table and
are anticipated to result in reduced waste volumes and declining gas production (CRA, 2011).
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The gas extraction network has changed over time. Below is a summary of the development of the system:
•

From 1995-1998, in conjunction with the closure of Phase 1, vertical LFG extraction wells were installed
for odour control and to mitigate gas migration concerns.

•

During the construction of Phase 2, and closure of Phase 2 cell 1, horizontal wells and vertical wells
were installed between 1996 and 1999.

•

With the implementation of the LFGMP in 2012 horizontal gas wells are installed in every lift of refuse.

All vertical wells in Phase 1 consist of a 760-mm borehole with 2 extraction pipes in the deep sections (1
deep, 1 shallow) and 1 extraction pipe in the shallow areas. All vertical wells installed in Phase 1 are a
combination of deep and shallow wells, with the deep wells up to 30 m into the waste. They are constructed
with a 200-mm-diameter slotted section in the deepest zone, a 150-mm-diameter solid middle section and
a 100-mm-diameter solid section through to grade. The shallow wells range in depth from 10-16 m and are
constructed with a 150-mm-diameter slotted section, with the slots terminating between 4-6 m from the
surface and a 100-mm-diameter solid section through to grade. A vertical gas well schematic can be found
in the Long-Term Landfill Gas Management Plan (CRA, 2011).
Since 2012, all horizontal wells are installed in each lift of refuse. A 1-m-wide by 1.7-m-deep trench is
excavated into the garbage and a 500-mm bed of 75 mm x 19 mm clear aggregate is laid. The 150-mm
HDPE DR11, perforated, gas/leachate collector pipe is laid into the trench. Each pipe is connected
with 3-m-long, 200-mm-diameter solid HDPE DR11 pipe as slip joints to account for settlement. The piping
is then covered with 75 mm x 19 mm of clear aggregate. Medium-weight geotextile cloth is wrapped around
the clear aggregate to prevent fines from clogging with the clear pipe bedding material. The trench is then
filled to the top with refuse and capped with 50-mm minus aggregate. The gas collector pipe is perforated
to within 15 m of the edge of the landfill where it daylights. A horizontal gas well type section is provided in
Figure 12 and further detail can be found in the Long Term Landfill Gas Management Plan (CRA, 2011).
That section is solid pipe and the trench is backfilled with compacted clay in order to prevent air intrusion.
Historically, the laterals were placed every 45 m on centre and every 10-12 m vertically; however, with the
implementation of the LFGMP in 2012, the spacing of gas laterals is now 20 m on centre and every 4 m
vertically. The well head of the horizontal wells is the same configuration as for the vertical wells. The
2014 gas network and collection network is provided in Figure 11.
The Guidelines recommends a minimum of monthly monitoring/balancing of the gas well field. Monitoring
of the well field ensures the collection system is balanced which facilitates optimum performance of the
utilization facility. All gas well field monitoring is conducted according to established Standard Operating
Procedures.
Each gas well is monitored using a LANDTEC GEM-2000+ gas extraction monitor. The system is monitored
for temperature, pressure and flow (standard cubic feet per minute) of CH4, CO2, O2, and balance gas, and
is adjusted (balanced) optimize gas collection. The system is typically operated on a vacuum of about
29 inches of water.
The gas extraction network is equipped with condensate collection points to ensure moisture/leachate is
removed from LFG prior to utilization. There are currently 5 collection points:
1.
2.
3.
4.
5.

North end, Phase 1 – discharges to the lower lagoon
North end, Phase 2 – discharges to the upper lagoon
North end, boundary of Phases 1 and 2 – discharges to the lower lagoon
South end, Phase 1 – discharges to the south leachate collection system
West side, north of wheel wash facility – discharges to the underdrain cleanout pipe
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Figure 12

Typical Horizontal Gas Well Section
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10.3.2 Landfill Gas Utilization Facility
Since 2013, the CRD has owned and operated the LFG utilization facility that supplies electricity to the
BC Hydro grid; although historically it was owned and operated by a private company. At the LFG utilization
facility, gas is drawn into the facility by the blowers, and passed through the conditioning skid. An
automated valve maintains the required gas pressure for the generator while excess gas is fed back to the
candlestick flare. Gas is only directed to the ground flare during extended periods of generator downtime
due to maintenance or BC Hydro issues.
Figure 9 shows the basic configuration of the gas plant. The collected LFG is measured by flow meters
shown in the figure and recorded via the CRD SCADA system. Data is compiled to determine collection
and utilization rates. It is also compared to the generation model to assess system efficacy respecting
predicted collection efficiency.
Currently, LFG flow rates to the utilization facility average 1,000 scfm, with approximately 50-52% used to
produce power. The excess is redirected through the candlestick flare for destruction. Upgrades are being
considered for installation of a second generator, or replacement of the candlestick flare with a ground flare
with increased LFG destruction capabilities.
The LFG utilization facility has 6 major components (see Figure 13 for schematic):
1. Conditioning Skid: Receives the LFG from the CRD collection/blower system. The conditioning skid
cools the gas and reduces moisture, which drains into the condensate collection system.
2. Refrigeration Plant: Provides coolant to the conditioning skid by circulating it as required to maintain
the LFG at 2°C.
3. Engine: 20-cylinder, 2,200-hp Caterpillar. The engine runs a direct drive 1,200-rpm, 1.6-MW
generator. The engine is innovative as it is 1 of the first of its kind used in a small power production
application and burning a low-grade fuel. Electricity produced is fed into the BC Hydro grid.
4. Transformer: The unit converts 600 V to 25 kV.
5. Switch Gear: Monitors stability of the line input to the BC Hydro grid.
6. Master Control Building: Houses the controls that interconnect the utilization facility with the collection
system. It also provides system operation controls such as continuous quality, flow rate and pressure
monitoring. The CRD has upgraded its system controls to communicate with the utilization facility.
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10.3.2.1 Emissions
In 2003, the emissions from the ground flare and the gas generators were modelled to determine the
maximum air pollutant concentrations that would be experienced during a year on both the existing landfill
and the projected future landfill. Off-site concentrations were also determined for the generators to ensure
compliance with provincial ambient air quality criteria.
The results of the modelling analysis show that ambient concentrations of nitrogen oxides from the existing
ground flare are not a concern at the present operating conditions, for both the existing and future landfill
topography. Emissions of other pollutants, such as carbon monoxide (CO), sulphur dioxide (SO2) and
particulate matter, are also within WorkSafeBC exposure limits.
Initial modelling for the generators indicated a potential concern for exposure on site due to building
downwash effects. As a result a 7-m exhaust stack height was installed, as per model recommendations.
Further analysis indicated that ambient air quality objectives would not be exceeded at any locations beyond
the property fence line.
10.4 Quarry and Aggregate Production/Storage
At Hartland, aggregate is removed from the on-site quarry to create airspace for refuse. This aggregate is
used as cover material as well as for road building, miscellaneous construction, and leachate control. The
quarry is located on the west side of the Phase 2 landfill and into the slopes of Mount Work. Quarry
production varies annually depending on the site needs, but a minimum of 40,000 m3 stockpiled and graded
aggregate is required annually for landfill cover purposes. The total in-situ rock to be removed for
operational needs is approximately 1.1 million cubic metres. Available in-situ rock volumes are more than
sufficient for landfill cover and construction needs for the current landfill lifespan.
Quarrying involves drilling and blasting in-situ rock and then hauling the shot rock to a portable crusher for
reduction, screening and finally stockpiling. See quarry plan in Phase 2 Long Term Leachate Management
Plan (Appendix C) (Sperling Hansen Associates, 2007).
Aggregate is stockpiled strategically to minimize movement of materials. Additional aggregate storage will
be required so that there is enough stockpiled to meet future aggregate needs after the existing quarry area
is closed. A summary of quarry activities is included below:
•

From 2000 to 2004, aggregate production was accelerated to ensure aggregate was removed prior to
landfilling an area in Cell 2. An estimated total of 157,000 m3 of aggregate was produced and stored
on site. It is slowly being utilized for cover, road building and other operational purposes. As a result
of excess rock production, quarrying operations were halted until 2013 when additional quarrying was
required for Cell 3 planning.

•

2005 to 2006, aggregate production came from the construction of the High Level Road.

•

2013-2015, aggregate production came from the completion of the ‘Cliff Quarry’ in preparation for Cell 3
landfilling.

The localized bedrock contains naturally elevated sulphur compounds that can increase sulphate
concentrations in surface water and/or groundwater when exposed. Historically, surface water quality was
somewhat degraded in the vicinity of aggregate storage areas. To eliminate surface water impacts,
stockpiles located outside of the leachate containment boundary were covered in 2011. Surface water
quality has and is continuing to improve as a result.
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11.0 CLOSURE AND POST CLOSURE PLAN
The current lifespan for Hartland Landfill is more than 30 years away and closure is scheduled for 2048.
Additionally, CRD staff have initiated a capacity study to confirm lifespan and prepare concepts to extend
the landfill lifespan to 2100. A comprehensive closure/end use plan will be developed at least 2 years prior
to closure and will include provisions for how the site will be operated and maintained post closure to ensure
compliance with all performance criteria and regulations. At present, there is no anticipated alternative
future use of the landfill site once closed.
The interim and progressive closure filling plan is provided in Section 9.2 and as Appendix C – Phase 2
Long Term Leachate Management Plan. Installations do not take place in these areas. Asbestos disposal
areas are progressively closed as specified in Section 9.3 and are thoroughly mapped and documented to
ensure future access or infrastructure
The SWMP requires full cost accounting be used in developing costs of operating a landfill including closure
and post-closure maintenance. The Hartland tipping fee covers all costs associated with the purchase,
development and operation of the landfill. It does not include costs associated with closure of the Phase 2
areas or post-closure maintenance. At present, the CRD contributes to a reserve fund for closure and postclosure savings. It is estimated that the cost to close Phase 2 will be similar to that of Phase 1,
i.e., 6.7 million (1995), and a further $250,000 per year (1995) for 25 years to provide post-closure
maintenance. Annual contribution to the reserve fund was approximately $420,000 in 2015 and the total
value reserved to date for this purpose is approximately $8 million.
11.1 Site Rehabilitation and Replanting
Site rehabilitation planning will continue with each final closure. Rehabilitation includes progressive
closures, surface water infiltration reduction and replanting to improve aesthetics. Groundwater, surface
water and leachate management are on-going in both operational and closed portions of the landfill.
Rehabilitation and replanting programs are funded through the annual operating budget. The Phase 1 area,
which is closed, is still an integral part of the overall operation with LFG extraction and monitoring carried
out on a regular basis.
Sections of Phase 1 have been replanted with native vegetation to mimic the surrounding, natural
environment. Species planted include Douglas Fire, Big Leaf Maple, Alder, Salal and Indian Plum. Planting
now covers almost the entire Phase 1 area (approximately 10 hectares). Planting began in 2004 and almost
the entire Phase 1 area (approximately 10 hectares) of the landfill has be rehabilitated. Over 1.4 m of
topsoil has been placed over the final cover material to allow for root growth.
Supporting documentation and reports already submitted to MOE. All reports can be provided again upon
request and are available on the CRD website.
•

Hartland Landfill Groundwater, Surface Water and Leachate Monitoring Reports (AECOM) – submitted
annually as per Operational Certificate requirements

•

Hartland Landfill Operations Reports (CRD) – submitted annually as per Operational Certificate
requirements.

•

Hartland Landfill – Landfill Gas Monitoring Annual Reports (CRD) – submitted annually as per
requirements under the Landfill Gas Management Regulation
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12.0 ENVIRONMENTAL MONITORING
A groundwater, surface water and leachate monitoring program was initiated at the landfill in 1983. Annual
reports summarizing program results have been prepared since 1988. Please refer to Figures 14, 15 and
16 for the location of all monitoring sites. The purpose of the monitoring program is to:
•

Satisfy the terms and conditions of the CRD’s Solid Waste Management Plan (November 1995).

•

Satisfy the requirements set out within the Hartland Landfill’s Operational Certificate and the BC Landfill
Criteria.

•

Assess the effects of landfill operations on surface and groundwater quality and compliance with water
quality criteria including the Contaminated Sites Regulation.

•

Report on flow volumes and quality of leachate discharged in accordance with the RSCP waste
discharge permit for discharge to the northwest trunk sanitary sewer.

•

Assess leachate quality and evaluate effectiveness of leachate treatment, controls and containment
techniques.

•

Provide recommendations to improve environmental management and monitoring.

An annual monitoring report summarizing and interpreting the data is prepared as part of the Operational
Certificate requirements and submitted to the BC MOE. Standard Operating Procedures exist for all
monitoring programs and will be provided upon request should further detail on monitoring programs be
required.
Consultant reviews of the Hartland Environmental Monitoring Program confirm that the monitoring network
is more than comprehensive enough to assess any potential impact as a result of the landfill and associated
activities. The Hartland monitoring program is routinely evaluated for efficacy and the program is modified
to ensure appropriate data is available to document site conditions.
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12.4 Landfill Gas
Landfill gas generation and management is presented in Section 10.0. The CRD monitors the LFG
production and composition, and the air quality in and around the landfill to evaluate the LFG controls
performance. Requirements for monitoring are also specified in the CRD’s Long-Term Landfill Gas
Management Plan, WorkSafeBC regulations, BC MOE Air Quality Objectives, and/or BC Landfill Criteria
(BC MOE, 1993) (BC MOE, 2016).
The LFG monitoring system consists of ambient air monitoring, well field monitoring, gas migration
monitoring, and LFG characterization and utilization emissions monitoring.
12.4.1 Ambient Air Monitoring
An ambient air monitoring program has been underway since 1987. The purpose of the program is to
confirm the atmosphere on the site maintains an acceptable air quality and to support control of nuisance
odour. An ambient air monitoring study done in 1992, by B.C. Research, concluded that gaseous emissions
from the site met WorkSafeBC permissible concentration levels, although the levels were above the odour
threshold and could be considered a nuisance. Further ambient air monitoring in 1998 and 1999 confirmed
that emissions from the site were not a health hazard and met WorkSafeBC permissible concentration
levels. In fact at the time, significant improvement in Phase 1 was noted as a result of the final cover
installation and the operation of the LFG collection and flaring system. .
The ambient air monitoring program currently tests for total hydrocarbons as methane and reduced sulphur
gases (as hydrogen sulphide) and consists of a walk-over of the Phase 1 and Phase 2 areas and taking air
quality readings with electronic monitoring equipment. Monitoring stations are located by GPS and are on
a 50 m x 50 m grid. The Phase 1 closed area is monitored annually and the Phase 2 area twice annually.
If readings exceed pre-set parameters then the monitoring grid is tightened to determine the source of the
emissions. Areas exceeding 12,500 ppm total hydrocarbons are posted and access restricted. Further
detail is provided in the Hartland SOP.
12.4.2 Gas Migration Monitoring Network
The gas migration monitoring network consists of 5 monitoring probes installed (drilled into bedrock) along
the eastern property line and 12 foundation (trench) probes installed adjacent to on-site buildings.
Monitoring is conducted quarterly for 3 main constituents: methane, carbon dioxide and oxygen in
accordance with the requirements set out in the BC Landfill Criteria and the BC Landfill Gas Facilities
Design Guidelines (where applicable). In addition to the methane and related concentrations, pressure and
water level readings are recorded to confirm effectiveness of the probes.
Installation and monitoring of the eastern perimeter probes began in 1996 after concern arose over the
potential migration of methane to adjacent residential properties as a result of Phase 1 landfilling activities.
Though landfilling in this area ceased in 1997, gas production from decomposition of waste and capping of
the Phase 1 landfilled area created the potential for off-site gas migration. Gas intrusion was also
documented within the previous contractor’s workshop which was located on top of refuse in Phase 2.
Probes (10A, 10B, 10C, 10D) at this location measured methane concentrations above allowable limits. As
a result, the building was demolished in 2012. No detectable methane concentrations are measured in
existing, on-site buildings. It is also noted that the main Hartland administration building construction
included a gas barrier/venting layer was installed beneath the slab foundation to mitigate LFG related risks.
The perimeter probes are 150-mm-diameter borings with 2- to 19-mm PVC piezometers—1 in a shallow
zone at 5-6 m and 1 in a deep zone at 10 m. Each has a screen depth of 3 m. The trench probes are
typically 19-mm-diameter PVC perforated conduits installed horizontally approximately 500 mm below
grade. The conduit is located in a washed gravel collection trench and under a PVC barrier. Both types of
probes are equipped with sampling ports at grade.

Hartland Landfill Design, Operations and Closure Plan – Update

Page 63

12.4.3 LFG Utilization Facility Monitoring/LFG Characterization Monitoring
The LFG facility has been operating in various forms since January 1998. Daily monitoring is conducted
for LFG system pressure (vacuum), temperature, mechanical run times, visual maintenance as well as
monitoring for system flow (scfm), CH4, CO2, O2, and balance gas and is adjusted to suit pre-set
parameters.
A comprehensive LFG monitoring program is carried out at the landfill by staff from the CRD Environmental
Protection division. The purpose is to supplement the operational monitoring, evaluate system performance
and evaluate the potential impact on air quality and worker health and safety. The program consists of LFG
characterization and generator emissions and performance testing.
Emissions from the gas plant generator are evaluated and compared to BC MOE and WorkSafeBC air
quality criteria on a regular basis.
Many trace gases in LFG are volatile organic compounds (VOC). Some VOC are known carcinogens and
GHG. In order to evaluate the risk of exposure to VOC by landfill staff, gas characterization sampling is
conducted every other year. Samples of untreated LFG are collected at the intake to the gas plant.
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APPENDED DOCUMENTS/REPORTS
•

Appendix A – Hartland Landfill Operational Certificate 12659, amended January 27, 2010

•

Appendix B – Hartland Landfill Tipping Fee and Regulation Bylaw No. 6, 2013

•

Appendix C – Hartland Landfill Phase 2 Long Term Leachate Management Plan (Sperling Hanson
and Associates) – Filling plan and leachate management strategy for Phase 2

•

Appendix D – Leachate Spill Response Plan

•

Appendix E – Hartland Policies and Procedures (draft – edits and amendments ongoing)

•

Appendix F – Hartland Landfill – Updated Seismic Stability Assessments
•

2014

•

2015

•

Appendix G – Hartland Landfill Leachate Options and Long-Term Management Strategy, 2010,
(Golder Associates) – Assessed leachate storage capabilities

•

Appendix H – Long Term Landfill Gas Management Plan (Conestoga Rovers and Associates) –
Landfill Gas Management Plan Required and Submitted Under the BC Landfill Gas Management
Regulation

•

Appendix I – Capital Regional District Solid Waste Stream Compositions Study 2009-2010
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