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4.  Project Description and Scope of Project

The Project site is located adjacent to the existing Cache Creek Landfill and involves
proposed extension of the existing landfill footprint. The Project provides the opportunity
to extend the lifespan of the existing facility, making use of existing infrastructure and an
established operational approach. The Project, which has the support of both the Bonaparte
and Ashcroft Indian Bands, will continue to contribute towards economic stability within
the regional setting, in particular the Cache Creek and Ashcroft area. It is noted that without
the Project, economic stability within this area will be impacted by the closure of the facility
once it reaches the end of its existing lifespan in 2010.

This chapter provides an overview of how the Project was selected, and describes the
Project facilities and associated activities during all relevant stages of project development
(that is, construction, operations, and closure/reclamation).

4.1 Project Background and Rationale

The Cache Creek Landfill is operated under the terms set forth in Operational
Certificate MR-7577 issued by the BC MoE. Permittees include both Wastech and the
Village of Cache Creek. The facility began operations in 1989, and has since played a
key role in Metro Vancouver’s solid waste management system. The site accepts
approximately 500,000 tonnes of municipal solid waste per year, of which
approximately 400,000 tonnes originates from Metro Vancouver Regional District.

The current landfill was developed in four stages. The facility is currently operating
within Stage 4 and is scheduled to reach capacity in 2010. Assessing, in detail, the feasibility
of extending the landfill footprint west of the current facility first began in 2006.

The main objective associated with this Project is to provide interim disposal capacity for
Metro Vancouver’s solid waste system. During this interim period, Metro Vancouver will
have the time required to plan and implement the strategies identified in its recent
publication Strategy for Updating the Solid Waste Management Plan (March, 2008). In this plan,
Metro Vancouver identified several initiatives to increase waste diversion to 70 percent, as
well as a plan to develop WTEFs to treat the residual waste stream.

The rationale for this Project is that the existing Cache Creek Landfill has been successfully
providing waste disposal capacity for Metro Vancouver for almost 20 years, and can
continue to provide this service by extending the footprint of the landfill. The site has
favourable subsurface conditions and a climatic regime that is conducive to landfill
operations. In addition, the facility can continue to rely on existing infrastructure and
equipment as well as a skilled work force. Back hauling wood chips with the same truck
fleet that hauls the waste from the Lower Mainland results in a waste transport system that
is essentially carbon neutral. All of these reasons support this Project as a viable and
practical strategy for meeting the objective of providing interim disposal capacity in an
environmentally sound manner.
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4.2 Project Location

The proposed Project is located immediately west of the existing Cache Creek Landfill,
which in turn is located approximately 1 km south of the Cache Creek village centre
(see Figure 1-1). The site is bordered by Crown land to the west and north, the

Cache Creek Airport and a firing range to the south, and the existing landfill footprint
and the Trans-Canada Highway to the east. The site is situated within the Village

of Cache Creek boundaries.

Based on the background reviews and field assessments performed in support of this
application, the site is not located within any environmentally sensitive areas. However,
an Archaeological Impact Assessment, recently conducted in the Project area, suggests
past cultural use and is an important area for local First Nations. (See Section 6.3.1,
Overview of Traditional/Contemporary Uses, and Section 6.3.2, Archaeological Resources, for
additional information.)

4.3 Project Facilities

This section of the application provides an introductory description of the various Project
facilities. Proposed facilities (as opposed to existing) will be described in greater detail in
Section 4.4. The Project on site and existing facilities include:

e Landfill extension area (proposed on site)

e Surface water drainage ditches (proposed on site)

e Leachate recirculation system (proposed on site)

e Landfill gas collection system (proposed new plus tie-in to existing)
e Energy utilization facility (proposed tie-in to planned facility for existing landfill)
e Scales (existing)

¢ Administration building (existing)

e Maintenance shop/service area (existing)

¢ Equipment wash bays (existing)

e Parking areas for staff and transfer trailers (existing)

e Perimeter fencing (proposed on site)

¢ Highway interchange and municipal road (existing)

The project will also require re-alignment of the Forestry Service Road which is an off-
site road.

The location of existing facilities is presented in Figure 4-1.

43.1 Landfill Extension Area

The landfill extension area will comprise a 42 ha footprint located west of the existing
landfill. The proposed waste footprint will comprise 34.5 ha, whereas the remainder of the
42 ha area will include the containment berm and other areas affected by earthmoving
activities. The area will be prepared in phases by undertaking earthwork activities and
constructing a base liner and leachate collection system.

4-2 377517A102_ES052009005VBC
COPYRIGHT 2009 BY CH2M HILL CANADA LIMITED « ALL RIGHTS RESERVED « COMPANY CONFIDENTIAL






PROJECT DESCRIPTION AND SCOPE OF PROJECT

4.3.2 Surface Water Drainage Ditches

A perimeter berm will surround the extension. Drainage ditches will be constructed on the
outside edge of the berm to keep surface water off the landfill. The water collected in these
ditches will be conveyed around the perimeter and discharged to the natural drainage
channels on either side of the site.

4.3.3 Leachate Recirculation System

Collected leachate will be re-circulated into the landfill. Given the existing Landfill and the
Extension are located in a dry climate, and generate small volumes of leachate, this is an
effective way to manage leachate.

4.3.4 Landfill Gas Collection System

Landfill gas will be collected during the active and post closure phase of operations. The gas
will be collected using a network of perforated pipes placed in gravel packed trenches
within the waste augmented with vertical wells installed in the closed and capped portions
of the landfill. The pipes will be connected to a header pipe and conveyed to a blower
station adjacent to the landfill. Landfill gas will be used for a beneficial purpose gas and tie
into the existing landfill’s proposed utilization scheme (i.e., LNG production). A flare will be
used to burn off any landfill gas that is not being utilized in order to minimize impacts on
air quality, odour, and GHG emissions.

435 Energy Utilization Facility

The Proponents are currently exploring possible energy utilization projects that could be
developed in conjunction with the proposed landfill extension. A decision has not yet been
made regarding what energy utilization project will be pursued.

4.3.6 Scales

An existing truck scale is located at the re-load facility adjacent to the landfill administration
and maintenance compound. The scale is used to weigh incoming waste and outgoing wood
chip loads. The scale consists of a single scale deck capable of accommodating a B-train.

4.3.7 Administration Building

The existing facility has an administration office located on the east side of the Trans-
Canada Highway, immediately adjacent to the landfill. This building provides office space,
meeting rooms, first aid facilities, an eating area, and washroom facilities for landfill staff.

4.3.8 Maintenance Shop/Service Area

The maintenance shop/service area consists of five bays for servicing landfill equipment.
The maintenance compound is augmented by a welding shop.
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439 Equipment Wash Bays

Two equipment wash bays are currently located in the service compound. The first is
attached to the maintenance shop whereas the second is associated with the welding shop.
These bays are used to wash vehicles and equipment associated with landfill operations.

4.3.10  Parking Areas

Two parking areas are located at the facility. The first is a parking compound for staff,
located adjacent to the administration building. The second area is used to park trailers and
it is located between the staff parking compound and the highway.

43.11  Perimeter Fencing

Currently, the entrance to the existing landfill is not secured with gates or perimeter fencing.
As the site is in operation 24-hours a day, the need for perimeter security is not warranted.
However, if that changes then perimeter fencing will be re-evaluated. Critical areas, such as
the landfill gas flare and leachate sumps, are secured to prevent unauthorized entry.

4.3.12  Forestry Service Road

The existing Forestry Services Road is shown in Figure 4-1 and is located in the southern
portion of the proposed Extension. In the early stages, landfill operations will commence in
the North-East corner and will not require the immediate re-location of the service road. As
landfill operations continue a proposed interim re-alignment is shown in Figure 4-1. The
final re-alignment will occur in about 10 years. The likely route is above and to the West of
the gun club.

The design of any interim or final re-alignments will require review and approval by the
Ministry of Forests and Range.

4.4 Project Design Basis

This section sets out the basis of the historical landfill design as well as the basis for the
design of the Extension. The following environmental protection features are inherent to
both the existing landfill and the Extension:

e Adhering to the BC Landfill Criteria for Municipal Solid Waste (BC MOE, 1993)

e Dry location, the area receives about 236 mm/year of precipitation, and thus minimal
leachate generation.

e Liner and landfill collection systems in the existing landfill has a high-density
polyethylene (HPPE) geomembrane in the sumps and a soil liner on the slopes; the
Extension will have a double composite liner with leak detection

e Landfill gas management system will consist of horizontal wells to collect, flare, or
utilize gas; additional vertical wells will be installed in closed sections of the landfill to
augment the horizontal collection system.
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¢ Groundwater monitoring wells - a network of 20 have been installed around the
existing landfill, the downgradient wells will be used in conjunction with 10 upgradient
wells drilled as part of this environmental assessment.

44.1 Overview of Landfill Design
During the early stages of the Project, CH2M HILL reviewed the following documents:

e Stage 4 Cache Creek Sanitary Landfill - Volume I - Design Features and Closure
(Golder Associates - June 1995)

e Stage 4 Cache Creek Sanitary Landfill - Volume II - Technical Analyses
(Golder Associates - September 1995)

e Review of 1996 Groundwater and Gas Monitoring Results (Golder Associates -
February 1997)

The Cache Creek Landfill is operated under the terms set forth in Operational Certificate
MR-7577 issued by the BC MoE. Permittees include both Wastech and the Village of

Cache Creek. The site began operations in 1989, and has since been developed in four stages.
Stage 4 was initiated in 2001, and under its original design, was expected to reach capacity
in 2008. A change to the design plan in 2003 extended the capacity to 2009. And as a result of
settlement and compaction, the design capacity was revised to 2010. With the addition of
the Annex, landfill capacity is expected to be extended until late 2011.

Current site contours are presented in Figure 4-2. The landfill is situated on the west side of
the Trans-Canada Highway on a parcel of Crown land. Soil used for operational cover is
obtained from a borrow pit northwest of the landfill. At the time of closure, Stages 1
through 4 will have received approximately 9 million tonnes of waste.
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44.1.1 Geological and Hydrogeological Conditions

Field investigations undertaken at the existing Cache Creek Landfill include drilling
programs, test pit excavations, and geophysics (seismic) surveys. The details are provided in
Appendix C.

The landfill is situated in a valley on the west side of the Bonaparte River. The valley walls
consist of bedrock overlain by soil deposits of glacial origin. The bedrock surface is reported
to be weathered in several areas. In very general terms, the overlying soil on the slopes
appears to be a dense to very dense till that consists of varying proportions of silt, sand,
gravel, and cobbles. At the base of the valley, soils have been characterized as a thick
alluvial mudflow deposit (Golder, September 1995).

During previous site investigations by Golder, two drill sites (one borehole and one
monitoring well) along with test pit excavations and seismic survey lines were established
in the proposed landfill extension area. Borehole 304 (see Figure 4-2), located at the south
end of the proposed extension, was advanced through 14 m of overburden that consists of
silty sand and gravel at surface and transitions, to dense sandy silt with gravel at depth.
Bedrock was encountered at a depth of 14.6 m, placing the bedrock surface at an

elevation of 661 m (geodetic) in this area. Approximately 200 m to the northeast, Monitoring
well (MW) 305 was advanced through 33.5 m of overburden before hitting bedrock at an
elevation of 612 m (geodetic). The water level in the well screened in the bedrock formation
at MW 305 indicates a groundwater head that ranges between 620 m to 625 m in elevation.
A single measurement (April 1995 - recorded on borehole log) taken from the well screen
installed in the overlying soil indicates a water level of approximately 613 m in elevation,
which suggests that there is a significant upward gradient in this area.

Recent field investigations (July and September, 2008 and February 2009) involved the
installation of ten monitoring wells and nine boreholes within the proposed Project area.
This expanded drilling program has further delineated the depth to bedrock and confirmed
the presence of an upward groundwater flow gradient.

Water level monitoring data has been collected at the site since 1988. Groundwater flow
patterns suggest that the landfill is located in a groundwater discharge zone. Groundwater
typically flows eastward towards the base of the valley, where it changes to a southeast
direction following the base of the valley. Groundwater flowing through the bedrock
discharges into the weathered bedrock and/or soil horizons, where it continues to flow
along the bedrock interface. Groundwater flow velocity beneath the existing landfill has
been estimated to range between 0.05 to 19 m/day, depending on the porosity of the
subsurface material. This value drops to approximately 58 m/year once groundwater begins
to flow southward at the base of the valley (Golder, September 1995). The rate of
groundwater movement beneath proposed extension is estimated to be in the range

of 0.004 m/d (1 m/yr) to 0.068 m/d (25 m/yr) within the overburden, and 0.014 m/day

(b m/year) to 0.145 m/day (53 m/year) within the upper bedrock horizon.

The Proponents plan on placing upgradient and downgradient monitoring wells during the
operational certificate development period, to include four new wells for the purpose of
seeking more detailed field data in support of a more detailed engineering design. The
locations of the wells will be determined in consultation with the MoE.
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44.1.2 Design Features of Existing Landfill

The existing landfill has been developed with an engineered soil liner and leachate
collection system. Each stage of the landfill has been initiated by grading the ground
surface to achieve the desired base slopes. To control groundwater pressure beneath the
landfill, drains have been installed beneath the lining system. The lining system consists of
a 1-m thick soil barrier layer that is sloped down the valley wall towards a leachate
collection drain that runs parallel to the slope. Leachate drains are lined with a high-density
polyethylene (HDPE) membrane. Leachate that collects in the drain is conveyed to a sump
where the liquid level is monitored and leachate is extracted as required.

Additional design features of the existing landfill include diversion ditches to convey
surface water around the landfill footprint and an active landfill gas collection system.

44.1.3 Geological and Hydrogeological Design Constraints

The design of the proposed landfill extension will fall under the classification of

engineered landfill (as defined under the BC Landfill Criteria for Municipal Solid Waste -
BC MOoE, 1993) and will consist of a robust lining and leachate collection system. Siting
considerations for an engineered landfill, as listed in the Landfill Criteria, do not provide
any requirements for soil characteristics or water table depth below the landfill. Therefore,
at this stage there are no regulatory constraints associated with geological or
hydrogeological site conditions that would prevent extending the landfill over the proposed
footprint.

From a design perspective, there are several requirements under the Landfill Criteria that an
engineered landfill must fulfill. These include (selectively quoted from the criteria):

e Minimum liner specification for leachate containment systems is a 1-m thick, compacted
soil liner with a hydraulic conductivity of 1 x 107 cm/s or less

e Minimum bottom slopes of the liner are to be 2 percent on controlling slopes and
0.5 percent on the remaining slopes

e Natural, in-situ, low permeability soils, geomembranes, or composite liners (consisting
of a geomembrane and a soil layer), which provide the same level of leachate
containment, are acceptable equivalents

¢ Minimum specifications for leachate collection systems are a 0.3-m thick sand drainage
layer with a hydraulic conductivity of 1 x 102 cm/s or greater; synthetic drainage nets,
which provide an equivalent hydraulic conductivity, are an acceptable alternative

e The drainage layer design must include appropriate grades and collection piping so that
the leachate hydraulic head on the liner does not exceed 0.3 m at any time

All of the above requirements will be met for the Extension and the double composite liner
with leak detection will exceed the Landfill Criteria.

4.4.2 Site Preparation

The proposed landfill extension will be sited west of the existing landfill footprint.
Earthwork consisting of soil excavation and rock removal (where required) will be
designed to provide sufficient cover soil for berm construction, operational needs,
preparing the ground surface for liner construction, and for containment and
management of leachate. The proposed excavation contours are presented in plan in
Figure 4-3 and in cross section in Figure 4-5.
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The most significant containment berm will be placed at the northeast corner of the
proposed extension. This berm will incorporate an 8-m wide path along the crest and a
similar ramp down the north face to allow for cattle movement. This access corridor will be
fenced off to prevent cattle from wandering off the path and onto either the proposed or
former landfill footprints.

The lowest point of the landfill will be established by excavation to an elevation of 630 m
and will be graded upward to the south at a 2 percent slope. The south and west slopes
will extend upward at a 3H:1V grade, with benches established at the 660 m, 690 m, 720 m
and 725 m elevation contours. The west slope will continue upward from the 725 m bench
until it intersects with the existing ground surface at a peak elevation of 790 m. Compacted
fill material will be required at the base of the slope near the northwest corner of the
excavation footprint. Placement of this fill reduces the amount of cut required at the top of
the slope, and ultimately reduces the landfill footprint required to achieve the desired
capacity.

The benches along the west slope will serve as leachate collection catchments. Each bench
will have an inward cross slope of 5 percent to contain leachate and enhance the stability
of the waste mass along the base of the lining system. The benches will also be sloped at
a 2 percent grade to convey leachate to an extraction sump.

443 Waste Placement

The proposed final landfill surface is presented in plan in Figure 4-4 and in cross-section in
Figure 4-5. Containment berms will be required along the north, east, and south edges of the
landfill footprint. Waste will be placed against these berms and extend upward at an overall
slope of 3H:1V. Although not presented on the conceptual contours, three 10-m wide
benches will be established at 20 m vertical spacings to provide surface water control and
vehicle access. The horizontal spacing between benches will be 50 m, resulting in a ground
slope of 2.5H:1V between bench roads.

To stage construction activities over time, it is proposed that the landfill be developed in
four phases. The initial phase will involve excavation and establishment of the first bench
(elevation 660 m), constructing the north and east containment berms, and constructing the
liner and leachate collection system up to the first bench. Waste will then be placed up to an
elevation of 675 m.

When necessary, Phase 2 would be initiated by extending the lining system up to

the 690 m bench and constructing the leachate collection system along the 660-m bench.
Waste would then continue to be placed up to an elevation of 705 m, taking care not to
encroach upon the 690-m bench.

Phase 3 would involve extending the lining system up to the 720 m bench and constructing
the leachate collection system along the 690-m bench. Waste would then be placed up to
an elevation of 755 m.

The final stage of landfill development (Phase 4) will entail extending the liner and
leachate collection system across the remaining footprint. The waste will be placed up to
an elevation of 780 m to top of slope, followed by a 5 percent grade across the crest,
resulting in a peak elevation of 782 m.
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A volume summary for the proposed landfill development plan is presented in Table 4-1.
A portion of excavated material will be used to construct the perimeter containment berm.
The remaining material will be used for road construction, construction aggregate or
operational cover, and will either be stockpiled or hauled directly to the active face under
a staged excavation plan.

TABLE 4-1
Volume Summary

Component Value
Excavation (m°) 6,965,000
Fill (m®) 743,000
Berm Construction (m® 450,000
Drainage Aggregate (m” 207,000
Operational Cover (m? 3,000,000
Final Cover (m” 345,000
Net Balance (m® 2,220,000
Landfill Airspace (m°) 15,000,000
Waste Capacity — Conventional Operations (tonnes)l 12,600,000

1) Based on an initial in-situ waste density (including cover) of 0.8 tonnes/m® and 5 percent settlement
assuming conventional operations

Based on an annual waste acceptance rate of 500,000 tonnes per year, the proposed Project
will provide approximately 25 years of disposal capacity.

4431 Surface Water Drainage Ditch

Surface water that flows down the natural slope towards the landfill will be diverted
through a perimeter ditch and berm system. Existing gullies and channels that intersect the
edge of the landfill will have to be filled during site preparation activities, so that a
downward flow path can be established along the ditch alignment. The soil excavated
during ditch construction will be placed on the downhill side of the ditch to construct a
berm that will be placed over the edge of the lining system. Scour protection will be placed
in the ditch to minimize erosion. The return period for the diversion ditches will need to be
assessed during the final design phase for the Project in consultation with MoE staff.
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4.4.4 Leachate Recirculation System

4441 Leachate Generation — HELP Modelling

The United States Environmental Protection Agency (USEPA) Hydrological Evaluation of
Landfill Performance model (HELP - version 3.07) was used to determine the leachate
generation potential associated with the proposed landfill extension. HELP modelling
techniques and data consistent with recent studies completed by Golder Associates
(Technical Assessment - Annex to Cache Creek Landfill, December 2007) were used in this
assessment. The two scenarios evaluated include:

e Scenario 1 - Conventional operations during active operations (that is,
intermediate cover)

e Scenario 2 - Conventional operations during post closure (i.e. final cover)

The Cache Creek Landfill is located in an area of the province with dry climate.

Average annual precipitation is reported to be 236 mm per year (Golder, September 1995).
The closest climate station to Cache Creek with historical data is Spences Bridge, which is
approximately 40 km south of the site. Historical climate data (1971 - 2000) from the
Spences Bridge Station is presented in Table 4-2 and adjusted to reflect the anticipated
precipitation values at Cache Creek. The adjustment involved proportionately scaling each
monthly precipitation value from the Spences Bridge data set downward, until the annual
total matched the known annual total for Cache Creek. Monthly precipitation rates for
Cache Creek range from a minimum of 11 mm in February, to a maximum of 28.0 mm in
June. Mean daily temperatures range from -2.8°C in December, to 22.1°C in July.

TABLE 4-2
Summary of Climate Data for HELP Model Input

Month Avg. Precipitation Average Daily Adjusted
(Spences Bridge) Temperature Avg. Precipitation
(to reflect Cache Creek)
(mm) (°C) (mm)
Jan 18.8 -2.6 16.5
Feb 12.5 -0.9 11.0
Mar 12.5 6.4 11.0
Apr 13.6 11.1 11.9
May 27.0 15.5 23.7
Jun 31.9 19.1 28.0
Jul 29.1 221 255
Aug 24.9 21.9 21.8
Sept 235 17.0 20.6
Oct 22.4 9.6 19.7
Nov 26.6 2.4 23.3
Dec 26.2 -2.8 23.0
Totals = 269 — 236
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Conventional Dry Tomb Operations

Under conventional dry tomb operations, active operations were modelled as a 300-mm
layer of intermediate cover over the entire landfill footprint. This assumption is
conservative, since landfill side slopes will likely undergo progressive closure before the
entire landfill footprint becomes active. The average waste thickness was assumed to be
60 m. There was no significant difference in the results when modelling the crest at a

5 percent grade and the slopes at a 3H:1V grade.

The average annual water balance associated with active conditions, assuming
conventional operations, is presented in Figure 4-6. The HELP model predicts that
approximately 66 percent of precipitation that falls on the landfill will be returned to the
atmosphere through evapotranspiration. Run off will account for 1 percent of the water
balance, leaving a balance of 33 percent that will infiltrate into the waste. Much of this
infiltration will likely be adsorbed by the waste until field capacity is reached, resulting in a
minimal amount of leachate generation. Once field capacity is reached, leachate generation
is expected to resemble infiltration rates.

FIGURE 4-6
Water Balance During Active Conditions — Conventional Operations

Active Operations

Infiltration
33%

Run Off / Drainage Evapotranpiration
1% 66%

During the post-closure phase, it was assumed that the landfill will be capped with a final
cover system consisting of a soil barrier layer overlain by a vegetated top soil layer. The
average annual post-closure water balance as predicted by the HELP model (assuming
conventional operations) is presented in Figure 4-7. The model suggests that
evapotranspiration will increase to 88 percent of annual precipitation. Run off will account
for 1 percent of the water balance, leaving a balance of 11 percent that will infiltrate into the
waste. Infiltration that comes into contact with waste will be managed as leachate during
the post closure period. The leachate will be collected and treated either on or off-site prior
to disposal as necessary.
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FIGURE 4-7
Water Balance During Post Closure Phase — Conventional Operations

Post Closure

Infiltration
11%

Run Off / Drainage
1%
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4.4.4.2 Liner System

Based on directions provided by Belkorp, the base of the landfill will be contained with a
double liner and leak detection system. The system will be constructed over the base grade
contours presented in Figure 4-3. To control and discharge groundwater seeps that may
accumulate beneath the liner, a series of drains will be installed at the subgrade interface
prior to liner construction. Failing to control groundwater seepage could result in uplift
pressures at the base of the liner, which could cause damage to the system.

The double liner will consist of a geosynthetic clay liner (GCL) placed on the ground surface
and covered with a 60 mil high-density polyethylene (HDPE) membrane (see Figure 4-8).

A leak detection layer consisting of a geonet or geogrid will be placed on the base liner and
covered with an upper liner made of the same GCL and 60 mil HDPE materials. The design
will incorporate the ability to monitor and extract liquid within the leak detection layer.

4443 Leachate Collection System

The base of the landfill will be sloped towards the various leachate collection drains. A
continuous gravel drainage blanket will be placed above the liner to provide both a flow
path and a means to monitor the leachate head on the membrane, so as to ensure that it does
not exceed the 0.3-m head criterion (see Figure 4-9).

Leachate drains will consist of a perforated pipe within a trench that is placed slightly
below the surrounding gravel drainage blanket. The perforated pipes will be sloped at

2 percent to sumps that will be constructed close to the landfill perimeter. Leachate will
be extracted from the sumps using submersible pumps and conveyed to fiberglass storage
tanks. Cleanout ports will be installed along each collection drain to allow for inspections
and maintenance.
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Leachate collected in the storage tanks will be injected into the recirculation system
described in Section 4.4.4.4. In the early stages of landfilling the recirculation system may
not be extensive enough to support the discharge of leachate and the current practice of
applying the leachate to the active face may be deployed.

4.4.4.4 Leachate Recirculation System

Horizontal trenches will be used for leachate recirculation and landfill gas collection. Upon
completion of each lift, a trench will be excavated through the intermediate cover and into the
waste. Perforated pipe will be placed in the trench and surrounded with gravel. A layer of
geotextile fabric will be laid on top of the gravel. This will be done before placement of the
soil backfill, which will restore the trench to the original ground surface (see Figure 4-10).

Landfill gas and leachate recirculation trenches will be constructed in the same manner but
operated independently of one another. Trenches will be grouped in threes, with each
trench being spaced 15-m apart. The two outer trenches will be used for leachate
recirculation, while the centre trench will be used for landfill gas collection. Each of these
three trench clusters will be spaced 60 m apart on centres relative to the adjacent cluster.
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generation is expected to be about 55 percent of landfill gas generation, or 1,380 cfm.
However, the performance target level of capture will be set at 75%, and it is anticipated
levels as high as 90% will be achievable.

FIGURE 4-11
Landfill Gas Generation Projections — US EPA LandGEM Model

Landfill Gas Generation Projections at 750,000 tonnes/year MSW
US EPA LandGEM Model
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4452 Landfill Gas Collection

Landfill gas will be collected using horizontal trenches as shown in Figure 4-10. The design
of the collection trenches and the adjacent leachate recirculation trenches was previously
described in Section 4.4.4.4. Upon application of final cover in closed sections of the landfill,
vertical wells will be installed to augment the horizontal well collection system.

Landfill gas will be drawn out of the landfill using a vacuum induced by blowers at the
site’s blower/flare facility. The gas will be conveyed through an underground header pipe
constructed from HDPE pipe. Gas condensate will be collected in condensate traps, and the
resulting liquid will be treated in the same manner as landfill leachate (that is, re-introduced
into the landfill).

At a minimum, landfill gas that is collected will be flared to convert the methane to carbon
dioxide and destroy other trace compounds. Conversion of the methane will reduce GHG
impacts, as methane has 21 times the GHG potential as carbon dioxide. The existing landfill
flare system will be utilized for this.
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New Provincial regulations governing landfill gas systems, monitoring, capture, and
utilization were enacted in December 2008. The Guidelines setting the framework for
operator to comply with the regulations are under development. The Extension project will
adhere to these guidelines.

As previously mentioned, Belkorp has assessed various beneficial uses for the landfill gas
for the existing landfill, and is planning to proceed with the conversion of LFG into liquefied
natural gas (LNG). Appendix D contains the details of the proposed LFG utilization project
as well as the alternative of using reciprocating engines to produce electricity.

4.4.6 Landfill Closure
4.46.1 Closure Concept

The proposed final cover system will consist of a 1-m thick layer of compacted soil with a
hydraulic conductivity of 10 cm/s. This barrier layer will be covered by a 300 mm layer of
top soil seeded with native plant species to enhance soil integrity and prevent erosion (see
Figure 4-12). The top soil will come from removal of topsoil in the excavation for the next
section of filling. Any deficit in native top soil to complete final closure will be sourced from
projects in the surrounding area.

Run off from the cover system will flow down slope until collected in the ditches that lie on
the inside edge of each bench road. The ditches will convey the runoff towards the edge of
the landfill footprint where it will be discharged to the perimeter drainage system.

4.4.6.2 Progressive Closure Plan

Each phase of landfill development will begin closure procedures within a year of reaching
its final capacity. Closure will include construction of final cover and upgrades to drainage
ditches where required. The details and timing of each phase’ closure plan will be
developed as part of the operational certificate.

Once Phase 3 is complete, the remainder of the site will be capped and the post closure
phase of operations will begin. The exact timing of the post closure phase is not known
and will depend on the extent of waste flow reduction through zero waste programs
and the annual fill rate. During this stage, operation of the leachate recirculation system
(if applicable), and landfill gas system will continue as they did during active operations.
In addition, post closure environmental monitoring will occur to verify that impacts are
not being detected.

446.3 Reclamation Plan

The suggested end use for the landfill extension is to eventually use the site for passive
recreational land use. As such, the proposed reclamation plan is to seed the final cover
system with native plant species. However, because of past use and the cultural heritage
importance of this site, the two local First Nations will be involved in determining the
final best use of the site.

A comprehensive revegetation plan for the existing landfill is currently being developed.
The lessons learned from implementing this plan will be incorporated into the reclamation
plan for the Extension Project.
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4.5 Operational Strategy

45.1 Summary

This section provides details on the proposed operational strategy that will be applied to the
various phases of the Project (that is, construction, operations, closure, and post-closure).

45.2 Construction Phase

4521 Initial Construction

Much of the infrastructure associated with operation of the proposed Project is already in
place and supporting the existing landfill operation. However, systems required to manage
surface water, leachate, and landfill gas will need to be developed or enhanced.
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Phase 1 represents the first stage of the landfill extension. In order to develop this phase, cut
and fill activities will be required to achieve the desired subgrade. During the earthwork,
soil and blast rock removed from the base of Phase 1 will be used to construct a structural
containment berm around the north, east, and south edges of the footprint. Excess materials
will be stockpiled or used directly for operational cover.

Once the earthwork is complete, the landfill liner and leachate collection system will be
placed over the prepared subgrade and interior berm walls.

452.2 Phase-by-Phase Development

Construction of the landfill gas and leachate recirculation systems will occur once each
waste lift has been completed. Trenches will be excavated through the soil cover and into
the waste. Once the perforated pipes and gravel have been installed, each trench will be
backfilled and covered with compacted soil to minimize air intrusion.

Construction of subsequent landfill phases will be undertaken in a similar manner to the
initial construction phase. Earthwork will be undertaken on the upland slopes above active
filling operations. Soil that is excavated will be used for operational cover. Construction of
the liner and leachate collection system will be initiated once the desired subgrade is
achieved, but no sooner than one-year prior to the phase becoming active.

453 Landfill Operations Phase

4531 Characteristics of Waste Stream

Materials accepted for disposal at the Project location will be the same as the materials
currently accepted at the landfill. The waste stream will consist of residential, commercial,
institutional, and light industrial waste. Liquid waste or hazardous waste will not be
accepted at the site. Asbestos will continue to be accepted at the facility following the same
special handling practices that are currently in place (that is, loads brought to the site in
double bags and buried in a designated area).

The only anticipated changes to the waste stream are those which will result from the
enhanced waste diversion activities planned by Metro Vancouver and other user regional
districts. These include enhanced diversion of wood waste, fibre products, food waste,
plastics, yard waste, e-waste, and small appliances.

45.3.2 Conceptual Operations Plan

Operations associated with the landfill extension will essentially remain unchanged from
current practices. The facility will continue to operate 24-hours a day, 7 days per week. If
lower waste flows dictate less than 24 hour/day operation, then provisions such as fencing
to prevent wildlife access will be deployed. The hours during which the public will be able
to access the on-site drop off facilities will be from 8:00 AM to 4:30 PM, 7 days per week.

The waste will be placed in a series of horizontal lifts. Each lift will be 3-m thick and covered
with a 0.3-m layer of operational soil cover. The active face will not be covered unless
operations at the site are interrupted for a period of 24-hours or more.
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Two tippers will be located near the active face to unload trailers. The waste will be spread
across the active face and compacted using a CAT 836 steel-wheeled compactor. A second
compactor will be maintained on-site as backup.

Two 35-tonne articulated rock trucks will be used to haul soil cover from the borrow area to
the landfill. These trucks will be supported by a loader (CAT 980 or equivalent).

Other equipment that will support site operations will include:

e A grader to maintain road surfaces

e A 5-tonne dump truck for spreading sand in the winter

e A 3,200-gallon water truck for dust control

e A vibratory compactor to prepare the site subgrade and assist in berm construction
e Two tippers for unloading trucks at the re-load facility

e Two 950 chip loaders for packing wood chips at the re-load facility

Litter control will be accomplished using screens and fences down-wind of the active filling
area. In addition, three to four staff will be assigned to pickup litter on each day of
operation.

Dust control will include placement of a magnesium chloride brine solution over road
surfaces in order to retain moisture. This solution will be applied twice each year as is the
current practice. Dust control will be further enhanced by using a water truck to wet down
travelled surfaces, as required.

Wildlife control will include two primary activities. A pest control officer will be retained to
address rat and rodent issues at the site. This officer currently visits the site once a month
and it is expected that this practice will continue. A variety of bird control measures will
also be undertaken on the landfill. These will include measures such as propane cannons,
and pyrotechnics such as bangers and screechers which mimic predatory bird sounds.
Bears are not typically observed at the site; therefore, no special bear control measures are
deemed necessary at this time.

The operation described above will be the same in each of the landfill development phases,
unless hours of operation are reduced (as noted earlier).

454 Closure Phase

4541 Landfill Closure and Decommissioning
The final landfill build-out and contours at closure are shown in Figure 4.4.
Closure of the landfill extension will consist of placing final cover and drainage controls

over completed slopes in a staged sequence, followed by the eventual capping of the landfill
crest once capacity is reached.

This will be followed by post closure activities such as continued operation of the landfill
gas and leachate management systems along with continued environmental monitoring.

Placement of final cover will occur within one-year of completion of each of the four phases
of landfill development.

377517A102_ES052009005VBC 4-35
COPYRIGHT 2009 BY CH2M HILL CANADA LIMITED « ALL RIGHTS RESERVED « COMPANY CONFIDENTIAL



PROJECT DESCRIPTION AND SCOPE OF PROJECT

45472 Post Closure Maintenance

During the post closure phase, the landfill gas and leachate management systems will
continue to operate until no longer required. If practiced, leachate recirculation will
continue within those phases of the landfill that continue to undergo significant
degradation. As such, all engineered systems that were functioning during active
operations will be required and maintained during the post closure period.

The final cover system will also be monitored and repaired as required during the post
closure phase. Damage caused by erosion is expected to be the most significant form of
maintenance required until vegetation becomes fully established. Active control and
maintenance of vegetation is not expected to be necessary, as the site will transition into
passive land use during the post closure phase.

Surface water diversion works are to be maintained by:

e Ensuring that all erosive surfaces are covered with vegetation

e Removing accumulated sediments and debris from surface water diversion channels
and culverts on a regular basis (e.g., quarterly or semi-annually)

e Applying the provisions of the Environmental Management Act to protect the
diversion ditches and drainage channels from damage, blockage, or re-routing by
other parties

4543 Post Closure Monitoring

During active operations, groundwater and landfill gas monitoring will be undertaken on a
quarterly basis. These monitoring activities will continue into the post closure. The results
will be interpreted and reported on an annual basis by a qualified professional. Local First
Nations will be involved in post closure, planning, and monitoring activities. Depending on
the results, changes to the monitoring program, including the frequency of sample
collection, may be recommended.

The following outlines a more detailed landfill monitoring plan for a period of 10 years after
the Landfill is closed. After this initial more detailed 10-year period of data collection, the
performance of the Landfill will be assessed and any recommended changes to the post-
closure monitoring plan will be made to accommodate these findings. An annual
performance monitoring report presenting the following monitoring data will be prepared:

Groundwater - measure water levels and groundwater quality on a quarterly basis in all
monitoring wells that form part of the pre-closure monitoring network; evaluate data trends
on a on-going basis; if appropriate, change to semi-annual or annual monitoring if approved
by the Ministry of Environment.

Surface Water - Surface water collection will not be possible at most times during the year
due to the dry climate.

Landfill Gas - Continue to monitor landfill gas as part of the landfill gas management
system operation.

Erosion - Conduct semi-annual site visits and record erosion of cover and access roads, and
the impacts of this erosion on the drainage ditches and channels; make repairs as required
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and report findings to the Ministry of Environment; conduct site reconnaissance after each
heavy rainfall event and record erosion damage, if any make immediate repairs and
implement recommendations regarding channel configuration or cleaning.

Vegetation - During the semi-annual site visits to monitor erosion, the vegetation coverage
on the Landfill will be noted. Areas with sparse vegetation or excessive week growth will be
remediated to re-establish self-sustaining vegetation.

Settlement - Conduct annual survey of Landfill settlement; analyze data to ensure uneven
settlement will not concentrate surface erosion or interfere with grades of drainage diches or
roadways; incorporate settlement data and interpretations as part of annual performance
monitoring report.

Rodents - During times of other inspections, conduct visual inspection of Landfill cover for
rodent activities (e.g., burrowing), and implement a control program, if required.

4544 Post Closure Environmental Contingency Plan

In the event that post closure monitoring reveals significant environmental impact,
contingency measures will be implemented. The nature of the contingency measures will be
specific to the situation and as such, is difficult to fully describe at the planning stage.

Some of the more significant post closure impacts that could occur include off-site landfill
gas migration and leachate impacts on groundwater. In the event that off-site landfill gas
migration is detected, a review of the gas collection system will be undertaken to determine
if changes to the system’s operation could address the issue. This could be enhanced, if
necessary, by installing additional landfill gas collection works within the waste footprint
near the affected area. If necessary, controls could also be placed near the compliance
boundary to prevent the unwanted migration.

In the event that leachate impacts are detected in the groundwater, the impacted water
could be collected and treated. The feasibility of this approach is increased by the fact that
the landfill extension is in a groundwater discharge zone, making it easier to control and
collect impacted water at the subsurface.

Prior to implementation, any contingency measure should be assessed in light of technical
feasibility, effectiveness, cost, benefit, and risk. This will help ensure that the most practical
and effective solution is reached.

45.4.5 Post Closure Funding

A post closure fund is in place for the existing landfill. The fund has been developed to
finance post closure activities such as environmental monitoring and operation/
maintenance of environmental control systems. Contributions to the fund are made on a
unit rate (i.e. per tonne) based on the amount of solid waste accepted each month. The value
of the fund is reviewed on an annual basis to verify its adequacy.

A similar post closure fund will be developed for the proposed landfill extension. The
details as to how the fund will be established, administered, and financed will be
determined at a later date prior to project implementation. However it is expected that the
closure fee per tonne will be in the $0.6 - $1.0 range; in total dollars, the post closure fund at
the end of the landfill life is estimated to be between $8 - $12 million.
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