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1.0

INTRODUCTION

This appendix to the Design and Operations (D&O) Report has been prepared to describe the proposed
petroleum hydrocarbon (PHC) contaminated soil treatment area, a processing area that is a component of the
Capital Region Resource Recovery Centre (CRRRC). This appendix should be read in conjunction with the
D&O Report for the complete CRRRC Site that is Volume IV of the document package. The D&O Report has
been prepared to support an application for approval under the Environmental Assessment Act (EAA)
(MOE, 2010a), and also for subsequent approvals under the Environmental Protection Act (EPA) (MOE, 2010b)
and Ontario Water Resources Act (OWRA) (MOE, 2011) in support of the application for an Environmental
Compliance Approval (ECA) for the CRRRC.
The proposed PHC contaminated soil treatment area will have a total footprint of approximately 1.2 ha. It is
anticipated that PHC contaminated soil that has been processed through the treatment system will be used
primarily as daily cover in landfill operations at the CRRRC.
This D&O Report has been prepared to describe the design of the PHC contaminated soil treatment area and
the on-Site operations, which include the following activities:



Contaminated soil will be received at the Site on an event-basis up to a maximum annual limit for treatment
of 25,000 tonnes per year;



A maximum storage quantity at any one time of 12,500 tonnes;



Receiving hours of 6:00 a.m. to 6:00 p.m., Monday to Saturday; and,



Operating hours of 6:00 a.m. to 7:00 p.m., Monday to Saturday.

The PHC Contaminated Soil Treatment Area D&O Report, in conjunction with the D&O Report for the complete
CRRRC Site, has been prepared in accordance with the Ministry of the Environment and Climate Change
(MOECC) Guide to Applying for an Environmental Compliance Approval (MOE, 2012).

1.1

Regulatory Requirements

Waste processing sites are subject to Part V of the EPA (MOE, 2010b). Section 27 of the EPA requires that an
ECA be obtained from the Director of the MOECC for the establishment, operation, alterations, or enlargement
of a waste processing site.
The proposed approach to PHC treatment at the CRRRC is to have an approved treatment process for use as
required under current and future MOECC requirements for such soil use.
If/when new legislation may come into effect, the initial approach/system can be modified/upgraded to that
required to achieve the legislated treatment objectives.
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2.0
2.1

AREA DESIGN
Function of the Treatment System

The function of the PHC contaminated soil treatment area is to receive and process PHC contaminated soil.
Processing will reduce the concentration of the most volatile constituents within the PHCs thereby reducing PHC
air emissions when the soil is used as daily cover.
The treatment system for PHC contaminated soil will be developed as part of the initial Site development.
The location of the soil treatment system on the CRRRC Site is shown on Figure 1. The initial treatment system
approach consists of one or two biopile cells connected to a single treatment unit that controls air extraction rate,
moisture and nutrients in the biopiles. Nutrient addition is optional since the main purpose of the initial treatment
system approach is to aerate the soil to promote volatilization of the lighter PHCs.
Additional treatment of PHC contaminated soil may be implemented if Ontario regulations are developed that
specify PHC concentrations for soil to be used within a landfill (thereby requiring increased capacity for treatment
of PHC contaminated soil), or if business demands it. The proposed treatment system will then consist of up to
six biopiles in addition to the two biopiles to be developed as part of the initial stage of the treatment system.
Increasing the number of blowers or performing other upgrades to the treatment unit may also be required to
meet future demand for PHC contaminated soil treatment. A PHC soil storage building may also be
implemented at that point.

2.2

Treatment Area Layout

The initial and subsequent treatment area layout is shown on Figure 2. The treatment area will have a total
footprint of 1.2 hectares. Initially, the 1.2 hectare footprint will be occupied by the following:



Approximately 660 square metres of PHC contaminated soil unloading and storage on a concrete pad;



Approximately 1,200 square metres for one or two biopile cells; and,



A treatment unit.

The next stage of development of the 1.2 hectare treatment area is anticipated to consist of the following:



Approximately 1,500 square metres of soil unloading and storage within a building;



Approximately 4,800 square metres for up to eight biopile cells; and,



A treatment unit.

Incoming PHC impacted soil may first require the removal of oversize materials, i.e., concrete, cobbles,
boulders, and then storage on a concrete pad until there is sufficient quantity that at least one of the biopiles is
ready to be filled. The soil stored on the pad will be covered with a woven coated reinforced polyethylene liner
(tarp). Depending on the effectiveness of this tarping, rainwater runoff may have to be captured by a water
collection system and mixed with the landfill leachate for treatment. The concrete slab will be equipped with a
sump pump and storage tank to collect water draining from the PHC soil (part of the water collected in the
storage tank could be used to increase the moisture content of the biopiles; part may have to be treated and/or
disposed of off-Site).
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Each biopile cell will have a working volume of approximately 700 to 1,000 cubic metres, which is large enough
to process a significant volume of soil, but still small enough to allow for efficient operation and maintenance.
The distance between cells will be approximately 8 to 10 metres to allow for heavy vehicle access around each
cell for soil loading/excavation. The cell layout will be configured to allow for equipment access around each cell
for soil loading/excavation as well as for operation and maintenance. The cell base would be provided with a
geomembrane liner to contain the liquid produced from the process. Piping would be provided in the base to
both collect liquid and to add and remove air from the soil; an irrigation piping system would be installed at the
top of the soil to supply water, to provide amendments and nutrients, and recirculate the collected liquid.
A central treatment unit would be provided to regulate and optimize the conditions within the biopile to achieve
the pre-treatment or treatment. The extracted air would be managed through a biofilter before final polishing
with an activated carbon filter.

2.3

Truck Traffic

There is sufficient queuing capacity on the access roads at the Site to allow for vehicles entering and exiting the
CRRRC Site.
It is anticipated that up to approximately 60,000 tonnes of soil will be accepted at the CRRRC Site each year;
assuming that 30- to 35-tonne trucks will transport the soil, approximately 1,700 to 2,000 trucks per year will
transport soil to the CRRRC. Of this 60,000 tonnes, 25,000 tonnes is assumed to be contaminated by PHCs.
It is estimated that approximately 5,000 tonnes of the PHC contaminated soil will initially be processed annually
through the PHC contaminated soil treatment area; this corresponds to approximately 140 to 170 trucks.
The number of trucks will increase correspondingly should PHC soil receipts exceed 5,000 tonnes annually.

2.4
2.4.1

Wastes Accepted at the Site
Waste Characterization

PHC impacted soil will be treated as required prior to use as daily cover in the landfill component of the CRRRC
to prevent off-Site odour impacts. Should regulations require pre-treatment of PHC impacted soil prior to use as
daily cover in the future, the system will be used to meet those requirements.

2.4.2

Waste Quantities

The initial treatment approach will treat up to 5,000 tonnes of the anticipated 25,000 tonnes/year of incoming soil
contaminated with PHCs. The remaining incoming soil contaminated with PHCs will be directly used as daily
cover in landfill operations at the CRRRC. If/when new legislation may come into effect that specifies PHC
concentrations for soil to be used at a landfill, the initial treatment system can be modified/upgraded to treat up
to 25,000 tonnes of soil per year. The proposed design for the final area is shown in Figure 2.

2.5

Waste Storage

The maximum amount of soil to be stored on each concrete storage pad is 2,500 tonnes. The maximum amount
of soil to be stored within the storage building, should it be constructed, is 12,500 tonnes. Stockpiled PHC
contaminated soil can be stored on the concrete pad for a maximum of 3 months, and within the storage building
for a maximum of 8 months.
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2.6

Closure Plan

The PHC contaminated soil treatment area will be decommissioned and closed prior to a change in use or sale
of the property. An assessment of the treatment area will take place and a closure plan will be completed at
least six months prior to area closure.
The decommissioning and closure of the area will include the following procedures:



All treated and untreated soil will be removed from the area and used in the landfill as daily cover;



All equipment will be either sold or reused at another area;



If the building has been constructed, all floors will be swept and, if necessary, power washed and any
wastewater would be collected and disposed in accordance with Ontario Regulation (O. Reg. 347)
(MOE, 1990); and,



The exterior portions of the treatment area will be cleaned of any litter.
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3.0
3.1

TREATMENT AREA OPERATIONS
Description of On-Site Operations

Preapproved shipments of PHC contaminated soil will be delivered to the Site in trucks. All inbound vehicles will
enter the Site from Boundary Road and will proceed to the weigh scale. While vehicles are being weighed, the
weigh scale operator will obtain and record information such as the source and description of the soil and the
ECA number of the hauler. The vehicle driver will be directed by the weigh scale operator to the PHC soil
storage area, where the vehicle will unload into the storage area. Oversized materials (such as boulders and
cobbles) will be removed from the soil. Soil that is not observed to be contaminated with PHCs will be
transported to the surplus soil storage area. After unloading as directed, the empty vehicle will exit the Site.
Impacted soil will be transferred from the storage area to one of the biopile cells when there is sufficient soil
and/or when space in the biopile cell becomes available. Figures 3 and 4 show schematics of the proposed
design configuration of the biopile cells. The biopile base will consist of a soil foundation berm and a low
permeability 1.5 millimetre high density polyethylene (HDPE) geomembrane liner covered by geotextile.
Horizontal HDPE slotted pipes covered with a geotextile sock will be installed along the bottom of the cell
(over the geotextile) to allow for soil aeration and water drainage. The slotted pipes from each cell will be
connected to the air blowers to extract air and aerate the soil, as well as to recover any leachate (water within
the air stream will be removed using a knock-out drum). The base of the biopile will be sloped toward the slotted
pipe to allow for leachate collection, if any. Sand will be placed around the pipes with gravel in the adjacent
areas to ensure a uniform air extraction and allow for leachate collection. A second layer of geotextile will be
installed over the sand and gravel, to form the base layer above which the PHC impacted soil is placed. A thin
layer of sand above the geotextile will be placed to help protect the geotextile when the soil is removed from the
cell at the end of the treatment period. Irrigation lines will be installed over the top of the PHC impacted soil
before the cell is covered with a woven coated reinforced polyethylene liner. The water irrigation system may be
used to supply the soil and bacteria with water, nutrients and surfactants during the treatment process (optional)
and to recirculate the PHC treatment system leachate that is rich in soluble nutrient and bacterial flora.
The biopile system is not expected to produce excess water and there should be no wastewater discharge from
the process. However, in abnormal circumstances such as the infiltration of rainwater, this water could be
pumped out (for treatment or off-Site disposal) and/or recirculated into the biopile. The lifetime of the biopile liner
will depend on the care taken during soil loading and excavation, but could be expected to last for 5 to 7 years,
after which time it would need to be replaced.
The PHC impacted soil will be placed in the biopiles up to a maximum total height of 1.6 to 2.5 metres using a
loader after being mixed with nutrients (optional) and a bulking agent (wood chips or straw, up to 10% of soil
volume) to increase the air permeability when required (depending in part on the type of soil). Alternatively,
nutrients can be added once the soil is shaped in the biopile.
The air will be extracted from each cell for a minimum of 12 hours per day at a total air flow rate of approximately
400 cubic feet per minute (cfm) using two regenerative blowers. The air would be first treated with biofilters
(filter bed containing mature compost, peat and wood chips) installed near the biopile before a final polishing
with an activated carbon filter. Volatile organic compounds (VOCs) in air emissions will be monitored through air
sampling ports located on the carbon filter stack.
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For this design approach, it is assumed that the soil will be treated in the biopile cells for approximately 60 days.
Sampling of the soil in the biopiles can be conducted during and at the end of the expected treatment time to
assess the treatment performance, but as previously stated for the initial treatment approach not to meet any
specific treatment objective. The treatment time and nutrient addition could be modified based on the
treatment performance.
The treatment unit consists of two regenerative blowers, a knock-out drum to remove water droplets from the
air flow, a leachate tank, an activated carbon filter downstream of a biofilter, an extraction air manifold, a
leachate recirculation pump and a control panel. The treatment unit can be modular to allow for increase in the
number of blowers or equipment upgrades to meet future demand. Figure 5 shows a schematic of the proposed
treatment unit design.

3.2

Hours and Days of Operation

The PHC contaminated soil treatment area will accept contaminated soil materials between the hours of
6:00 a.m. and 6:00 p.m., Monday to Saturday. Soil treatment operations will occur between the hours of 6:00 a.m.
and 7:00 p.m. Soil treatment is expected to operate approximately 312 days per year.

3.3

Material Balance

Up to 25,000 tonnes of PHC contaminated soil is anticipated to be accepted annually at the PHC contaminated
soil treatment area. It has been assumed for initial design that approximately 5,000 tonnes per year will be
processed through the PHC contaminated soil treatment area prior to being used as daily cover in the on-Site
landfill; the remaining soil will be directly used as daily cover material at the on-Site landfill. Further build-out of
the area to a maximum of eight biopile cells will be triggered by increased demand and/or regulatory
requirements for soil quality prior to being used as daily cover in landfills. A maximum of 25,000 tonnes of PHC
contaminated soil will be processed and used on site as daily cover or provided for off-Site use if there is market
demand and its quality meets the applicable regulatory guideline.

3.4

Area Equipment and Maintenance

Site equipment to be used during operations at the PHC contaminated soil treatment area includes:




Caterpillar 966 Loader (shared with the landfill and for surplus soil management); and,
The treatment unit.

Note that all models are presented on an “or equivalent” basis.
Some of the main operation and maintenance tasks to optimize the treatment performance may include:








Preventative equipment maintenance programs based on manufacturer recommendations;
Aeration system flow measurements and adjustment;
Gas sampling;
Blower and knock-out drum pressure readings;
Water meter and tank readings; and,
Moisture and nutrient addition (optional).
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3.5

Staff Training

A training plan will be developed and maintained for all employees that work in the PHC contaminated soil
treatment area. Trained personnel will supervise all receiving of soil at the PHC contaminated soil treatment
area. All employees directly involved with activities relating to the area will be trained in the following:



Relevant waste and soil management legislation, regulations and guidelines;



Major environmental concerns pertaining to the contaminated soil being handled;



Occupational health and safety concerns pertaining to the processes and soil to be handled;



Management procedures including the use and operation of equipment for the processes and soil to be
handled;



Environmental emergency and contingency procedures for the processes and soil to be handled;



The use and operation of the equipment to be used by the operator;



Procedures for the refusal of unacceptable loads;



Site specific written procedures for the control of nuisance conditions;



Record keeping procedures; and,



The requirements of the ECA.

A record of the employee training, including the date of training, the name and signature of the employee and a
description of the training provided will be maintained.

3.6

Soil Screening Procedure

Incoming shipments of PHC impacted soil will be preapproved by the site operator. A laboratory analysis
indicating that the soil meets O.Reg. 347 (MOE, 1990) (as amended) Schedule 4 Leachate Criteria as a solid,
non-hazardous waste must be provided and approved prior to shipment of the soil. All incoming vehicles must
enter over the weigh scale to determine the weight of soil coming into the PHC contaminated soil treatment area.
After the initial weigh-in, the incoming vehicle will be directed to the PHC contaminated soil treatment area.
An employee located at the treatment area will inspect the incoming material to ensure that the load does not
contain any unacceptable or prohibited wastes or materials. Loads that do contain prohibited materials will be
rejected and will be reloaded onto the vehicle delivering the load.
In the unlikely event that unacceptable or prohibited material is not detected until the hauler has left the Site, the
material will be segregated, characterized, and managed in accordance with O. Reg. 347 (MOE, 1990).
Effort will be made to identify and contact the customer and/or generator of the materials to ensure that
prohibited materials will not be delivered to the area in the future.
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3.7

Monitoring, Environmental Emergency and Contingency Plan

An Environmental Emergency and Contingency (E2C) Plan will be developed for the entire CRRRC Site as
described in the D&O Report for the complete CRRRC Site.
Environmental monitoring related to the PHC contaminated soil treatment component of the CRRRC will be
carried out concurrently with the overall Site monitoring program. As such, reference should be made to the
overall facility D&O report for monitoring, trigger mechanisms and contingency measures related to groundwater,
dust, noise and odour.
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4.0

CLOSURE

We trust that this report meets your current needs. If you have any questions, or if we may be of further
assistance, please contact the undersigned.
GOLDER ASSOCIATES LTD.

M.K. Farnel, P.Eng.
Environmental Engineer

P.A. Smolkin, P.Eng.
Principal

ALC/MKF/PAS/sg
n:\active\2012\1125 - environmental and civil engineering\12-1125-0045 crrrc ea eastern on\phase 4500_final_easr\vol 4 - d&o\appendices\app h_soil\app h soil_dec2014.docx

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.
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