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INTRODUCTION

The St. Edmunds landfill site is located west of Provincial Highway No.6 and approximately 4.5 km southwest of
Tobermory, at the intersection of Warner Bay Road and McArthur Road. The 82-hectare site is situated on Lots
46 and 47, Concession 3 West of Bury Road (W.B.R.), in the former Township of St. Edmunds, Municipality of
Northern Bruce Peninsula, County of Bruce, where shown on Figure 1. Landfill operations are conducted under
Provisional Certificates of Approval (CofA) No. 273002 and No. 272003. In addition, CofA No. 56854-7DSSDD
was issued on July 11, 2008 for the stormwater management facility at the Site. Copies of the Approvals are
provided in Appendix A.

Based on previous reports, the landfill was owned and operated by the Township of St. Edmunds from the late
1970’s (i.e. sometime between 1977 and 1980) to 1999. The Municipality was formed in 1999 as the result of the
amalgamation of the former Townships of Eastnor, Lindsay and St. Edmunds, as well as the Village of Lion’s Head.
Prior to 1999 each respective township was serviced by a landfill, of which the Municipality assumed ownership upon
amalgamation. As a result, the St. Edmunds landfill is one of three landfill sites that service the Municipality and is
approved to accept non-hazardous municipal wastes generated from within the geographic boundaries of the

Municipality.

Approval No. A273002 was issued by the Ministry of the Environment, Conservation and Parks (MECP: formerly
the MOE(CC)) on March 14, 1980 and was amended on July 10, 1998. Under this Approval, the site has an
approved useable area of 3.3 ha for landfilling within the 82-ha property. The Approval references the Plan of
Development and Operation Report (Henderson, Paddon and Associates Ltd., July 1995), hereafter referred to
as the PDO, under which a volume of 141,000 m? for waste and daily cover is approved.

CofA No. A273003, which was issued in October 1993 and amended in July 1998, approves a stump disposal
area of 2.02 ha with a volumetric capacity of 54,700 m3. This area is located to the north of the approved
Municipal Waste footprint and within the 82-ha property. The limits of the approved landfill and stump disposal
areas are shown on Figure 2.

The CofA for municipal and private sewage works (i.e. CofA No. 5854-7DSSDD) approves an on-site stormwater
management facility for a total drainage area of 10.2 ha consisting of the existing 3.33 ha municipal waste
disposal area, the 2.02 ha stump disposal area, and a 4.67 ha area for the access road and recycling facility.

According to Condition 14 of CofA No. A273003, a monitoring report providing a yearly summary of the site
monitoring and operations is required, and Condition 6(2) of CofA No0.5854-7DSSDD requires that an annual
performance report on the stormwater management works be completed by April 30" of each year. Although
the stormwater management reports are only to be made available, upon request, to the District Manager, this
annual monitoring and operations report summarizes the previous year’'s operations, waste quantities, and
groundwater and surface water monitoring results and has been completed to meet the requirements of the all
of the Approvals for the St. Edmunds Landfill Site. Further, MECP comments pertaining to the 2017 Annual
Report for the Site were provided in correspondence dated February 8t, 2019 (Appendix B). MECP comments
provided have been addressed herein, where applicable.

PAGE 1 OF 24
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3.1

SITE USAGE

According to Statistics Canada’'s 2016 census data, the Municipality of Northern Bruce Peninsula has a
permanent population of 3,999 and a total of 5,069 dwellings, of which 1,933 are occupied by permanent
residents. For the purpose of waste generation and usage of waste management services, the contributing
population is more accurately estimated to be 5,306. This is based on the method adopted by Waste Diversion
Ontario (WDQ) where 6 seasonal households is equivalent to 1 permanent household and an average of 2.5
people per permanent household. The former Township of St. Edmunds is estimated to account for
approximately 40% of the population in the Municipality of Northern Bruce Peninsula, which equates to
approximately 2,120 persons.

The St. Edmunds landfill is currently one of three landfills approved for the disposal of solid non-hazardous waste
that services the Municipality of Northern Bruce Peninsula. The landfill services the residential and industrial,
commercial, and institutional (IC&I) sectors located within the service area and the Municipality.

As of January 2017, the entire Municipality is serviced by curb-side waste and recycling collection. Residents
are limited to 2 bags per week. Although the Municipality provides waste collection services on a weekly basis
to the residents of the former Township of St. Edmunds, the majority of the waste from the curbside collection
services is currently transported to the Eastnor landfill site for logistical reasons. However, a significant portion
of the waste currently disposed of at the St. Edmunds landfill originates from the IC&l sector, some of the main
users include the following:

Parks Canada

The Chi-Cheemaun Ferry Service

The Ministry of Transportation

Several campgrounds and small businesses

Activities that currently occur at the St. Edmunds landfill site include: landfilling of residual waste and wood waste,
burning of clean wood wastes, collection of blue box materials, e-waste, and mattresses, stockpiling of scrap metal
and tires, as appropriate, and goods exchange through their reuse building. According to Site records, an estimated
509 tonnes (metric) of waste was landfilled at the St. Edmunds landfill site in 2019.

SITE LIFE EXPECTANCY

Past Landfill Development

Area A

Area A has been filled and capped to final contours and is closed. According to the 2005 Annual Report prepared
by H&P (2006), topsoil was placed on approximately 90 to 95% of this area and seeding was carried out in
1993/1994. In the PDOQ, the total volume of waste, daily and final cover, and topsoil reportedly placed in this
area was 45,100 m3, the remaining 1,310 m?3 of final cover and topsoil was reportedly applied in 2004. Based
on the historic development of this Area, it is unknown if a low permeability soil was applied to the base prior to
waste placement.

Area B

In 2007, Area B was filled to capacity with waste and intermediate cover and was subsequently closed.
Approximately 50% of Area B was capped with clay cover in 2004, the remainder of which was completed in
2008. The application of final topsail and seeding has yet to be completed for the latter half of Area B.

According to the PDO, a 600 mm thick clay/silt attenuation pad was placed over the base of Area B in 1993 prior
to landfilling. Due to the permeability of the soils, shallow bedrock, and relatively high water table of the area,
the base preparations were completed to aid in the attenuation of leachate generated from the landfill.

PAGE 2 OF 24
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Active Landfilling Areas

In 2007, a topographic survey of the entire landfill area was completed to determine the remaining Site capacity
following the closure of Area A and partial closure of Area B. Based on a comparison of the digital terrain models
from the survey to the proposed final contours (Figure 5), the remaining capacity for waste and daily cover was
determined to be approximately 40,500 m? as of the end of 2007. In 2008, the Municipality completed the base
preparations of Area C which, similar to Area B, including the application of 600 mm of low permeability clay/silt
soil to the base.

Since then, the remaining capacity has been determined by subtracting the estimated volumetric capacity used
derived from annual surveys of the active fill areas. Using the elevation difference between the 2019 and 2018
topographical surveys, a capacity of 820 m3 was calculated to have been used during 2019. Assuming 20%
interim cover by volume, the amount of landfilled waste in 2019 is estimated to be 656 m3. Based on the average
tonnage and volume of waste reportedly landfilled at the Site during the last 5 years, a waste density of
approximately 575 kg/m?3 is being achieved.

In 2019, landfilling operations continued in the central portion of Area C, where shown on Figure 3. As of the
end of 2019, the remaining capacity for waste and interim cover within Area C is estimated to be 12,510 m3.
Based on an average fill rate over the last five years of 1,685 m3, the remaining Site life is approximately seven
(7) years. It is noted that the volume for final cover of 7,470 m? remains unused. Based on the Long-Term
Waste Management Plan for the Municipality, once the St. Edmunds Landfili reaches capacity, residual waste
will be directed to the Eastnor Landfill Site. A summary of the estimated annual fill volumes (since 2013) is
provided in Table 1.

SITE DEVELOPMENT AND OPERATIONS

Method of Operation

The approved landfill footprint has been divided into three areas, Areas A, B and C, as shown on Figure 2. The
approved bottom elevation for disposal of waste in Area A is 202.5 metres above sea level (masl) and for Areas
B and C is 202.9 masl. The approved final contours for the landfill, including final cover, are shown on Figure 5.
Based on the original Plan of Development and Operations prepared by Ainley and Associates (1978), the
maximum elevation for waste disposal is 209.9 masl. Side slopes of the approved final contours are
approximately 4:1 with final top grades of approximately 5%. To date, landfill operations have generally occurred
from the southwest to the northeast within the approved landfill footprint and Area A and Area B have been
capped and closed. In 2019, landfilling operations continued progressing within Area C, where shown on Figure
3.

The Municipality currently uses the area-ramp method of landfilling and uses a packer to help maximize the waste
density achieved at the Site. The area-ramp method is efficient with respect to space utilization and requires less
cover material than other methods. Continued attention should be given to ensuring that wastes at the active face
are sufficiently covered in a timely fashion with an adequate amount of material.

Periods of Operation — Landfill Hours

Currently the Site is open to the public/vehicles hauling waste during the following operating hours:

Date Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Nov 1 —March 31 Closed Closed 10:00-4:00 Closed Closed Closed Closed
April 1 - Oct 31 Closed Closed 9:00 — 5:00 Closed Closed 9:00 - 5:00 Closed

PAGE 3 OF 24
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A sign at the access gate notes the hours of operation. A site attendant is present during operating hours. When
the site is closed to the public, a locked gate across the entrance road controls access to the site. Waste may be
received outside the hours of operation, by appointment and under the supervision of a trained attendant.

Waste Receiving Station

In 2009, the Municipality completed the construction of a waste receiving station at each of their landfills (Eastnor,
Lindsay, and St. Edmunds). The waste receiving station at the St. Edmunds landfill is located near the site
entrance off of McArthur Road. The waste receiving station includes a weigh scale, a reuse building for reusable
items and transfer bins for recyclables and waste to be landfilled. The collection bins are available to the public
for waste drop-off and sorting. Access to the landfill area is limited to contractors and municipal employees.

LANDFILL MANAGEMENT

Vector, Vermin and Wildlife Control

At the St. Edmunds landfill site there are several types of vermin, vector and wildlife that have been identified as
requiring some form of precautionary management plan, including bees/wasps, coyotes, gulls, turkey vultures,
rodents and black bears. Control can effectively be accomplished by applying cover material after each day of
refuse deposition and through good housekeeping (i.e. daily litter pick-up, regular site inspection and proper
waste segregation practices). An electric fence also lines the perimeter of the waste disposal area to discourage
black bears and coyotes from entering the active area of the waste disposal site. The ‘Vector and Vermin
Control/Management Plan’ should be implemented should vermin, vector and/or wildlife become a nuisance.

It is noted that the construction of the waste receiving station at the site entrance limits public access to the site
which has resulted in improved waste segregation and refuse deposition practices.

Litter Control

Continued litter pick-up is recommended to help prevent fire hazards and unsightliness. The application of cover
material each day of operation will help with litter control. According to the Municipality, litter pick-up is to occur on
a regular basis, with a thorough pick-up scheduled at the end of every month.

Public Complaints

The Municipality reports that they did not receive any complaints regarding the existence or operations of the St.
Edmunds landfill site during the year of 2019.

BURNING OPERATIONS

As per the PDO, the burning of clean wood and brush in accordance with the MECP Guideline “Burning at Landfill
Sites” is allowed. Any brush, trees and clean wood material should be stockpiled separately. Before burning takes
place, the Chief Fire Official must be notified of the date and time the burn is to take place, in accordance with the
Municipality of Northern Bruce By-Law No. 2000-24, as amended.

Burning at the site is to be restricted to clean, dry wood wastes such as brush, trees and lumber. These wood wastes
are to be stockpiled in a designated burn area located on-site and be limited to an area no larger than 6 metres by
6 metres. Burning of designated wood wastes is to be carried out in an area at least 30 metres away from the active
landfilling area. Additionally, an area of 4.5 meters around the burn pit should be kept free of vegetation.

PAGE 4 OF 24
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Burning is to occur only on clear, dry, windless days and is to be conducted under the direct supervision of an
attendant at all times. The site attendant is responsible for the removal of any non-wood wastes from the pile
prior to burning, as well as regularly removing cold ashes from the burn area for disposal in the active landfill
area. The attendant must fully extinguish the fire at the end of the day.

In 2019, approximately 94 tonnes of clean wood waste and brush was reportedly received at the Site. This material
was presumably burned.

RECYCLING / WASTE REDUCTION

Currently, refuse segregation and recycling services are available at all three municipal landfill sites. Furthermore,
to encourage blue-box recycling, this waste diversion stream has been added to the curb-side collection services
provided to the entire Municipality.

The site attendant/supervisor is responsible for the proper segregation and recycling of refuse at the Site. Waste
segregation and recycling occurs in the waste transfer and receiving area for ease of access and supervision, where
shown on Figure 3. It is important that the Municipality continue to remove stockpiles of recyclable goods on a
regular basis to prevent clutter and to maintain an aesthetically acceptable site. The following goods are separated
from the solid waste and stockpiled in designated areas that are clearly labelled.

Blue Box Materials

In addition to curb-side collection of recyclable materials, the Municipality currently provides three depot locations
for drop-off of recyclables, each associated with the existing Municipal Landfill Sites. The Municipality accepts
mixed recyclables, meaning that all accepted recyclable materials can be placed into one bin at the Municipality's
Recycling Depots/Facilities. Recyclables are then transferred to a Material Recovery Facility (MRF) in
Cambridge. This single-stream recyclable processing uses separation technologies specifically designed for a
mixed recyclable stream. The current list of recyclable items accepted by the Municipality includes to following:

> glass;

steel paint cans;

aluminium cans, foil and pie pans;

paper, boxboard and cartons; and

various types of plastic including, but not limited to, PETE, HDPE, LDPE, PP, and PVC.

VV VY

Waste Management has provided an analysis of the blue box recyclables diverted from the Eastnor, Lindsay and St.
Edmunds landfill sites located in the Municipality of Northern Bruce Peninsula for the 2019 calendar year. It is noted
that the amount of blue box recyclables diverted, specifically from the former Township of St. Edmunds, is not
available. However, an estimate has been completed based on the percentage of the estimated population
contributing recyclables from within the former Township of St. Edmunds. The estimated population contributing
waste to each municipal landfill in 2019 is as follows:

Estimated Contributing Population
Site Total Persons Percent
Eastnor 2,390 45%
Lindsay 796 15%
St. Edmunds 2,120 40%
Total 5,306 100%

PAGE 5 OF 24
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Based on the estimated proportion of the municipal population in each of the former townships, the estimated
recyclables diverted from each of the municipal landfills (in tonnes) for the 2019 calendar year is presented below:

Landfill Site Total Diverted

Eastnor 2191

Lindsay 73.0

St. Edmunds 194.8
Total 486.9

Note: All values are presented in tonnes.

The total combined amount of blue box recyclables collected in 2019 by Waste Management for the Municipality
was 486.9 tonnes. Based on the proportion of the Municipality’s population serviced by the St. Edmunds landfill (i.e.,
40%), an estimated 195 tonnes of the blue box recyclables were diverted from the St. Edmunds landfill.

Tires

In January 2019, tires were the first material to be moved to the individual producer responsibility (IPR)
framework under the recent waste diversion legislation, the Waste-Free Ontario Act. The Municipality continues
to collect, and stockpile, used tires at all three of its landfills. As a registered collector, the Municipality accepts
used tires free of charge from residents. These tires are recycled by tire producers (or Producer Responsibility
Organizations), who are now directly responsible and accountable for meeting mandatory collection and
recycling targets for used tires. According to the site records, an estimated quantity of 120 tires weighing
approximately 1.5 tonnes were received at the St. Edmunds landfill in 2019. Further, an estimated 250 tires
were removed from the Site in 2019.

According to O.Reg.347 s.6(3), there must be fewer than 5,000 tire units at any given time. The volume of tires
within an individual stockpile should not exceed 300 m3. There must be greater than 15 metres between the
stockpile and the property line, buildings and the active area of the landfill, and greater than 30 meters separation
between the tire pile and the burn pile. Tires should be stockpiled in an area where there is no vegetation within
4.5 metres. Individual stockpiles should be separated from each other and from other waste piles by a minimum
of 6 meters.

Scrap Metal and White Goods

The Municipality accepts scrap metal at the Site, including propane tanks and both chlorofluorocarbon (CFC)-
containing (i.e. air conditioners, dehumidifiers, freezers, refrigerators and water coolers) and non-CFC-containing
white goods. White goods and marketable scrap metals should be stockpiled separately. Site records indicate
that 36.1 tonnes of scrap metal (including propane tanks and white goods) was diverted from the waste stream
at the St. Edmunds landfill site in 2019. Scrap metal and white goods are periodically removed from the Site for
recycling. In June 2019, a total of 31.3 tonnes of scrap metal was removed from the Site by All Ontario Recycling
(AOR).

Propane Tanks
Empty propane tanks should be stored on the ground surface in a segregated area. Tanks should be stored in

such a manner that minimizes the potential for cylinder valves to be damaged or broken (i.e. in a single layer
and in an upright position).

White Goods

In compliance with Ontario Regulation 463/10, CFC-containing white goods are to be properly drained by a certified
technician and then tagged to indicate that the CFC’s have been removed, prior to the remaoval of white goods from
the site. White goods and scrap metal are collected by a hauler on an as needed basis for salvage.
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Automotive Batteries

Batteries are to be stored in a single layer under a roof in order to prevent precipitation from coming in contact
with the batteries and in a manner that provides secondary containment in the event of leakage. Currently,
batteries are stored in a site shed to prevent spills or weathering. According to the Site operational records, a
total of 6 battery units, equivalent to 0.11 tonnes, was received at the site in 2019. Automotive batteries are
periodically removed by Sullivan Salvage for recycling.

Electronic Waste (E-Waste)

Since 2010, the Municipality has been registered as a collector for waste electrical and electronic equipment
(WEEE) under the Ontario Electronic Stewardship (OES). Electronic waste can be dropped off free of charge
as it is recycled through the OES program. At the St. Edmunds landfill site e-waste is stored and locked in a
steel shipping container. The municipality reported receiving 8.1 tonnes of e-waste at the site in 2019 and, based
on the Bills of Lading provided by OES, an estimated 3.46 tonnes was removed from the Site in 2019.

Mattresses

In 2012, the Municipality began diverting mattresses as an additional waste diversion stream. According the
Site operational records 118 mattresses, totalling 1.77 tonnes, were received at the St. Edmunds landfill in 2019.
These mattresses are stored in a dry storage area at the Site and are removed periodically for recycling by
Recyc-matelas Inc. In 2019, Recyc-matelas reportedly removed a total of 647 mattresses from the Eastnor,
Lindsay and St. Edmunds landfills, combined.

Reuse

Reuse buildings are located at the St. Edmunds and Eastnor landfill sites for exchange of re-usable goods. In
2019, the Municipality recorded receiving 13.9 tonnes of re-usable goods at the St. Edmunds landfill site. These
goods are free for residents to access for their use.

Municipal Hazardous or Special Waste (MHSW)

The MHSW program for the Municipality is operated by the County of Bruce through the Orange Drop Program.
In the Municipality of Northern Bruce Peninsula the County typically provides three collection events per year.
Under the Orange Drop program residents can drop-off the following hazardous materials free of charge.

Paints and coatings, plus their containers

Solvents, such as thinners for paint, lacquer and contact cement, paint strippers and degreasers, and their
containers

QOil filters

Oil containers of 30 litres or less

Single-use batteries

Antifreeze and its containers

Pressurized containers, such as propane tanks and cylinders, oxygen and helium tanks

Lawn fertilizers that contain pesticides

Pesticides, and their containers

v Vv

VVVVVVYY

Based on the summary of MHSW materials reportedly received by the County, the amount of MHSW collected
through the Orange Drop Program in 2019 for the Municipality was 16.92 tonnes. Based on the proportion of the
Municipality's population serviced by the St. Edmunds landfill (i.e., 40%), an estimated 6.8 tonnes of MHSW was
diverted from the St. Edmunds landfill through the Orange Drop Program.
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Leaf and Yard Waste

Although the Municipality promotes home composting for wet organics through the distribution of backyard
composting bins, a leaf and yard waste composting pile is maintained at the Site. The municipality reported
receiving approximately 37.9 tonnes of leaf and yard waste at the site in 2019. This pile should be turned on a
regular basis. Surface water run-off generated from this pile should be either prevented or managed. If the pile
becomes odorous, it should be placed in the active face of the landfill and immediately covered. Topsoil
generated from this service can be used for placement over the final cover.

Waste Reduction Summary

Based on the sum of the diversion programs at the St. Edmunds landfill site and local depot, approximately 287
tonnes of material was diverted from the landfill in 2019. A summary of the quantity of materials diverted since
2013 is provided below:

Materials Diverted 2013 2014 2015 2016 2017 | 2018 | 2019
Blue Box Recyclables 1489 | 1456 | 164.0 | 173.7 | 208.4| 220.3| 194.8
Tires 1.1 1.8 2.0 1.0 1.3 2.2 1.5
Scrap Metal and White Goods 271 37.9 29.0 29.6 29.3 36.4 36.1
Automotive Batteries 0.04 0.09 0.03 0.07 0.05 0.02 0.1
Bale Wrap 0 0 0 226 1.7 1.1 0
Electronic Waste 3.9 53 7.6 8.3 3.65 14.0 8.12
Mattresses 0.55 1.06 1.2 1.4 1.2 1.65 1.77
MHSW 4.95 5.22 4.84 5.62 8.02 8.53 6.77
Leaf and Yard Waste 4.0 86 | 106 | 11.9 130 | 254 | 379
Total 190.5 | 2056 | 219.3 | 254.2 383.6| 309.6| 287.1

Note: All values are presented in tonnes. NA = Not Available

The increased diversion that has been noted since 2017 is primarily attributed to the increased leaf and yard
waste contribution, as well as the increased quantity of recyclable materials diverted. As would be expected with
the implementation of the curb-side collection program for recyclable materials, the quantity of recyclables
diverted remains higher than in previous years. It is noted that this quantity of diverted materials does not
account for the clean wood and brush (i.e. burnable) that is also diverted from the landfill.
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SITE SETTING

Summary of Hydrogeologic Setting

The St. Edmunds landfill site is located within the physiographic region known as the Bruce Peninsula (Chapman
and Putnam, 1984). The region is characterized by generally flat topography with shallow overburden and
abundant bedrock exposed at ground surface. Regionally, the bedrock dips gradually to the south-west towards
Lake Huron. The upper bedrock is of the Guelph Formation and primarily consists of dolomite. The exposed
bedrock surfaces in the area are scoured from glacial activity and are typically irregular due to weathering.

Based on the Hydrogeologic Investigation (H&P et al, 1989), the overburden at the site ranges in thickness from
approximately 1.4 m to 3.7 m and generally consists of two units including (i) sand and gravel and (ii) silt-till.
According to the borehole logs for the monitoring wells installed as part of the Hydrogeologic Investigation, the
sand and gravel unit is generally found to the northwest and in close proximity to the landfill while the silt till soils
are generally associated with the low-lying areas to the south, east, and west of the landfill. The underlying
bedrock is generally described as poorly fractured dolostone. Copies of the borehole logs for wells O-1 to O-9
and B-1 to B-5 are provided in Appendix C and cross-sections are provided in Appendix D. It is noted that
borehole logs for piezometers P-1 through P-3 and wells W-1 to W3-03 are not available for inclusion in this
report. Efforts by the Municipality to locate/obtain the borehole logs have been unsuccessful.

The topography at the site generally slopes gradually towards the south/southwest. Based on groundwater
elevations in the monitoring wells, groundwater flow through the shallow overburden and bedrock is inferred to
be in a south to south-westerly direction towards Lake Huron (Figure 4A and Figure 4B).

Existing Surface Water Features at the Site

Regional Drainage System

Generally, drainage from upgradient lands is intercepted by the ditch system along McArthur Road, which directs
stormwater in a southeasterly direction to Warner Bay Road, then southwesterly towards Warner Bay. This
drainage area upstream from the landfill is approximately 222 ha.

As shown on Figure 2, drainage from the landfill site is generally in a southerly direction towards Warner Bay
Road. At the confluence point between the upgradient drainage system and the site drainage system,
stormwater is channelled into two separate ditches, herein referred to as the ‘north ditch’ and ‘south ditch’, which
continue to flow southwesterly along Warner Bay Road.

Two ponds are located at the southwest portion of the landfill site property, and approximately 800 meters from
the landfill footprint. The historical extraction of cover material from a borrow pit (licensed by the Ministry of
Natural Resources) resulted in the formation of these ponds, herein referred to as the ‘borrow pit ponds’ or ‘BPP1
and BPP2'. The north ditch along Warner Bay Road drains into BBP2. Discharge water from BBP2 discharges
via a drainage ditch that connects to the south drainage ditch of Warner Bay Road and flows towards Lake
Huron.

Site Stormwater Drainage System

According to the PDO, stormwater drainage was generally characterized by sheet flow in a
southerly/southwesterly direction prior to site development. However, in 1993/1994 drainage improvements
were made to enable landfilling operations to take place in Areas B and C, and to relocate an existing ditch
system away from the toe of the landfill footprint.

Currently, the drainage from the landfilling area is directed to a ditch system constructed to the south of the
landfill footprint (Figure 7). When this drainage system was constructed, stormwater flow into this area was
mixed with regional flow from the northeast. However, under MECP consultation and the CofA for stormwater
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management, regional surface water drainage from the northeast has been redirected to the southeast along
McArthur Road. Run-off from the landfill area is directed to the south towards Warner Bay Road, which is located
400 m from the southern limit of the landfill footprint. It then mixes with water from the northern ditch and
discharges to the Borrow Pit Pond (BPP2).

Municipal Sewage Works CofA (No. 5854-7DSSDD)

On July 11, 2008 an Approval for Municipal Sewage Works (i.e. CofA No0.5854-7DSSDD) was issued for the
stormwater management works for the site. The drainage area of the stormwater management works consists
of 10.2 ha, which includes the landfill area and stump disposal area and an additional 4.67 ha for access roads
and the recycling area. As part of the CofA, several maodifications to the existing drainage system were required,
which are described in the ‘Surface Water Management Report, St. Edmunds Landfill Site, Municipality of
Northern Bruce Peninsula’ (G&M, August 2007). Construction of these modifications to the stormwater
management works were generally completed in 2011.

MONITORING REQUIREMENTS

Monitoring Locations

Groundwater

Groundwater and surface water quality monitoring has been completed at the site since 1988. Currently, the
sampling program consists of sampling twice annually, in the spring and the fall, from 11 overburden monitoring
locations including wells O-1, O-2, O-3, O-4, 0-6, O-7, 0O-8, O-9, W-1, W-2, and W-3/03, and from seven bedrock
monitoring points at five different locations, including wells B-2, B-3, B-4 and B-5, and the bedrock piezometer
nest (i.e. P-1, P-2, and P-3). It is noted that monitoring wells B-1 and O-5 have not been sampled since 1998
and 1993, respectively, and are assumed to be destroyed. There are no plans to replace these wells as the
existing monitoring network is considered sufficient to monitor compliance at the site.

Surface Water

While surface water quality monitoring was first completed at the Site in 1988 (i.e. SW-1 only), a more
comprehensive sampling program was initiated in 1995. Currently, surface water quality monitoring is completed
at five (5) locations to support the requirements of the Approvals for both Waste Disposal and Stormwater
Management. The surface water sampling program for the Site includes the following:

¢ S-1: Located in the external drainage ditch east of the landfill footprint. Representative of background
surface water flowing from McArthur Road.

s $-6: Located in stormwater management pond immediately southwest of the landfill footprint.
Representative of surface water directly downgradient of the landfill.

e S-6A: Located downstream of the confluence of ditches draining surface water from the stormwater
management pond and McArthur Road. Representative of surface water downgradient of the landfill
after mixing with background water.

¢ S$-8: Located in the north ditch prior to discharging into the borrow pit pond (i.e. BPP2).

e S-9: Located in the outlet creek west of BPP2. Represents surface water discharging from the site.

It is noted that surface water sampling locations S-1, S-6 and S-9 are required under the CofA for Municipal
Sewage Works. The additional locations are sampled to support the assessment of potential impacts and
attenuation at the site. Surface water sampling locations are presented on Figure 2 and Figure 7.

PAGE 10 OF 24













































































































































































































































































































































































































































































































































