
2023 ANNUAL 
GROUNDWATER 
AND SURFACE 
WATER 
MONITORING 
REPORT
NEW LISKEARD WASTE
DISPOSAL SITE
THE CITY OF TEMISKAMING SHORES
P.O. BOX 2050, 325 FARR DRIVE
HAILEYBURY, ONTARIO
P0J 1K0

PROJECT NO.: TY131010
DATE: APRIL 2024

WSP Canada Inc.
33 Mackenzie Stree, Suite 100
Sudbury, Ontario
P3C 4Y1
T: +1 705 524-6861

WSP.com



2023 Annual Groundwater and Surface Water Monitoring Report WSP Canada Inc.
Project No. TY131010 April 2024
The City of Temiskaming Shores  Page ii

WSP Canada Inc. prepared this report solely for the use of the intended recipient in accordance with the
professional services agreement. The intended recipient is solely responsible for the disclosure of any
information contained in this report. The content and opinions contained in the present report are
based on the observations and/or information available to WSP Canada Inc. at the time of preparation.
If a third party makes use of, relies on, or makes decisions in accordance with this report, said third party
is solely responsible for such use, reliance or decisions. WSP Canada Inc. does not accept responsibility
for damages, if any, suffered by any third party as a result of decisions made or actions taken by said
third party based on this report. This limitations statement is considered an integral part of this report.

The original of this digital file will be conserved by WSP Canada Inc. for a period of not less than 10
years. As the digital file transmitted to the intended recipient is no longer under the control of WSP
Canada Inc., its integrity cannot be assured. As such, WSP Canada Inc. does not guarantee any
modifications made to this digital file subsequent to its transmission to the intended recipient.
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1 INTRODUCTION
WSP Canada Inc. (WSP), formerly known as Wood Environment & Infrastructure Solutions, was retained by The
City of Temiskaming Shores (the City) to prepare the 2023 annual groundwater and surface water monitoring
report for the New Liskeard Waste Disposal Site (the Site).  The following report provides a detailed evaluation and
summary of the 2023 monitoring data and was completed to constitute the 2023 Annual Monitoring Report to be
submitted to the Ministry of the Environment, Conservation and Parks (MECP) in accordance with Condition F(3) of
Environmental Compliance Approval (ECA)  No. A-500-1115044194 , provided in Appendix A.  This document also
includes a review of the historical and current groundwater and surface water flow and geochemical data,
geochemical trends, as well as an evaluation of the groundwater quality with respect to MECP Guideline B-7, as
well as a trigger level monitoring program.

1.1 SITE LOCATION
The Site is located approximately 3 kilometres (km) west of New Liskeard, Ontario, West ½ of Lot 5, Concession 2,
within the City of Temiskaming Shores, in the District of Temiskaming.  The Universal Transverse Mercator (UTM)
coordinates of the Site are 596760 Easting and 5262520 Northing, Zone 17, relative to the North American Datum
(NAD) 83 (collected via handheld Global Positioning System (GPS), accuracy +/- 5 metres (m)).  The location of the
Site is presented on Figure 1.

1.2 OWNERSHIP AND KEY PERSONNEL
Contact information for the Site contact representative and the Competent Environmental Practitioner (CEP) for
both groundwater and surface water is outlined below.

Site Contact Representative:

Steve Burnett
The City of Temiskaming Shores
P.O. Box 2050, 325 Farr Drive
Haileybury, Ontario  P0J 1K0
Phone: (705) 672-3363 ext. 4132
Fax: (705) 672-2911
Email: sburnett@temiskamingshores.ca

Groundwater and Surface Water CEP:

Larry Rodricks, M.A.Sc., P.Eng.
Senior Principal, Environmental Engineer
WSP Canada Inc.
900 Maple Grove Road, Unit 10
Cambridge, Ontario N3H 4R7
Phone: (519) 650-7108
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1.3 DESCRIPTION AND DEVELOPMENT OF THE SITE
The Site ceased accepting waste in June 2009, at which time the final waste contours were achieved, and has since
been inactive, but was formerly operated under C of A No. A571505, provided in Appendix A, issued in May 2000,
and amended in April 2005, April 2007, October 2012 and December 2013.  The Site was in operation prior to the
issuance of the C of A and is reported to have been in operation for over 90 years prior to the current state of
inactivity, before which time the area was used as a limestone quarry (Story Environmental Inc. (Story), 2013).  The
Site was approved to accept domestic, commercial and non-hazardous solid industrial waste.  The former C of A
specified an approved landfill area of 2.02 hectares (ha) within a total Site area of 32 ha, however it is reported
that the historical waste fill area extended outside of the approved fill area footprint and is currently
approximately 5.9 ha.

The 2012 amendment to the C of A approved the construction of solar panels within the Contaminant Attenuation
Zone (CAZ), the location of which is shown on Figure 2.  Condition 30 of the C of A states that solar panels can be
installed in this area, as long as they do not interfere with the ongoing groundwater monitoring program or
functioning of the CAZ.  Construction activities in this area were initiated in 2013.  The most recent C of A
amendment (i.e., December 2013) acknowledges the ongoing Environmental Assessment process and potential
expansion of the Site.

The Site began accepting waste on 17 October 2023, and is currently operated under Environmental Compliance
Approval (ECA) No. A-500-1115044194 issued December 2, 2021, revoking the former Compliance Approval (C of
A) No. A571505.  The ECA allows for the use of a 7.7 hectares (ha) waste fill area within a total Site area of 32 ha,
and a maximum capacity not to exceed 366,845 cubic meters (m3) (Appendix A).  The Site is approved to accept
domestic, commercial, and industrial solid non-hazardous waste as defined under Ontario Regulation 347.  At the
request of the City, the 2023 monitoring program was completed in accordance with the former C of A due the
landfill’s continued state of inactivity.  As per Condition H.6 of the ECA, a letter requesting permission from the
District Manager for deviation from the monitoring plan requirements, as detailed in the ECA, has been provided in
Appendix A.

Construction activities for the approved Site expansion have been ongoing since October 2022, and the Site started
accepting waste on 17 October 2023, as per the City.  In 2022, construction activities consisted of clearing and
grubbing, internal roadway construction, drainage ditches and leachate pond construction, as well as foundation
work for the weight scale.  Also, the waste historically deposited outside the waste footprint area was excavated
and deposited within the approved waste footprint in 2022, in compliance with condition G(2)(2) of the New
Liskeard ECA. During the 2023 monitoring period, construction activities comprised of removing the existing
storage building, adding the weigh scale, scale house and new equipment storage building.  In addition, the
seepage pond and ditching have also been completed over the 2023 monitoring period.  There are no construction
activities scheduled for the 2024 monitoring period.   The approved landfill expansion boundaries, as well as the
current Site facilities are illustrated on the Site Operations Plan (Figure 2).

As reported by the City, no landfill operations issues were encountered, or complaints received regarding the Site
during 2023.
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1.3.1 WASTE QUANTITIES RECEIVED
A weigh scale was installed at the Site, daily records are kept in order to estimate the amount of uncompacted
waste received at the Site.  The New Liskeard Landfill accepted approximately 1,761.48 tonnes of uncompacted
waste in 2023.  Estimates of uncompacted waste are illustrated below in Table 1.

All refrigerators received at the New Liskeard Landfill are tagged by licensed technicians, indicating that all
potential ozone depleting substances (i.e., refrigerants) have been removed.

1.3.2 ON-SITE RESOURCE RECOVERY ACTIVITIES
Designated resource recovery areas are available at the landfill.

Tires:  Tires are accepted at the Site in a designated area and stockpiled for shipment to a recycler. The number of
tires collected from the landfill during 2023 and sent for recycling is unknown, as the City is not provided with this
information under the new Full Producer Responsibility Program.

Scrap Metal:  Scrap metal is accepted at the Site in a designated area and is sorted and removed from the Site
regularly for recycling.  Approximately 10.12 tonnes of scrap metal was transferred off-Site during 2023.

Table 1 – Waste Quantities Received in 2023

WASTE DESCRIPTION TOTAL ANNUAL UNCOMPACTED WASTE (TONNES)

Residential/Commercial Waste 1,729.68

Yard Waste 28.01

Contaminated Waste 1.85

Ozone Depleting or Freon Containing Item 0.07

Asbestos 1.87

ANNUAL TOTAL 1,761.48

1.3.3 SITE CAPACTIY
Updated aerial photography or topographical surveys for the Site will be completed annually in order to accurately
track the landfill capacity consumed and remaining, as well as the associated estimated remaining life span of the
Site.  The landfill volume consumed/remaining, and predictions of remaining life span can be estimated based on
the final contours provided in the Site’s D&O Plan (Wood, 2020a) and updated ground contour plan.  The approved
final contours for the Site are provided on Figures 6 and 7 of the D&O Plan (Wood, 2020a).

Bulk density can also be used to estimate landfill volume consumed; however an accurate estimate can only be
calculated on the years that a Site survey is undertaken.  The estimate weigh scale statistics from 2023 indicate
that there were 1,761.48 tonnes of landfilled waste in 2023.  A conversion factor of 0.593 tonnes per cubic meter
(tonnes/m3) is used to estimate the volume of waste, which is based on prior experience with other landfills in
northern Ontario.  Using the tonnes of landfilled waste during 2023 and an estimated bulk density for waste of
0.593 tonnes/m3, the total landfill volume consumed during 2023 is estimated to be approximately 2,970 m3 based
on general assumptions of waste composition.

The Site has a maximum landfill volume of 366,845 m3, not including the final cover volume.  The approved final
contour plan includes the placement of a 0.6 m thick layer of low permeable soil underlying a 0.15 m thick layer of
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vegetated topsoil.  The total volume of the final landfill cover is estimated to be 33,675 m3.  The remaining landfill
capacity for the disposal of waste based on the 2023 weigh scale statistics, is therefore calculated to be
363,875 m3.

In order to determine the remaining Site life, an annual waste disposal volume is required.  As the Site has only
been operational since October 17th, 2023, the assumed annual waste disposal volume was calculated using the
2023 combined waste volume estimates from the Haileybury Landfill (closed on October 17th, 2023) and the New
Liskeard Landfill.  Both the Haileybury and New Liskeard Landfills service the same geographical areas within the
municipal boundary of the City of Temiskaming Shores, which includes the communities of New Liskeard,
Haileybury and Dymond Township, as well as the Town of Cobalt.  Therefore, the annual waste disposal volume for
the geographical area of the City of Temiskaming Shores is estimated to be 17,656 m3 in 2023.  Based on the
remaining landfill capacity for waste disposal of 363,875 m3 and an annual waste disposal volume of 17,656 m3,
the Site has a remaining life span of approximately 21 years.

It is recommended that an updated topographical survey be undertaken during the 2024 monitoring period to
accurately track the consumed and remaining landfill capacity.

1.4 MONITORING AND REPORTING PROGRAM
OBJECTIVES AND REQUIREMENTS

Previous investigations resulted in the instrumentation of the Site with a variety of groundwater monitoring wells.
A total of 50 monitoring wells were previously used for monitoring purposes; two additional historical wells were
historically confirmed destroyed (OW-19-I and OW-19-II).  Twenty-three (23) of the historical monitoring wells
currently comprising the monitoring network are sampled three times annually (OW-1R-I, OW-1R-III, OW-10-I,
OW-10-II, OW-11-I, OW-11-II, OW-12-I, OW-12-II, OW-13-I, OW-16-I, OW-16-II, OW-16-III, OW-17-I, OW-17-II, OW-
17-III, OW-23-I, OW-23-II, OW-24-I, OW-24-II, OW-24-III, OW-25-I, OW-25-II and OW-25-III).  Nine additional wells
are not sampled, but are retained for water level measurements (OW-1R-II, OW-13-II, OW-14-I, OW-14-II, OW-18-I,
OW-20-I, OW-20-II, OW-21 and OW-22-I).

Adjustments were made to the monitoring well network during both 2014 and 2017, including the
decommissioning of various historical wells, the re-installation of wells that had been damaged or destroyed, and
the installation of additional monitoring wells to the network for inclusion in the annual monitoring program.  As
part of the 2014 monitoring well installation program, a new well nest, OW-30, was installed in order to delineate
the southern extent of the landfill-derived groundwater plume at the downgradient CAZ boundary.  Two wells
were installed at this location, in the moderate depth and deep aquifers, and both wells were added to the annual
monitoring well network.  Four additional downgradient wells were installed along the CAZ boundary in 2017,
comprising well nest OW-31, with shallow and moderate depth overburden installations, and the addition of deep
bedrock wells OW-30-III and OW-25-IV at the associated well nests.  In addition, a deep bedrock installation, OW-
10-III, was installed at well nest OW-10 in 2017.

Static groundwater levels are measured at each well in the monitoring network during each of the three annual
monitoring events.  In addition to the above monitoring well network, seven residential supply wells are sampled
once annually, during the spring (WS-7, WS-8, WS-9, WS-13, WS-14, WS-15 and WS-16).  The locations of
groundwater monitoring wells and residential supply wells, with respect to the landfill area, are presented on
Figure 3.



2023 Annual Groundwater and Surface Water Monitoring Report WSP Canada Inc.
Project No. TY131010 April 2024
The City of Temiskaming Shores  Page 5

An annual surface water monitoring program was initiated in 2017, but was not a requirement of the former
C of A.  Surface water monitoring is completed at six stations (SW-1 through SW-6), situated at upstream, mid-Site
and downstream locations on various watercourses in the vicinity of the Site.  Sampling is currently undertaken
three times annually, in conjunction with the groundwater monitoring program.  Surface water sampling locations
are presented on Figure 4.  The sampling frequency was reduced from eight sampling events to three over the
2023 monitoring period to align with the new ECA requirements.  As the program has been conducted since 2017,
a statistically valid dataset (i.e., at least eight data points over a minimum of 2 years) has been established for the
monitoring network.

Although landfill gas monitoring was not a requirement at the Site, WSP observed evidence of methane gas in well
OW-18 during the 2014 monitoring efforts.  It was subsequently decided that a landfill gas monitoring program
would be initiated in 2015, in order to measure and track potential landfill gas production within the waste
deposits.  Landfill gas measurements are now completed three times annually in OW-18, in conjunction with the
groundwater monitoring program.
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2 PHYSICAL SETTING

2.1 GEOLOGY AND HYDROGEOLOGY
Borehole logs, including those prepared by others, detailing soil and groundwater conditions for the monitoring
well network are provided in Appendix B.  In summary, the borehole logs indicate subsurface conditions at the Site
consisting of silt over shallow limestone bedrock in the vicinity of the fill area.  It is anticipated that the limestone
unit is similar in hydraulic properties to the silt unit, and that the two units generally behave as one.  As illustrated
on the hydrogeological cross section provided on Figure 4, overburden increases in thickness with distance from
the fill area towards the northeast, and comprises mostly silt, which varies in sand and clay content depending on
location.  Bedrock in the vicinity of the northeast CAZ boundary, and further to the northeast, is reported by Jagger
Hims Limited to be an assumed mafic igneous, as opposed to the limestone type which was noted by others
elsewhere on the site.  The deeper bedrock unit to the northeast of the Site was encountered at depths of up to
approximately 23 m below ground surface, but was not instrumented; rather, a deep silt/bedrock contact unit was
instrumented in the multi-level wells in this area.

As described above, supplemental boreholes were drilled in 2017, at locations along the downgradient boundary
of the CAZ and at a background location.  A total of five boreholes were drilled, each adjacent to existing well
nests, with the purpose of developing additional hydrogeologic data of the shallow and deep groundwater flow
systems.  The boreholes were identified as OW-10-III, OW-25-IV, OW-30-III, OW-31-I and OW-31-II, and locations
are indicated on Figure 2.  Borehole logs of these new installations are also included in Appendix B.

Boreholes were advanced through the overburden using a track mounted CME 55 drill outfitted with hollow stem
augers.  As bedrock was encountered, at selected locations the boreholes were cored using a diamond HQ coring
bit.  At one location, OW-10-III, bedrock in the open borehole was tested for hydraulic conductivity at three depth
intervals, using standard Lugeon testing methods.  At all locations, the boreholes were completed with a PVC
monitoring well with the screens set to intercept a specific zone of interest.  Hydraulic conductivity calculations are
summarized in Appendix C.

Packer testing of OW-10-III indicated tight bedrock at the completion depth of 16.1 m, and the estimated hydraulic
conductivity was 4.3 X 10-8 m/s.  In the shallower reaches of the rock, between 3 m depth and 8.2 m depth, the
hydraulic conductivity was initially 1.5 X 10-7 m/s, increasing up to 4.0 X 10-6 m/s at the highest pressure step of
60 psi.  The increase in hydraulic conductivity with pressure steps may indicate an uplifting or washing out of
bedded limestone.  As such, the initial estimate of 1.5 X 10-7 m/s is considered representative of the hydraulic
conductivity of the upper bedrock horizon at this test location.

Hydraulic testing was also carried out on OW-30-III and OW-25-IV.  This testing was performed by adding water to
the top of the well casing and recording the subsequent fall of water levels with respect to time to a near static
condition.  Estimation utilized a calculation method by Hvorslev, with calculations presented in Appendix C.  At
OW-25-IV, the well was installed to straddle the overburden-bedrock contact.  The calculated hydraulic
conductivity was 8.9 X 10-8 m/s.

At OW-30-II, the hydraulic testing interval was deep bedrock, between approximately 26.7 m depth and 30.4 m
depth.  The calculated hydraulic conductivity was 7.3 X 10-8 m/s.
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In general, the limestone bedrock has a hydraulic conductivity on the order of 7 X 10-8 m/s, with a higher value in
the upper weathered reaches of the bedrock, on the order of 1.5 X 10-7 m/s.  The overburden and bedrock test
location exhibited a hydraulic conductivity of 8.9 X 10-8 m/s, which is in the same range of the bedrock-only test
locations.  This would tend to support the previous assumptions that the bedrock and overburden have hydraulic
conductivities in the same order of magnitude and would effectively act as a single hydraulic unit.

Static water levels were recorded by WSP at each of the wells during the spring, summer and fall 2023
groundwater monitoring events.  Appendix D presents the groundwater elevations measured during the 2023
groundwater monitoring events.  Figures 5A through 5F present the inferred groundwater elevation contours and
groundwater flow directions for both the shallow and deep aquifers for each of the three 2023 monitoring events.
In general, the recorded static groundwater levels indicate groundwater flow across the Site towards the northeast
in both the shallow and deep groundwater flow systems.  Groundwater elevations in the vicinity of the Site mimic
the topography of the area, decreasing to the northeast within the fill area, then flattening out across the CAZ, and
subsequently decreasing steeply from the northeast corner of the CAZ to Highway 65.

Based on September and July 2017 data, the hydraulic gradient of the groundwater in the shallow aquifer through
the fill area and the CAZ for the Site is approximately 0.045 m/m to 0.050 m/m.  The deep aquifer hydraulic
gradient is similar, at approximately 0.038 m/m to 0.050 m/m. Downgradient of the CAZ, the hydraulic gradient
steepens to a typical value of approximately 0.2 m/m.

Groundwater contaminant velocity was calculated historically for the above groundwater conditions.  The typical
gradient of groundwater movement through the CAZ is 0.05 m/m.  Assuming a soil porosity of 0.3, and the
overburden hydraulic conductivity calculated above (8.9 X 10-8 m/s), a contaminant velocity of 47 cm per year is
calculated.  Using the higher hydraulic conductivity calculated from the upper bedrock/overburden contact (1.5 X
10-7 m/s), a velocity of 79 cm per year is calculated.

Groundwater that leaves the CAZ experiences higher gradients as it moves toward Highway 65.  For example, the
overburden velocity would increase to 1.9 m per year, and deep groundwater movement at the bedrock contact
would increase to 3.2 m per year.

2.2 SURFACE WATER FEATURES
The Site is situated on a limestone ridge which forms a portion of the watershed divide separating the South Wabi
Creek catchment, located west of the Site, from the Wabi Creek catchment, located east of the Site.  South Wabi
Creek is situated approximately one km from the Site.  There is no surface water on-Site, however an unnamed
tributary, with headwaters near the northeast corner of the CAZ, flows away from the Site to the northeast,
discharging to the Wabi River approximately 1.5 km downstream.
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3 DESCRIPTION OF MONITORING
PROGRAM

3.1 MONITORING LOCATIONS
Monitoring locations for groundwater and surface water are illustrated on Figures 2 and 3, respectively.  Detailed
monitoring locations are provided in Tables 1 through 3.  Monitoring well elevations for top of casing are provided
in Appendix D.

Table 1 – Monitornig Well Locations On-Site

MONITORING
LOCATION

EASTING ZONE
16 NAD 83

NORTHING
ZONE 16 NAD 83

COLLECTION
METHOD

ACCURACY COLLECTION
PERSONNEL

DATE
COLLECTED

OW-1R Nest 596848 5262959

Handheld GPS +/- 5 m Trained WSP
field crew

26-27 May 2013

OW-10 Nest 596724 5263229

OW-11 Nest 597001 5263159

OW-12 Nest 597007 5262919

OW-13 Nest 596602 5262921

OW-14 Nest 596977 5262674

OW-16 Nest 597372 5263132

OW-17 Nest 597359 5263362

OW-18 596771 5262904

OW-20 Nest 596970 5262468

OW-21-I 597141 5262527

OW-22-I 596974 5262607

OW-23 Nest 597678 5263239

OW-24 Nest 597372 5263251

OW-25 Nest 597370 5263000

OW-30 Nest 597401 5262836 8 Sept 2014

OW-31 Nest 597398 5262893 13 June 2017
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Table 2 – Residential Supply Well Locations

MONITORING
LOCATION

EASTING ZONE
16 NAD 83

NORTHING
ZONE 16 NAD 83

COLLECTION
METHOD

ACCURACY COLLECTION
PERSONNEL

DATE
COLLECTED

WS-7 597484 5263623

Handheld GPS +/- 5 m Trained WSP
field crew 26-27 May 2013

WS-8 597497 5263589

WS-9 597857 5263155

WS-13 597321 5263658

WS-14 597770 5263282

WS-15 597818 5263188

WS-16 597744 5263356

Table 3 – Surface Water Monitoring Locations

MONITORING
LOCATION

EASTING ZONE
16 NAD 83

NORTHING
ZONE 16 NAD 83

COLLECTION
METHOD

ACCURACY COLLECTION
PERSONNEL

DATE
COLLECTED

SW-1 595598 5262440

Handheld GPS +/- 5 m Trained WSP
field crew 1 May 2017

SW-2 597779 5263227

SW-3 598065 5263297

SW-4 598707 5263742

SW-5 598717 5263939

SW-6 598864 5263692

Table 4 presents a summary of the available construction details and respective on-Site positions of the sampled
groundwater monitoring wells.  Most construction details are based on borehole logs prepared by others
(Appendix B).

Table 4 – Sampled Groundwater Monitoring Well Construction Details

WELL ID CONDITION TOTAL DEPTH
(mbgs)

SCREENED
INTERVAL (mbgs) UNIT SCREENED ON-SITE POSITION

OW-1R-I Good 20.3 17.3 – 20.3 Limestone Bedrock Source

OW-1R-III Good 4.2 1.2 – 4.2
Silty Sand /
Limestone

Bedrock
Source

OW-10-I Good 5.5 4.0 – 5.5
Limestone

Bedrock
Crossgradient

OW-10-II Good 2.4 0.9 – 2.4 Silt Crossgradient

OW-10-III Good 18.1 12.1 – 18.1
Limestone

Bedrock
Crossgradient

OW-11-I Good 5.5 4.0 – 5.5
Limestone

Bedrock
Downgradient
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WELL ID CONDITION TOTAL DEPTH
(mbgs)

SCREENED
INTERVAL (mbgs) UNIT SCREENED ON-SITE POSITION

OW-11-II Heaved 2.3 0.8 – 2.3 Silt / Bedrock Downgradient

OW-12-I Good 5.5 4.0 – 5.5
Limestone

Bedrock
Downgradient

OW-12-II Good 2.2 0.7 – 2.2 Silt / Bedrock Downgradient

OW-13-I Good 10.8 7.8 – 10.8
Limestone

Bedrock
Upgradient

OW-16-I Good 23.1 20.1 – 23.1 Silty Sand CAZ Boundary

OW-16-II Good 7.5 4.5 – 7.5 Silt CAZ Boundary

OW-16-III Good 4.0 1.0 – 4.0 Silty Sand / Silt CAZ Boundary

OW-17-I Good 11.9 8.9 – 11.9 Silty Sand
Downgradient of

CAZ

OW-17-II Good 7.5 4.5 – 7.5 Sandy Silt
Downgradient of

CAZ

OW-17-III Good 3.2 0.2 – 3.2 Silty Clay / Sand
Downgradient of

CAZ

OW-23-I Good 18.1 15.1 – 18.1 Sandy Silt
Downgradient

Sentinel

OW-23-II Good 13.0 10.0 – 13.0
Clayey Silt /
Sandy Silt

Downgradient
Sentinel

OW-24-I Good 18.7 17.2 – 18.7 Sand CAZ Boundary

OW-24-II Good 8.4 6.9 – 8.4
Silty Clay / Sandy

Silt
CAZ Boundary

OW-24-III Good 4.9 3.4 – 4.9
Silty Clay / Clayey

Silt
CAZ Boundary

OW-25-I Good 22.8 21.3 – 22.8 Silt CAZ Boundary

OW-25-II Good 9.1 7.6 – 9.1 Silt CAZ Boundary

OW-25-III Good 4.0 2.5 – 4.0 Silt CAZ Boundary

OW-25-IV Good 30.3 27.3 – 30.3 Bedrock CAZ Boundary

OW-30-I Good 20.3 17.3 – 20.3 Silty Sand CAZ Boundary

OW-30-II Good 7.8 4.8 – 7.8 Silty Sand CAZ Boundary

OW-30-III Good 30.4 27.4 – 30.4 Sandstone CAZ Boundary

OW-31-I Good 7.6 4.6 – 7.6 Sand and Gravel CAZ Boundary

OW-31-II Good 15.9 12.9 – 15.9
Silty Sand / Sand

and Gravel
CAZ Boundary
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According to the groundwater elevation data collected to date, well nest OW-10 is considered unlikely to be
impacted by landfill leachate since it is located north of the Site (i.e., crossgradient).  Based on this conclusion, well
nest OW-10 has historically been considered to be representative of background (i.e., non-impacted) water quality
conditions, and allows a detailed evaluation of the Site to be undertaken with respect to MECP Guideline B-7.

Well nest OW-1R is situated immediately downgradient of the historical fill area, and wells OW-1R-I and OW-1R-III
are therefore considered to be source monitoring locations. OW-13-I is situated immediately upgradient of the fill
area, however this location is not appropriate for use as a background monitoring location given its close proximity
to the waste deposits.  Well nests OW-11 and OW-12 are situated at the historical downgradient property
boundary, prior to the establishment of the CAZ.  These wells are representative of downgradient groundwater
quality, however additional property is available downgradient of these well nests for continued natural
attenuation.

The downgradient CAZ boundary is monitored by a variety of multi-level well nests, including OW-30, OW-31,
OW-25, OW-16 and OW-24, which are situated at slightly increasing distances from the fill area.  Well nest OW-17
is situated slightly further downgradient from OW-24, and is outside of the CAZ, immediately south of the hydro
corridor.  An additional well nest, OW-23, is situated further downgradient, much outside of the CAZ, and is
intended to be a downgradient sentinel monitoring well nest, situated upgradient of Highway 65 and the
associated residential supply well monitoring locations.

Table 5 presents a summary of the surface water monitoring locations.  Surface water monitoring station SW-1 is
situated on South Wabi Creek, at the Rockley Road crossing located west of the Site and is therefore considered to
be representative of upstream water quality conditions.  Surface water stations SW-2, SW-3 and SW-4 are all
situated on the unnamed tributary to the Wabi River, whose headwaters originate in the vicinity of the CAZ.  These
three monitoring stations are located at varying distances downstream of the CAZ.  Surface water stations SW-5
and SW-6 are situated on the Wabi River, upstream and downstream of the confluence with the unnamed
tributary, respectively.  Locations of all surface water sampling stations are indicated on Figure 4.

Table 5 – Surface Water Monitoring Stations Summary

STATION ID WATERCOURSE POSITION

SW-1 South Wabi Creek Upstream

SW-2 Unnamed Tributary to the Wabi River Downstream

SW-3 Unnamed Tributary to the Wabi River Downstream

SW-4 Unnamed Tributary to the Wabi River Downstream

SW-5 Wabi River Downstream

SW-6 Wabi River Downstream
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3.2 MONITORING FREQUENCY
As per previous annual monitoring events, groundwater was sampled three times annually by WSP, during the
spring, summer and fall.  Landfill gas monitoring was conducted concurrently with groundwater sampling.
Sampling events occurred on the following dates:

• Spring – 19-20 June 2023;

• Summer – 28-30 August 2023; and,

• Fall – 16-18 October 2023.

Surface water sampling was undertaken on three occasions during 2023, on the following dates:

• 19 June 2023;

• 30 August 2023; and,

• 17 October 2023.

3.3 FIELD AND LABORATORY PARAMETERS AND
ANALYSIS

Geochemical analyses for general chemistry, metals and nitrogen cycle parameters were completed on all
groundwater samples collected.  Geochemical analyses for surface water samples comprised those listed in
Column 3 of Schedule 5 of the MECP Landfill Standards Guideline during the three sampling events.  A detailed list
of laboratory parameters is included in Appendix E.  Field parameters comprised temperature, pH, conductivity
and dissolved oxygen.  Static water level measurements were also recorded.  Steam flow measurements were
recorded during each surface water monitoring event, with the exception of stations SW1, SW5, and SW6 given
the width of the watercourses where an accurate measurement cannot be recorded.  All field equipment was
maintained and calibrated appropriately prior to each use.

3.4 MONITORING PROCEDURES AND METHODS
Monitoring and sample collection followed typical industry standard practices and WSP standard operating
procedures (SOPs).  Each groundwater monitoring well was purged prior to sampling to ensure the sample was
representative of the formation water.  Dedicated well instrumentation (Waterra Tube and foot valve system) was
used to obtain water samples from the groundwater monitoring wells, and samples were immediately transferred
to laboratory-prepared sample vials and bottles.  Samples identified for heavy metals analysis were field-filtered
using a single use 0.45 µm filter unit, and the remaining samples were preserved following standard laboratory
protocols as established in the MECP “Guidance on Sampling for Use at Contaminated Sites in Ontario” (revised
December 1996).  Care was taken during collection of surface water samples to ensure that a representative
sample was collected, and that underlying sediments were not disturbed.

Samples were submitted under chain of custody, in a temperature-controlled setting (i.e., in a cooler, on ice) to a
Canadian Association for Laboratory Accreditation (CALA) accredited laboratory sub-contractor, SGS Laboratories
(SGS), in Lakefield, Ontario for analysis.  The analytical results were subsequently forwarded to WSP.  Laboratory
analytical reports for 2023 are provided in Appendix E.
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The 2023 groundwater monitoring data were reviewed by comparison to the current MECP Ontario Drinking
Water Standards (ODWS).  Environmental compliance of groundwater quality was evaluated according to MECP
Guideline B-7.  The 2023 surface water monitoring data were reviewed by comparison to the current MECP
Provincial Water Quality Objectives (PWQO), as well as the Canadian Water Quality Guidelines (CWQG) and the
Aquatic Protection Values (APV) from Table 3.1 of the 2011 MECP document Rationale for the Development of Soil
and Groundwater Standards for use at Contaminated Sites in Ontario.

3.5 QUALITY ASSURANCE FOR SAMPLING AND
ANALYSIS

WSP uses recognized industry standards, including the Canadian Council of Ministers of the Environment (CCME)
Subsurface Assessment Handbook for Contaminated Sites and MECP’s manual Guidance on Sampling and
Analytical Methods for Use at Contaminated Sites in Ontario for conducting environmental assessments.  For
quality assurance, all work is supervised and internally reviewed by senior staff members.

Field sampling equipment decontamination was completed in accordance with accepted protocols.  As a minimum,
sampling equipment was washed with detergent solution and rinsed with distilled water between sampling
locations.  Decontamination procedures were undertaken to prevent any cross-contamination between monitoring
locations and sampling sites. Screening instruments were calibrated prior to each use.

As a minimum, for every ten groundwater or surface water samples collected, one field duplicate sample was
collected and included in the laboratory submission for analysis.  Three groundwater field duplicate samples were
collected during the summer and fall sampling events; four groundwater field duplicate samples were collected
during the spring sampling event, including one from a residential monitoring location.  One duplicate sample was
collected during each of the surface water monitoring events.

Samples were submitted to a CALA accredited laboratory that is MECP certified for the analysis of drinking water
samples.  Laboratory blanks and duplicates were used to ensure sample integrity.  Relative Percent Differences
(RPDs) were calculated and discussed where applicable.  Samples were placed in appropriate sample containers
provided by the laboratory and preserved (as required based on type of analysis) until delivered (shipped by
courier) to the laboratory for analysis.  A chain of custody form accompanied samples at all points of handling.
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4 MONITORING RESULTS

4.1 HISTORICAL DATA
Historical groundwater data are provided in Appendix F.  Water quality data dating back to 2011 and 2002 are
presented for monitoring wells and residential supply wells, respectively.  All available groundwater quality data
(i.e., dating back to either September 2014 or September 2017, depending on location) are presented for the more
recently installed monitoring wells.  Similarly, seven years of historical data are available for the surface water
monitoring stations; surface water data dating back to 2017 are provided in Appendix G.

4.2 DATA QUALITY EVALUATION
The analytical laboratory employed to perform the laboratory analyses (SGS) is accredited by the Standards Council
of Canada/Canadian Association for Laboratory Accreditation in accordance with ISO/IEC 17025:1999 – “General
Requirements for the Competence of Testing and Calibration Laboratories” for the tested parameters and has met
the standards for proficiency testing developed by the Standards Council of Canada for parameters set out in the
Soil, Ground Water and Sediment Standards.

Sample analysis dates provided on the laboratory analytical reports issued by SGS indicate that all sample analyses
were performed within the required sample/extract hold times, as indicated by the dates presented in columns for
each sample parameter on the analytical report.

The measured cooler temperatures when received by the laboratory were within acceptable limits (< 10 degrees
Celsius), with the exception of groundwater and residential samples during the spring monitoring event (i.e., work
order CA15728-JUN23 and CA15726-JUN23, respectively).  These samples were delivered to the laboratory with an
average temperature of 12°C for the groundwater samples and 13°C for the residential samples.  Temperatures
above 10°C are more conducive to chemical and biological activity in the sample, which can lead degradation or
transformation of target contaminants.  Therefore, results for samples delivered to the laboratory above 10°C
should be qualified and considered estimated, especially biological, and organic samples.

The laboratory minimum detection limits were reported to be at or lower than the required MECP reporting
detection limits for the parameters analyzed.  A comparison of the internal laboratory duplicate samples indicates
that all samples and the respective duplicates are within acceptable limits.

As a quality control measure, groundwater and surface water duplicate samples were collected during each
sampling event.  All duplicate data are provided in Appendix E and are summarized in Appendices F and G.  When
compared to concentrations reported in the original samples, groundwater and surface water duplicate water
quality data reported that all parameters were within an acceptable range with respect to relative percent
difference (i.e., the industry standard of less than 50%), with the exceptions of organic nitrogen and aluminum
during the spring event; fluoride, total kjeldahl nitrogen (TKN), aluminum, arsenic, chromium, copper,
molybdenum, nickel, tin, and titanium during the summer event; organic nitrogen, TKN, aluminum, copper and
nickel during the fall event; chemical oxygen demand (COD), total dissolved solids (TDS), total suspended solids
(TSS), and mercury in surface water during various sampling events throughout the year; and, dissolved organic
carbon (DOC), aluminum, copper, nickel and zinc during the residential sampling event in the spring.
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A breakdown of parameters by event and sample is provided in the associated tables in Appendices F and G.  This
deviation in duplicate water quality data with respect to relative percent difference is not interpreted to be
indicative of a sampling or laboratory bias and does not impact the findings of this report.

4.3 GROUNDWATER FLOW MONITORING
As discussed in Section 2.1, the recorded static groundwater levels indicate groundwater flow across the Site
towards the northeast in both the shallow and deep groundwater flow systems.  Static groundwater elevations are
presented in Appendix D; groundwater elevations, inferred groundwater elevation contours and groundwater flow
directions for the 2023 groundwater monitoring events are illustrated on Figures 5A through 5F.

In addition to the current groundwater elevation data, historical groundwater elevations were reviewed in order to
identify any trends or inconsistencies in the data.  Overall, the reported static groundwater elevations are
consistent with those recorded during historical sampling efforts.  A time-elevation graph was developed for
monitoring wells from 2000 to 2023, presented in Appendix H.  The available groundwater elevation data indicate
relatively stable elevations over time at monitoring locations.

4.4 GROUNDWATER QUALITY MONITORING
Samples were collected from all targeted wells during all three 2023 monitoring events, with the exception of
OW-25-IV which was dry during the spring event; OW-17-III and OW-25-IV which were dry during the summer
event; and OW-17-III which was dry during the fall event.  Monitoring well OW-16-III, OW-23-I, and OW-24-III were
damaged and not sampled during the 2023 monitoring period.

A photographic inventory of the monitoring wells is provided in Appendix I.  The condition of each monitoring well
was confirmed during each 2023 monitoring event, monitoring well OW-16-III was reported to be damaged below
ground surface since 2022.  Monitoring well OW-23-I was reported to be destroyed in spring 2023, likely as a result
of tree clearing activities in the area.  Monitoring well OW-24-III was reported to be damaged below ground
surface in spring 2023. No other noticeable requirement for maintenance or repair were observed.  During the fall
2020 event, OW-11-Iwas noted as having heaved historically but is still in operable condition.

4.4.1 BACKGROUND WATER QUALITY
Background water quality at the Site has historically been represented by well nest OW-10, situated crossgradient
to the fill area.  Until 2017, this multi-level well nest was comprised of a moderate depth limestone bedrock
installation (OW-10-I) and a shallow overburden installation (OW-10-II).  As previously discussed, a third
monitoring well was completed at this nest during 2017, comprising a deep bedrock installation (OW-10-III).  This
deep installation is considered representative of background water quality conditions in the deep bedrock aquifer
and is used for determination of compliance in deep downgradient installations.

Groundwater quality in this well nest is similar in the shallow and the moderate depth installations and is
characterized by low concentrations of chloride and most metals parameters, moderate concentrations of
alkalinity, dissolved organic carbon (DOC) and sulphate, and high concentrations of hardness, organic nitrogen and
total dissolved solids (TDS), in comparison to the ODWS.  Concentrations of some parameters, including fluoride
boron and iron, are particularly higher in OW-10-I, as compared to OW-10-II.  Water quality in OW-10-III is
generally similar, with exceptions including elevated concentrations of sodium and fluoride, and lower
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concentrations of calcium, hardness and TDS, in comparison to the historical installations at this nest.  It is noted
that the fall 2017 results for OW-10-III appear to be indicative of residual drilling effects, despite efforts to
thoroughly develop the well prior to initial sampling.  All results, including event-specific exceedances of the
ODWS, are presented in the associated data summary tables in Appendix F.

Aluminum concentrations quantified at the three background monitoring locations appear to be returning to
within the historical range in 2023, since elevated concentrations were recorded in 2021.  As similar trends in
aluminum were apparent at various downgradient locations during 2022, it is important to note that these
conditions are the result of background conditions.  Although additional data are required in order to further
assess this potential trend, any elevated aluminum concentrations reported during 2023 are not interpreted to be
landfill-derived.

Based on the inferred groundwater flow direction, concentrations of landfill indicator parameters quantified at this
location are considered to be representative of regional background water quality in the aquifers intersected by
the well screens.  Hardness, organic nitrogen, and TDS were quantified at levels exceeding the ODWS at well nest
OW-10 during at least one of the monitoring events in 2023.  Hardness and organic nitrogen are operational
guidelines, intended to ensure efficient and effective treatment and distribution of water, and to aid in water
source selection.  TDS is an aesthetic objective, established to assess potential taste, odour or colour problems that
may interfere with good water quality control practices.  Exceedances of these parameters do not constitute a
health hazard and can likely be attributed to elevated compounds produced by natural processes occurring in the
aquifer.

4.4.2 UPGRADIENT WATER QUALITY
The 2023 groundwater quality in OW-13-I, situated upgradient of, but immediately adjacent to, the waste fill area,
is characterized by concentrations of most parameters at levels sightly elevated as compared to background, with
the exceptions of boron, which is lower as compared to background water quality.  No substantial impact to
groundwater quality is apparent at this location.

4.4.3 SOURCE WATER QUALITY
Source groundwater quality conditions are measured by monitoring wells OW-1R-I and OW-1R-III, situated
immediately downgradient of the waste fill area.  Similar groundwater quality is reported in both the shallow
(OW-1R-III) and deep (OW-1R-I) wells and is characterized by significantly elevated concentrations of most
analytical parameters, when compared to background concentrations.  A number of parameters exceeded the
ODWS at this source location, as presented in the associated data summary tables in Appendix F.

Concentrations of fluoride were quantified below background water quality at this well nest during 2023;
therefore, any elevated concentrations of fluoride quantified at downgradient locations are interpreted to be
associated with background water quality conditions and not landfill-derived.
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4.4.4 MID-SITE DOWNGRADIENT WATER QUALITY
As discussed above, well nests OW-11 and OW-12, formerly representative of the downgradient property
boundary, are now situated mid-Site with respect to the CAZ.  Multi-level well nests at both locations are
comprised of a shallow installation (OW-11-II and OW-12-II) and a moderate depth installation (OW-11-I and
OW-12-I), instrumented similarly to background well nest OW-10 (i.e., shallow overburden and limestone aquifer).

Groundwater quality in the shallow installations is noticeably degraded in comparison to the moderate depth
installations at both locations.  In addition, OW-12 indicates a slightly greater impact in both the shallow and
moderate depth wells, as compared to OW-11.  Groundwater quality in both shallow wells is characterized by
elevated concentrations of alkalinity, chloride, DOC, hardness, TDS, organic nitrogen, boron, sodium, and
manganese in comparison to background water quality.  Groundwater quality in both moderate depth wells is
characterized by elevated concentrations of chloride and sodium, concentrations of alkalinity, hardness, DOC and
TDS similar to those quantified at background, and concentrations of sulphate lower than background.  An
improvement in water quality is apparent at these locations, as compared to well nest OW-1R.  Parameters
exceeding the ODWS are presented in Appendix F.

4.4.5 DOWNGRADIENT CAZ BOUNDARY WATER QUALITY
Downgradient water quality at the CAZ boundary is measured by multi-level well nests OW-30, OW-31, OW-25,
OW-16 and OW-24, which are considered to be representative of the downgradient property boundary, as well as
OW-17, which is situated slightly downgradient of the CAZ boundary.  Well nests OW-25, OW-16, OW-24 and OW-
17 include wells installed in the shallow, moderate depth and deep aquifers.  Well nest OW-30 includes wells
installed in the moderate depth and deep aquifers.  Deeper bedrock installations were added to both OW-25 and
OW-30 during 2017.  Well nest OW-31 was also added to the monitoring network in 2017, comprising moderate
depth and deep installations.  Given the groundwater flow direction, the OW-25, OW-31 and OW-30 nests are
situated in closest proximity to the waste deposits.  The OW-30 well nest was installed in 2014 in order to
delineate the southern extent of the landfill-derived groundwater plume at the downgradient CAZ boundary.
Similarly, the OW-31 nest and deeper bedrock installations at adjacent nests were installed in 2017 in order to
further delineate the plume in this area.  All 2023 water quality results, including any exceedances of the ODWS,
are presented in the data summary tables in Appendix F.

Differing water quality is apparent in the three installations at well nest OW-30.  Groundwater quality in moderate
depth well OW-30-II is characterized by elevated concentrations of sodium, fluoride, and boron, and lower
concentrations of alkalinity, chloride, hardness, TDS, and calcium, in comparison to background.  Water quality in
deep overburden well OW-30-I is characterized by elevated concentrations of fluoride, boron and sodium, and low
concentrations of alkalinity, hardness, calcium, and manganese, when compared to background water quality.
Concentrations of aluminum and iron have returned to within the historical range over the 2023 monitoring period
in deep overburden well OW-30-I, since exhibiting elevated concentrations in2022.  Groundwater in OW-30-III, a
deeper bedrock installation, is characterized by elevated concentrations of DOC, barium, iron and manganese, and
low concentrations of TDS, and boron, as compared to background.  Concentrations during the summer 2023
monitoring event differ from the natural range of fluctuation since 2019, however fall concentrations have
returned within the natural range.

Water quality differs slightly in recently installed wells OW-31-I and OW-31-II, which are moderate depth and deep
overburden installations, respectively.  Groundwater quality at well nest OW-31 is characterized by slightly
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elevated concentrations of most metal parameters, including fluoride, sulphate, and TDS, and low concentrations
of alkalinity, chloride, hardness, calcium, and boron, when compared to background water quality at similar
depths.  Elevated concentrations of nitrate are also exhibited in OW-31-I, relative to background.  Concentrations
of most leachate indicator parameters are slightly elevated within the deep installation (OW-31-II) when compared
to the moderate depth installation (OW-31-I), with the exception of hardness and TDS concentrations which are
lower in OW-31-II.  Concentrations of certain leachate indicator parameters (i.e., chloride, barium, and boron) are
generally similar to the moderate depth background water quality within both installations.

Groundwater quality in the OW-25 well nest differs between each of the four wells.  Water quality in deep
overburden well OW-25-I is characterized by concentrations of most parameters at levels similar to or lower than
background, with the exceptions of slightly elevated concentrations of DOC, barium and total ammonia.
Groundwater quality in moderate depth well OW-25-II is characterized by slightly elevated concentrations of
fluoride, nitrate, barium, boron, chloride, sulphate and sodium, and concentrations of alkalinity, hardness, and TDS
at levels lower than background.  Water quality in shallow well OW-25-III is characterized by elevated
concentrations of fluoride, alkalinity, barium, iron, manganese, sodium; remaining parameters were quantified at
levels similar to or lower than background groundwater quality.  Recently installed deep bedrock monitoring well
OW-25-IV has quantified water quality to date characterized by elevated concentrations of chloride, DOC, fluoride,
boron, and sodium, and low concentrations of TDS, sulphate, hardness, and barium.

Groundwater quality also differs with depth in the OW-16 well nest.  Deep overburden well OW-16-I indicates
water quality characterized by elevated concentrations of all leachate indicator parameters, with the exception of
hardness, when compared to background water quality.  Groundwater quality in OW-16-II (moderate depth) is
characterized by low concentrations of alkalinity, hardness, sulphate, TDS and calcium, and elevated
concentrations of chloride, fluoride, nitrate, barium, boron, and sodium, relative to background.  Shallow well OW-
16-III, has not been sampled since 2021, however water quality at this location has historically been characterized
by elevated concentrations of organic nitrogen, barium, and manganese, as well as low concentrations of TDS and
sulphate.

Groundwater quality in well nest OW-24 is more consistent with depth, as compared to that discussed above for
well nests OW-25 and OW-16.  Groundwater quality in shallow, moderate depth and deep wells (OW-24-III,
OW-24-II and OW-24-I, respectively) is characterized by concentrations of indicator parameters alkalinity, DOC,
and barium slightly elevated compared to background water quality at their respective depths.  Chloride
concentrations are also slightly elevated in moderate depth well OW-24-II when compared to background.
Sodium, chloride, alkalinity, and barium are slightly elevated in OW-24-II and OW24-III (historically) in comparison
to background concentrations.  Fluoride concentrations reported in OW-24-II are slightly elevated relative to
background concentrations.

Downgradient of the CAZ, groundwater quality in well nest OW-17 is characterized by concentrations of most
indicator parameters at levels similar to, or lower than, background water quality.  Parameters slightly elevated
above background concentrations include iron and manganese in the deep installation (OW-17-I), as well as
barium in the moderate depth installation (OW-17-II).  Water quality is relatively consistent in all three wells,
however concentrations of some indicator parameters, particularly fluoride, barium, boron, and sodium, are
slightly higher in OW-17-II, as compared to the shallow (historically) and deep wells (OW-17-III and OW-17-I,
respectively).
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4.4.6 DOWNGRADIENT SENTINEL WATER QUALITY
The 2023 groundwater quality in sentinel well nest OW-23 is characterized by concentrations similar to or lower
than background. Concentrations of chloride, fluoride, boron, DOC and sodium, are slightly elevated in OW-23-II in
comparison to background water quality.    Given the installation depth of OW-23-II, both wells are considered to
be representative of the deep aquifer.  It is important to note that this well nest is immediately adjacent to
Highway 65 and could be potentially impacted by activities along the highway corridor, such as road salting.

4.4.7 FIELD PARAMETER MEASUREMENTS
Field parameters were measured at all monitoring wells sampled, comprising temperature, pH, conductivity and
dissolved solids, and are presented in Appendix J.

4.4.8 RESIDENTIAL SUPPLY WELL MONITORING
Samples were collected from six of the seven residential supply wells during the spring 2023 monitoring event.
Samples were obtained at WS-7, WS-8, WS-9, WS-13, WS-14, and WS-16 during the 2023 sampling effort.  The
results of the 2023 monitoring event are summarized and compared to the ODWS, with any exceedances identified
by bold entries (Appendix F).  For locations at which no sample was collected during 2023 (i.e., WS-15), the
discussion of water quality below applies to the 2022 results.  Samples were not collected from residential supply
wells WS-15 during the 2023 sampling event due to access issues.

Analytical parameters at the residential supply wells are generally reported at levels similar to, or lower than,
those quantified at the background wells.  Chloride is elevated at WS-7, WS-8, WS-9, WS-13 and WS-15, but is not
interpreted to be landfill-related given the low boron concentrations, particularly at WS-7 and WS-8.  Exceedances
of the ODWS were quantified for high hardness at five of the seven locations during the 2023 sampling event.
Hardness concentrations exceeded the ODWS at WS-15 in 2022.  A low hardness exceedance at WS-9 was
quantified in 2023.  Other exceedances included organic nitrogen at WS-15 in 2022, no exceedances were
quantified at the locations sampled in 2023. Iron exceeded the ODWS at five of the seven locations, including WS-
15 in 2022.  Organic nitrogen, iron and manganese have also exceeded the ODWS at various residential monitoring
locations throughout the historical monitoring record.

Barium is slightly elevated in five of the seven locations when compared to background concentrations, as well as
the deep aquifer CAZ boundary monitoring wells, with the exception of OW-30-III.  In comparison to the remainder
of the downgradient monitoring network, monitoring well OW-30-III is also characterized by low concentrations of
fluoride and sodium, therefore these concentrations are not interpreted to be a result of landfill-derived impacts,
but the result of geochemical processes (i.e., groundwater type) within the deep sedimentary rock aquifer, further
discussed in Section 5.1.1.  Concentrations of barium within the residential supply wells are quantified at levels at
least 10-times lower than the ODWS limit of 1.0 mg/L.  Barium is naturally occurring in sedimentary rocks, elevated
barium concentrations exhibited within the residential water supply wells are therefore not interpreted to be a
result of landfill-derived impacts, but naturally occurring.

Hardness exceeded the ODWS at the background monitoring well nest OW-10, and at similar or higher
concentrations than those reported at the residential supply well locations.  Iron, manganese and organic nitrogen
are often naturally elevated in groundwater throughout northern Ontario.  Hardness, iron and organic nitrogen are
operational guidelines (non-health related) and specifically address potential treatment issues if the groundwater
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is used as a communal water supply.  Manganese is an aesthetic objective (non-health related), set by appearance
effects since excessive concentrations may impart an undesirable colour to laundered goods, plumbing fixtures
and the water itself, and may produce a bitter astringent taste in water and beverages.

No atypical data points were recorded during the current monitoring period.  WS-16 previously reported unusually
low concentrations of parameters such as hardness and iron during the 2019 monitoring event; however,
concentrations of these parameters have since returned within the historical range.  Although a consistent
sampling point was used during 2019, as compared to historical monitoring events, it should be confirmed that the
sampling point is still positioned prior to a water treatment system in order to ensure that an untreated sample is
obtained for analysis.

It is noted that inconsistent results have been reported at WS-9 over time.  An incomplete monitoring record is
available for WS-9, however available data indicate a reduction in concentrations for a number of parameters
between the 2013 and 2014 monitoring events, and a concurrent spike in sodium concentrations.  No samples
were obtained at this location between 2009 and 2013, during 2015 or 2016, as well as 2020 and 2022, but 2017
through 2019, 2021, and 2023 data indicate a reduction in the concentrations of parameters such as hardness and
a number of metals parameters including iron and manganese, as well as an increase in the concentration of
sodium.  It is possible that this inconsistent water quality is the result of a water treatment system at the
residence, which is either no longer bypassed at the tap used during sampling or was installed between the 2013
and 2014 monitoring events.  None of the inconsistent water quality results at this monitoring location are
interpreted to be attributed to the landfill.

In summary, a review of the 2023 geochemical data from the residential water supply wells located downgradient
of the Site indicates that these locations are not experiencing any evidence of a landfill-derived impact.

4.5 SURFACE WATER QUALITY MONITORING
As a result of dry conditions, samples could not be obtained from surface water station SW-3 during the spring
monitoring event in 2023.  A photographic inventory of the monitoring stations is provided in Appendix I.

The 2023 surface water quality results indicate similar water quality at stations SW-1, SW-5 and SW-6, which
generally quantify lower concentrations of indicator parameters than stations SW-2, SW-3 and SW-4.  Stations
SW-2 and SW-3 are characterized by elevated concentrations of alkalinity, total dissolved solids (TDS), and
chloride, while the remaining parameters are generally similar to or lower than background water quality.
Concentrations of indictor parameters at SW-4 are significantly higher than those at the remaining monitoring
stations and appear to be consistently elevated based on the data available to date.  The 2023 data indicate stable
results at all locations.  The consistently elevated concentrations of indicator parameters at SW-4 are not
interpreted to be landfill-related; the results at all other stations indicate no impact to surface water quality.
Station- and event-specific exceedances of the PWQO, APV and CWQG are provided in Appendix G.

4.5.1 FIELD PARAMETER MEASUREMENTS
Field parameter and flow measurements were undertaken at the monitoring stations, comprising temperature,
pH, conductivity, and dissolved oxygen, and are presented in Appendix J.
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4.6 LANDFILL GAS MONITORING
Landfill gas monitoring was undertaken during the summer and fall monitoring events at OW-18 in order to
monitor the potential hazards associated with production of landfill gas within the capped waste deposits at the
Site and is presented below in Table 6.  The elevated concentrations of methane gas measured are an indication of
the generation of landfill gas occurring within the capped landfill.

The presence of methane gas concentrations between 5% and 15% by volume, is known to be explosive in air,
while concentrations greater than 15% in air are known to be flammable; thus, for safety reasons, workers should
be informed of the explosive nature of methane accumulations and any work in this vicinity should be conducted
with this knowledge.

Table 6 – 2023 Landfill Gas Measurements

DATE METHANE (%CH4) CARBON DIOXIDE
(%CO2)

OXYGEN (%O2) BALANCE GASES (%)

20 June 2023 65.2 34.7 0.0 0.0

18 August 2023 64.7 35.3 0.0 0.0

16 October 2023 64.0 35.9 0.0 0.0
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5 ASSESSMENT, INTERPRETATION
AND DISCUSSION

5.1 GROUNDWATER QUALITY

5.1.1 GROUNDWATER CHEMISTRY ANALYSIS
The groundwater major ion chemistry analysis for the 2023 monitoring events is presented in Tri-Linear Piper Plots
on Figures 6A through 6D.  Tables depicting the calculations used to quantify the geochemical data are presented
in Appendix K.  The Piper diagram plots the major ions as percentages of milli-equivalents (meq) in two base
triangles. The total cations and the total anions are set equal to 100% and the data points in the two triangles are
projected onto an adjacent grid.

Tri-Linear Piper Plots for the on-Site monitoring wells are presented on Figures 6A through 6C for the spring,
summer and fall 2023 monitoring events, respectively.  The positioning of the downgradient property boundary
wells in comparison to background wells and source wells indicates varying groundwater types and varying
degrees of groundwater impact, depending on well nest location and installation depth.  All wells plotted vary in
placement, with no wells indicating an identical water type with respect to either source or background.  The deep
bedrock background well (i.e., OW-10-III) indicates a water type dissimilar to that of the two shallower background
installations (i.e., OW-10-I and OW-10-II) and actually indicates a water type similar to that of the source water
quality, as opposed to the shallow and moderate depth background water quality.  These generally noisy data are
attributed to the variation in chemistry between the limestone aquifer, the deeper bedrock aquifer, and the upper
silty sand aquifer, which makes characterization of leachate effects difficult.

Shallow downgradient monitoring wells OW-16-III (historically), OW-24-III, and OW-17-III demonstrate a strong
shift away from source water quality, indicating a substantial improvement in groundwater quality compared to
source wells.  Negligible landfill derived impacts are interpreted.  Similarly, OW-25-III is situated in even closer
proximity to background wells OW-10-I and OW-10-II, indicating a slightly different water type as compared to
other shallow downgradient wells, but evidently no landfill-derived impact at this location.  Results for OW-31-I
indicate independent placement on the diagram, indicating a slightly different water type than source, background
or other downgradient wells.

Moderate depth wells (i.e., OW-30-II, OW-31-II, OW-25-II, OW-16-II, OW-24-II and OW-17-II) in downgradient CAZ
boundary well nests are placed sporadically on the Piper diagram, with no wells placed in immediate proximity to
background.  OW-17-II is placed near the source wells on the diagram; however, it is noted that there is no
interpreted landfill-derived impact at this location.  OW-25-II, OW-30-I, and OW-31-II indicate a similar water type,
dissimilar to that of both source and background.

The deep wells, including deep background well OW-10-III, indicate widely varying water types depending on well
nest location.  Deep wells OW-24-I, OW-17-I, and OW-30-III well nests indicate a similar shift away from source
water quality as the shallow wells discussed above, as well as moderate depth well OW-24-II, and therefore
indicate no apparent landfill-derived impact.  The positions of OW-25-I, OW-25-IV, and OW-16-I, however, are
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inconclusive, and appear to indicate a variable water type at depth.  Additional data are required before the water
type, or types, of the deep overburden and bedrock aquifers can be confirmed.

Figure 6D presents the Tri-Linear Piper Plot for the residential supply well locations, as compared to the
background and source monitoring wells at the Site.  Residential supply wells are situated away from both the
shallow and moderate depth background wells and the source wells on the Piper diagram, indicating that these
wells are characterized by a dissimilar water type when compared to both the shallow to moderate depth
background water quality and the leachate-impacted groundwater quality in the immediate vicinity of the waste
deposits.  As indicated above, deep bedrock background monitoring well OW-10-III demonstrates a water type
that plots close to source on the Piper diagram; however, this is not indicative of an impact to groundwater quality,
but rather is characteristic of the deep bedrock aquifer in the vicinity of the Site with a balance of mineralization
that appears to resemble leachate impacted water.  That the residential supply wells are positioned at a distance
from the source wells, and in closer proximity to background wells, illustrates a lack of landfill-derived impact at
these downgradient wells.  Based on the six residential locations from which samples were obtained in 2023, it is
likely that residential supply wells are similar in water type to that of the unimpacted deep bedrock aquifer.

5.1.2 GROUNDWATER TREND ANALYSIS
The current and previous groundwater elevation and water quality data were reviewed with the objective of
identifying any apparent trends or inconsistencies in the present monitoring record.  With respect to groundwater
elevations, the data available indicate that the seasonal water table fluctuation has been relatively consistent since
2000 (Appendix H).

A series of time-concentration graphs were developed for several select landfill indicator parameters (including
alkalinity, barium, boron, chloride, DOC, hardness and TDS) for each monitoring well location from 2007 to 2023.
These time-concentration graphs are presented in Appendix H.  Historical groundwater quality data generally
indicate consistent concentrations of most parameters over time.  Source wells OW-1R-I and OW-1R-III indicate
high concentrations of all parameters graphed throughout the monitoring record, as well as high ranges of
fluctuation, as compared to other monitoring wells.  Concentrations of alkalinity and barium within both the
shallow and deep source wells indicate an increasing trend over the monitoring record.  Trends in boron
concentrations within both the shallow and deep installations appear to be stabilizing over the 2023 monitoring
event after exhibiting an increasing trend since 2009 and 2015 respectively.  Hardness and TDS concentrations
appear to be stabilizing over recent years since exhibiting a decreasing trend from 2009 and 2007, respectively.
This is not surprising, given their source location immediately downgradient of the fill area.  Hardness
concentrations within both the shallow and deep source well installations recorded during the summer 2021 event
are interpreted to be anomalous as concentration have returned within the historical range during subsequent
events.

All other monitoring wells demonstrate consistent concentrations of parameters over time, with little fluctuation
observed, with the exception of OW-16-III, which indicates relatively high concentrations of alkalinity, barium and
DOC, as well as high ranges of fluctuation for all three parameters.  Concentrations of indicator parameters at this
location indicated an increase between 2011 and 2015, but appear to have stabilized since 2016.  These trends in
alkalinity, DOC and barium are unexpected for this downgradient location, and trends in this well should continue
to be observed as additional sampling efforts are undertaken.  Concentrations of barium exhibit an increasing
trend within shallow installation OW-25-III, as well as moderate depth installations OW-24-II and OW-17-II over the
monitoring record. Barium concentrations within the CAZ boundary well locations generally exceed concentrations
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recorded within the mid-Site well locations (i.e., well nest OW-11 and OW-12) over recent years, particularly OW-
12-I. Moderate depth installation OW-17-II has been exhibiting an increasing concentration in barium since 2014.
Shallow installation OW-12-II exhibits an increasing trend in boron concentrations over the monitoring record.

Other downgradient wells are behaving as anticipated, with low and stable concentrations of all parameters
recorded throughout the monitoring record.  Various anomalous concentrations are apparent in recently installed
monitoring wells (i.e., 2014 and 2017 installations) during the initial sampling round at each location (i.e., the fall
2014 or fall 2017 monitoring event, depending on installation date).  These initial concentrations are interpreted to
be the result of residual impacts of drilling, and do not appear to be representative of actual water quality
conditions at these locations, as compared to concentrations quantified during subsequent events.  As discussed
previously, parameters such as hardness demonstrate what are interpreted to be anomalous concentrations in
MW-25-IV during the fall 2019 monitoring event.  It is noted that all wells quantified slightly elevated boron
concentrations during the summer 2020, as well as the spring 2022 event in both the shallow and deep aquifers.
Concentrations of boron, throughout the monitoring network, have returned within the historical range over the
2023 monitoring period.

A series of graphs were also developed for select indicator parameters (including alkalinity, barium, boron,
chloride, copper and zinc) for each residential supply well location from 2002 to 2023.  Groundwater quality data
are stable throughout the monitoring record at all locations, with the exception of various anomalous results that
have been reported for some parameters, as well as the relatively recent changes in water quality observed at
WS-9, discussed previously.

Alkalinity is relatively stable at all locations from 2002 to 2022, with a slight increasing trend at WS-7, WS-8, and
WS-13.  Boron is also stable, with the exception of one anomalous concentration reported at WS-13 during 2002;
boron concentrations have been low and stable at this location since that time.  Boron concentrations are elevated
at WS-9 and WS-15, in comparison to remaining residential monitoring locations, but are stable and indicate a
slight decreasing trend since 2009 despite elevated concentration in 2021.  Chloride is stable at all locations, with
the exception of WS-7 and WS-8 which are elevated compared to the remaining residential monitoring locations
and exhibit fluctuating concentrations over the monitoring record. An anomalous result was quantified at WS-7
during 2008.

Various anomalous results for barium have been reported, however all are atypically low, as compared to the
remainder of the monitoring record at each location; no atypically high barium concentrations have been
quantified.  Low barium concentrations were reported at WS-14 during 2003, at WS-7 from 2003 to 2004 and also
from 2007 through 2009, at WS-9 during 2014 and from 2017 through 2021, and at WS-16 during 2019.  The low
barium concentrations reported at WS-9 appear to be indicative of a new trend at this location. Lower barium
concentrations were recorded in 2021 throughout the residential monitoring locations, with the exception of WS-9
and WS-13; concentrations have since returned within the historical range of fluctuation.

Copper is generally low and stable at all locations, however anomalous values were reported at WS-7, WS-13,
WS-14 and WS-15 in 2010, 2002, 2009 and 2007, respectively.  Copper concentrations at WS-15 in 2022 are
potentially anomalous, however additional data is required in order to confirm these results.  Copper
concentrations appear to have been slightly elevated at WS-13 prior to 2007 but have since stabilized at a low
level.  Zinc concentrations were elevated at all locations during 2003 but are generally stable with the exception of
anomalies quantified at WS-15 and WS-9 during 2007 and 2013, respectively.  High zinc concentrations were
reported consistently at WS-16 between 2015 and 2018, as well as 2022, but a low zinc concentration, at a level
similar to historical results, were quantified at this location during 2019 and 2023.
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Fluoride concentrations are variable with a high range of fluctuation across the well network, however the trend
for each well is stable throughout the monitoring period (2007 to 2023).  There is some noise in the data, however
the stable trend is apparent for both the deep groundwater and the shallow groundwater.  No pattern of
concentration with respect to well position in the flow system was identified, suggesting that the quantification of
fluoride is not related to landfill impacts.

5.1.3 GUIDELINE B-7 CALCULATIONS
In September 1986, a policy was introduced by the MECP to assist in the evaluation of groundwater impacts,
especially for the case of landfill and/or lagoon operations. The policy was entitled “The Incorporation of the
Reasonable Use Concept into MECP Groundwater Management Activities” and is referred to now as Guideline B-7
(formerly Policy 15-08) or the “Reasonable Use” policy.  Simply stated, the policy sets groundwater contaminant
discharge criteria for landfills and/or lagoons that may impair local water quality; the criteria are based on
maintaining the protection of groundwater resources on the adjacent lands or properties.

The contaminant discharge criteria, which represent the maximum acceptable levels of contaminants that should
not be exceeded, are established using a simple mathematical relationship that incorporates background (existing)
water quality and the highest provincial water quality standards for the adjacent land use.  Under Guideline B-7,
water quality impacts will not be allowed to exceed the maximum calculated discharge criteria at the landfill (or
Site) property boundaries.

In order to apply Guideline B-7, the appropriate resource use of the adjacent properties must be selected.  At the
New Liskeard Landfill Site, the highest end use for groundwater on the adjacent properties is for drinking water
purposes, for which the ODWS – Table 1 through Table 4 have been established.  The purpose of the ODWS is to
protect public health through the provision of safe drinking water.  Water intended for human consumption shall
not contain unsafe concentrations of toxic chemicals (health related parameters).  Health related standards are
established for parameters that, when present above a certain concentration, have known or suspected adverse
health effects.  At the same time, water should also be aesthetically acceptable.  Colour, odour and turbidity are
parameters that, when controlled, result in water that is clear, colourless and without objectionable or unpleasant
taste or odour (non-health related parameters).  In addition, operational guidelines have been established for non-
health related parameters that need to be controlled to ensure efficient and effective treatment and distribution
of the water.  As well, Guideline B-7 requires the identification of background water quality conditions in the
underlying aquifer.

The background geochemical profile (based on the geometric mean of all results from OW-10-I, OW-10-II and
OW-III) and the resultant values were applied along with the ODWS, to complete a Guideline B-7 analysis for all of
the downgradient groundwater monitoring wells for select landfill indicator parameters.  Appendix L presents the
Guideline B-7 calculations for the 2023 monitoring results that have been developed using ten years of valid
background analytical data observed in the shallow, moderate depth and deep aquifers, in OW-10-II, OW-10-I and
OW-10-III, respectively.  The initial sampling event at OW-10-III is not considered valid and has therefore not been
included in the Guideline B-7 analysis for the deep aquifer.

It should be noted that these Guideline B-7 values are much lower (i.e., more stringent) than the ODWS, and a
well-by-well comparison of the performance of each of the parameters at the downgradient groundwater
monitoring wells is also presented in Appendix L for the 2023 monitoring events; exceedances are indicated by
bold and shaded entries.  In the event that the background concentration of a parameter exceeds the ODWS, the
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background level is considered the maximum allowable concentration not to be exceeded.  This is the case for
hardness during all three monitoring events in the shallow, moderate and deep aquifers.

Several parameters were added to the list of Guideline B-7 calculations in 2023 as a result of the application of the
trigger level monitoring program.  These parameters include fluoride, alkalinity (high), hardness (high), and
manganese, as well as organic nitrogen for the deep aquifer wells.  Comparing concentrations observed in the
downgradient groundwater monitoring wells during the 2023 sampling events to the maximum allowable
concentration at the contaminant attenuation zone boundary (Appendix L), seven non-health related (alkalinity,
hardness, DOC, manganese, organic nitrogen, sodium and TDS) and one health related (fluoride) parameter
exceedances are noted.

The following non-health related exceedances of the Guideline B-7 were noted during the 2023 monitoring period:

¶ Alkalinity was detected at concentrations exceeding the maximum concentration in the shallow and deep
aquifer during the summer sampling event;

¶ Hardness was detected at concentrations exceeding the maximum concentration in the shallow and deep
aquifer during one or more sampling events;

¶ DOC was detected at concentrations exceeding the maximum concentration in the moderate aquifer
during the summer sampling event, and in the deep aquifer during all three sampling events;

¶ Manganese was detected at concentrations exceeding the maximum concentration in all three aquifers in
2023 during one or more sampling events;

¶ Organic nitrogen was detected at concentrations exceeding the maximum concentration in the deep
aquifer during all three sampling events;

¶ Sodium was detected at concentrations exceeding the maximum concentration in the moderate depth
aquifer during the spring and fall sampling events; and,

¶ TDS quantified Guideline B-7 exceedances in the shallow, moderate depth and deep aquifers.

Fluoride exceedances were quantified in the shallow, moderate depth and deep aquifers during the 2023
monitoring period.  Fluoride concentrations are elevated within the background water quality, and concentrations
observed within the downgradient monitoring wells exceed source water quality concentrations therefore,
elevated fluoride concentration are not interpreted to be landfill-derived.

Exceedances of the Guideline B-7 maximum allowable concentrations have been recorded during the present
monitoring review in all downgradient CAZ boundary well nests.  Two exceedances were quantified at the sentinel
well nest OW-23, for organic nitrogen, during the summer and fall 2023 monitoring events.  Fluoride exceedances
were also quantified during all three monitoring events, at OW-23-II.  Guideline B-7 exceedances cannot
necessarily be attributed to a landfill-derived impact to groundwater quality at this time, in the absence of
additional data.  Given the current interpretation previously discussed, that variable water types exist
downgradient of the Site depending on aquifer depth, it is possible that some of the Guideline B-7 exceedances
quantified during the present review represent unimpacted groundwater quality at depth within the overburden,
or at an increased depth within the underlying bedrock.  Although an effort has been made during the current
review to compare downgradient wells of similar installation depths to a background monitoring well installed at a
similar depth and within a similar stratigraphic unit, the variation in stratigraphy across the Site results in a variety
of water types which appear to be dissimilar as a result of differing residence time within the aquifer.
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It is WSP’s opinion that the 2023 Guideline B-7 results are potentially misleading with respect to an assessment of
Site compliance, given a number of factors.  Many of the Guideline B-7 exceedances quantified were only
marginally above the maximum concentration.  There is a notable reduction in the number of Guideline B-7
exceedances with distance downgradient.

It was noted that DOC concentrations are elevated near the toe of the landfill, with concentrations gradually
decreasing with distance.  Trend graphs for this parameter, however, illustrate significant data noise with
downgradient wells indicating concentrations similar to background concentrations.  Attenuation to near
background levels appears to be occurring on average, with noisy data spikes for some locations exceeding the
narrow B-7 compliance band for this parameter.  As such, DOC is not a reliable indicator of annual compliance and
the stable trend of DOC concentrations at the downgradient limits suggest that the status for this parameter is
unlikely to change in the near future.

5.1.4 TRIGGER LEVEL MONITORING PROGRAM
A three-tiered trigger level monitoring program was developed for the Site, as outlined in the Surface and
Groundwater Monitoring Program, New Liskeard Waste Disposal Site (Wood, 2020b).  The program consists of
routine monitoring (Tier I), confirmation monitoring (Tier II), and compliance monitoring (Tier III).  Tier II
(confirmation monitoring) is triggered if observed concentrations for one or more parameters exceed the Tier I
trigger concentrations during two consecutive monitoring events at a single CAZ boundary well.

The trigger parameters for the Site include boron, alkalinity, chloride, hardness, TDS, manganese, sodium, and
fluoride, as well as organic nitrogen for the deep aquifer.  Fluoride has been included at the request of the MECP,
however, fluoride was previously determined to be elevated at well nest OW-10 (i.e., background) and a poor
leachate indicator parameter, so it has limited use as a diagnostic parameter.  The trigger monitoring program is
evaluated at downgradient CAZ boundary monitoring well nests OW-16, OW-17, OW-24, OW-25, OW-30 and
OW-31.

Trigger concentrations are set at 80 percent of the Guideline B-7 Maximum Concentration (formerly known as
Reasonable Use Concept (RUC), when background concentrations do not exceed 80 percent of the RUC.  Where
background concentrations exceed 80 percent of the RUC, the highest background concentration recorded during
any monitoring event is used as the trigger concentration.  The trigger concentrations and related exceedances are
presented in Appendix L.

By the present assessment, trigger level exceedances were quantified for alkalinity, hardness, TDS, manganese,
sodium, fluoride and organic nitrogen at one or more trigger locations during one or more monitoring events in
2023.  No trigger level exceedances were quantified at OW-25-I during the 2023 monitoring period.  No trigger
level exceedances were quantified for boron or chloride during the 2023 monitoring period.

Alkalinity exceedances were quantified at monitoring wells OW-25-III and OW-24-II in the shallow and moderate
depth aquifers, respectively, during all three monitoring events in 2023.  Alkalinity concentrations consistently
exceeded at OW-16-I throughout the 2023 monitoring period, in the deep aquifer.  Concentrations of alkalinity
have been stable throughout the monitoring record at all above noted locations.

Hardness exceedances were quantified in the deep aquifer monitoring wells OW-24-I and OW-17-I during one or
more sampling events, as well as at OW-25-III during the fall event in 2023.  Concentrations of harness are stable
over the monitoring record and are similar to background water quality.  Fall 2023 hardness concentrations at
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OW-25-III is the highest since 2007, however, source water quality concentrations have been stable since 2015,
after exhibiting a decreasing trend.

Alkalinity and hardness concentrations are slightly elevated compared to background water quality, however, as
discussed in Section 5.1.1, the placement of the above noted wells on the tri-linear piper plots suggests dissimilar
water quality from both source and background water quality, which might be more indicative of dissimilar water
type as opposed to landfill leachate impacts.

TDS exceedances were only quantified in the deep aquifer monitoring wells at OW-16-I, OW-23-II, OW-30-I,
OW-30-III, and OW-31-II during one or more monitoring events in 2023.  TDS concentration for OW-30-III during
the summer event is elevated compared to the locations natural range and fall concentrations have returned
within the monitoring wells’ natural range of fluctuation, therefore this concentration is likely anomalous.  TDS
appears to be stable throughout the monitoring network since 2017, following a decreasing trend.  Concentrations
of TDS within the downgradient CAZ monitoring wells are similar or lower than background concentrations,
therefore an exceedance of this parameter might not necessarily indicative of landfill derived impacts.

Manganese exceedances were only quantified within the shallow downgradient CAZ well OW-25-III during the fall
monitoring event in 2023.  Manganese concentrations exhibit an increasing trend over the monitoring record in
OW-1R-III.  Concentrations of manganese recorded within OW-25-III have been elevated compared to mid-Site
well nests OW-11 and OW-12 over recent year, which could be indicative of the leachate plume migration and a
shift in redox conditions with distance from the landfill.  A time-concentration graph is provided in Appendix H.

Sodium exceedances were quantified in both the moderate depth and deep aquifers during the 2023 monitoring
period.  Moderate depth monitoring well OW-25-II exceeded the trigger concentration during all three monitoring
events, while monitoring wells OW-16-I, OW-30-I, and OW-31-II, representative of the deep downgradient water
quality exceeded during one or more events in 2023.  Sodium concentrations are stable in the source water quality
over the monitoring record.  Elevated concentrations sodium within the downgradient monitoring wells are
potentially attributable to landfill leachate but may also result from variation between the aquifers and increased
residence times.

Fluoride concentrations recorded within the downgradient monitoring wells exceeded the maximum
concentrations recorded in the source water quality.  Fluoride concentrations are also elevated in the background
water quality, therefore, exceedances of this parameter at the downgradient locations are not interpreted to be
landfill derived.  A time-concentration graph is provided in Appendix H.

Organic nitrogen quantified exceedances for the deep aquifer monitoring wells OW-16-I during the summer and
fall events, and OW-23-II in the fall of 2023.  Organic nitrogen has consistently been elevated at OW-16-I
throughout the monitoring record and 2023 concentrations remain within the well historical range.  Organic
nitrogen exhibits a large range of fluctuation in the source water quality and with no apparent trends.  However,
similar to DOC, this parameter is generally attenuated to near background concentrations with increasing distance
from Site but exhibits significant data noise.  As such, organic nitrogen might not be a reliable indicator of annual
compliance.  A time-concentration graph is provided in Appendix H.

Given the variation in chemistry between the limestone aquifer, the deeper bedrock aquifer, and the upper silty
sand aquifer, certain trigger parameters might not be suitable for the assessment of landfill leachate impacts to
groundwater quality, namely alkalinity, hardness, and sodium.

The compliance of the Site with respect to groundwater quality as determined by the trigger level monitoring
program is currently misleading.  As discussed previously, a number of parameters are potentially indicative of a
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difference in water type, as opposed to landfill derived impacts.  The monitoring plan also indicates that the
current background monitoring well nest (i.e., OW-10) is not considered representative of background water
quality conditions as it is located hydrologically cross-gradient to the landfill area.  Therefore, the trigger level
monitoring program should be reviewed following the addition of the proposed background monitoring well nest
(Wood, 2020b).

5.2 SURFACE WATER QUALITY

5.2.1 SURFACE WATER TREND ANALYSIS
The 2023 surface water quality data were reviewed with the objective of identifying any apparent seasonal trends
or inconsistencies in the present monitoring record.  A series of time-concentration graphs were developed for
several select landfill indicator parameters (including alkalinity, chloride, conductivity, pH, sulphate and TDS) for
each surface water monitoring location for the 2017 through 2023 sampling periods.  These time-concentration
graphs are presented in Appendix H.

The 2017-2023 surface water data indicate no apparent trends.  Concentrations of the select parameters are stable
throughout the monitoring period at all stations, with the exception of anomalous chloride, conductivity, sulphate
and TDS results quantified at SW-2 during the July 2017 event.  These results are interpreted to be anomalous as
compared to the remainder of the available monitoring record.  Stations SW-5 and SW-6 indicate almost identical
trends, indicating no change in water quality downstream of the input of the unnamed tributary to the Wabi River,
despite consistently elevated concentrations of all parameters quantified at SW-4.   Sulphate concentrations at
SW-4 have returned within the historical range of fluctuation in 2023, after exhibiting peak concentrations over the
2022 monitoring period.  It is noted that that elevated sulphate concentrations were also recorded at SW-2 in
September 2022, however no flow was recorded between these stations in August, September, and October 2022.
Peak TDS concentrations were recorded at SW-4 in June 2023, while upstream concentrations remain stable.
Given that dissimilar trends are apparent for SW-4 and SW-2, the water quality conditions at SW-4 are interpreted
to be the result of a source downstream of SW-2, confirming a lack of landfill-derived impact to surface water
downstream of the CAZ boundary.

5.2.2 TRIGGER LEVEL MONITORING PROGRAM
The trigger parameters for the Site, as indicated in the Surface and Groundwater Monitoring Program, New
Liskeard Waste Disposal Site (Wood, 2020b) include chloride and boron, to be evaluated at downstream surface
water station SW-2.  Trigger concentrations are set at 80 percent of the CWQG of each parameter.  If the
background concentration for a select trigger parameter exceeds CWQG during the particular period, the trigger
concentration will be set at the maximum background concentration (Wood, 2020b).  As per the trigger level
monitoring program, any single exceedance of the surface water trigger concentration at a single trigger location
will trigger confirmation monitoring.  The trigger concentrations are 96 mg/L for chloride and 1.2 mg/L for boron.

By the present assessment, no trigger level exceedances for chloride or boron were quantified at SW-2 during the
2023 monitoring period.  The Site is therefore in compliance with respect to surface water quality, as determined
by the trigger level monitoring program.
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The monitoring plan also indicates that the current upstream station SW-1 is not considered representative of
background surface water quality conditions given the difference in catchment size, stream order, and landcover,
from that of the downstream exposure area. Therefore, the trigger level monitoring program should be reviewed
following the addition of the proposed control surface water monitoring station (Wood, 2020b).

5.3 ADEQUACY OF THE MONITORING PROGRAM
It is WSP’s opinion that the current groundwater and surface water monitoring programs are adequate with
respect to the characterization of Site conditions, the evaluation of Site performance and the assessment of Site
compliance; however, additional groundwater data are required in order to better characterize water quality
conditions at depth within the various stratigraphic units encountered across the Site.  At the request of the City,
the 2023 monitoring program was conducted in accordance with the former C of A requirements and the
monitoring program be updated as per the Site’s new ECA (issued December 2021), with implementation for the
2024 monitoring period.  In accordance with the Condition H(6) of the ECA, a letter to the District Manager
proposing this deviation from the monitoring program is provided in Appendix A.  The Monitoring and Screening
Checklist is provided in Appendix M.
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6 CONCLUSION
Based on the results of the current (2023) monitoring program, the following conclusions have been made:

1 The landfill became fully operation on 17 October 2023, with an estimated 1,761.48 tonnes of uncompacted
waste was landfilled at the Site in 2023, equating to a waste volume of approximately 2,970 m3.  A remaining
total landfill capacity of 363,875 m3 and remaining Site life of approximately 21 years has been estimated
based on the available data.

2 Groundwater movement at the Site, as determined by water table elevations recorded at each of the
monitoring wells, was determined as being directed away from the fill area to the northeast in both the
shallow and deep aquifers.  Well nest OW-10 is situated (hydraulically) in a position considered to be
representative of background conditions since it is located north of (i.e., crossgradient to) the Site.  This
monitoring well configuration allows a detailed evaluation of the New Liskeard Landfill Site to be undertaken
with respect to MECP Guideline B-7.

3 Groundwater quality suggests impacts (when compared to background) are occurring due to landfill-derived
leachate in source and mid-Site wells, but a noticeable improvement in water quality is apparent with
increased distance downgradient.  There appear to be a number of dissimilar water types representative of
unimpacted groundwater quality, which differ depending on aquifer depth and stratigraphic unit.  The
unimpacted deep bedrock aquifer presents a water type similar to that of source wells, confirming that the
interpretation of downgradient water quality results must take into consideration well installation depth and
stratigraphic unit, as deep background conditions could potentially be misinterpreted as impacts to water
quality.

4 Based on a review of the 2023 residential supply well geochemical data, a landfill-derived impact to
groundwater quality at these downgradient locations is not interpreted.

5 Surface water quality results compiled to date indicate no landfill-derived impact to surface water
downstream of the CAZ.  No trigger level exceedances were quantified at the surface water compliance station
SW-2 during the 2023 monitoring program.  Therefore, the Site is therefore in compliance with respect to
surface water quality.

6 The current (2023) groundwater monitoring record indicates that the Site is continuing to operate as
designed, as a natural attenuation type facility.  There is an interpreted improvement in water quality with
increased distance downgradient, even between the well nests situated along the downgradient CAZ.  The
current water quality results indicate minor exceedances of Guideline B-7 in addition to the trigger level
monitoring program in the shallow, moderate depth and deep downgradient aquifers; however, these results
are not interpreted to be indicative of groundwater impacts at depth, but rather differing water types in the
deep aquifers, associated with increased residence time, and the varying stratigraphic units encountered
across the Site.

7 As per Condition 10 of the ECA, the requirement for an extension of the CAZ is not recommended at this time
as the Site is continuing to operate as designed.
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7 RECOMMENDATIONS
The following recommendations should be considered for inclusion in next year’s monitoring program:

1 It is recommended that the monitoring program be updated as per the Site’s new ECA (issued December
2021), with implementation for the 2024 monitoring period, as the Site is operational as of 17 October 2023.

2 The City should continue to monitor groundwater and surface water so that seasonal variations for certain
parameters could be documented and understood.  This would also facilitate the continuation of Guideline B-7
calculations and trigger level monitoring program for certain groundwater parameters.

3 Groundwater elevations should be measured during each groundwater sampling round to further confirm
groundwater flow directions and establish seasonal fluctuations.

4 It is recommended that landfill gas monitoring be continued at OW-18 concurrently with the three regularly
scheduled annual groundwater monitoring events during all future monitoring programs, in order to measure
any potential landfill gas production within the waste deposits.

5 Monitoring well OW-16-III, which was reported to be damaged during the 2022 monitoring period, monitoring
well OW-23-I was reported to be destroyed in spring 2023 and OW-24-III was reported to be damaged below
ground surface in spring 2023.  All three monitoring wells should be repaired or abandoned in accordance with
O.Reg. 903. A replacement should be installed if the well cannot be repaired.

6 A topographical survey should be undertaken in 2024 in order to facilitate an accurate calculation of the
remaining capacity and Site life.

7 Landfill gas monitoring should be performed at the newly established Site facilities (i.e., weigh scale, scale
house and equipment building) to monitor for the potential subsurface migration of landfill gas.



2023 Annual Groundwater and Surface Water Monitoring Report WSP Canada Inc.
Project No. TY131010 April 2024
The City of Temiskaming Shores  Page 33

8 CLOSURE
This report has been prepared for the exclusive use of the City for specific application to this Site.  The annual
monitoring report was prepared in accordance with the verbal and written requests from the City and generally
accepted assessment practices, restricting the investigations to the assessment of the environmental compliance
associated with the Site. No other warranty, expressed or implied is made.

Respectfully Submitted,

WSP Canada Inc.,

Prepared by: Reviewed by:

Dominique Gagnon, B.Sc. Larry Rodricks, P.Eng. Dirk Scheurlen, C. Tech 
Environmental Scientist Senior Principal Engineer Senior Technical Consultant
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Environmental Compliance
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1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

Ministry of the Environment, Conservation and Parks
Ministère de l’Environnement, de la Protection de la nature et des Parcs

ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER A-500-1115044194

Version: 1.0
Issue Date: December 2, 2021

Pursuant to section 20.3 of the Environmental Protection Act, R.S.O. 1990, c. E. 19 and subject to all other 
applicable Acts or regulations this Environmental Compliance Approval is issued to:

THE CORPORATION OF THE CITY OF 
TEMISKAMING SHORES.

325 FARR DRIVE 
HAILEYBURY ONTARIO
P0J1K0

For the following site:

325 Farr Drive , Temsikaming, TEMISKAMING SHORES, 
ONTARIO, CANADA, P0J 1K0 

Upon issuance of the environmental compliance approval, I hereby revoke Approval No(s) A571505, issued 
on May 9, 2000.

You have applied under section 20.2 of Part II.1 of the Environmental Protection Act, R.S.O. 1990, c. E. 19 
(Environmental Protection Act) for approval of:

for the use and operation of 7.7 hectares (ha) within a total site area of 32 hectares for disposal of domestic, 
commercial and industrial solid non-hazardous waste.

DEFINITIONS

For the purpose of this environmental compliance approval, the following definitions apply:

"Adverse Effect" has the same meaning as defined in the EPA;

"Approval" means this entire Environmental Compliance Approval and any Schedules attached to it;

"Director" means a person appointed by the Minister pursuant to section 5 of the EPA for the purposes 
of Part II.1 of the EPA;

"District Manager" means the District Manager of the appropriate local district office of the Ministry, 
where the Site is geographically located;

"EPA" means the Environmental Protection Act, R.S.O. 1990, c.E.19;

"Ministry" means the ministry of the government of Ontario responsible for the EPA and OWRA and 
includes all officials, employees or other persons acting on its behalf;

"OWRA" means the Ontario Water Resources Act, R.S.O. 1990, c. O.40;
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8.  

9.  

10.  

a.  

b.  

c.  

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

21.  

a.  

b.  

c.  

d.  

e.  

f.  

g.  

h.  

"Schedules" means the following schedules attached to this Approval and forming part of this 
Approval namely:

Schedule "1" - Supporting Documentation

"Supporting Documentation" means the documents listed in  of this Approval;Schedule "1"

“Contaminant Attenuation Zone”  or “CAZ” means a three-dimensional zone that,

is located on land adjacent to a landfilling site,

is in the subsurface or extends into the subsurface, and

is used or is intended to be used for the attenuation of contaminants from the landfilling site to 
levels that will not have an unacceptable impact beyond the boundary of the zone;

“NMA” means the Nutrient Management Act, 2002, S.O. 2002, c. 4;

“Operator” means any person, other than the Owner's employees, authorized by the Owner as having 
the charge, management or control of any aspect of the  and includes its successors or assigns;Site

“Owner” means any person that is responsible for the establishment or operation of the Sitebeing  
approved by this  and includes ’s Legal Name and its successors and assigns;Approval, Owner

“PA” means the Pesticides Act, R.S.O. (1990), c. P.11;

“Provincial Officer” means any person designated in writing by the Minister as a provincial officer 
pursuant to Section 5 of the OWRA, Section 5 of the EPA, Section 17 of the PA, Section 4 of the 
NMA, or Section 8 of the SDWA;

“Reg. 347” means R.R.O. 1990, Reg. 347: (General - Waste Management), made under the EPA;

“Reg. 903” means R.R.O. 1990, Reg. 903: (Wells), made under the OWRA;

“Regional Director” means the Regional Director of the local Regional Office of the Ministry in which 
the  Site is located;

“SDWA” means the Safe Drinking Water Act, 2002, S.O. 2002, c. 32;

“Site” means the entire waste disposal site, including the buffer lands, and contaminant attenuation 
zone at Lot West 1/2 of Lot 5, Concession 2, Temiskaming Shores City, District of Temiskaming;

“Trained Personnel” means personnel knowledgeable in the following through instruction and/or 
practice:

relevant waste management legislation, regulations and guidelines;

major environmental concerns pertaining to the waste to be handled;

occupational health and safety concerns pertaining to the processes and wastes to be handled;

management procedures including the use and operation of equipment for the processes and 
wastes to be handled;

emergency response procedures;

specific written procedures for the control of nuisance conditions;

specific written procedures for refusal of unacceptable waste loads; and

the requirements of this Approval.

TERMS AND CONDITIONS
�����������			��
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A.  

1.  
1.  

2.  

2.  
1.  

3.  
1.  

2.  

3.  

4.  

4.  
1.  

a.  

b.  

5.  
1.  

2.  

You are hereby notified that this environmental compliance approval is issued to you subject to the terms 
and conditions outlined below:

GENERAL

Compliance
The Owner shall ensure compliance with all the conditions of this Approval and shall 
ensure that any person authorized to carry out work on or operate any aspect of the Site is 
notified of this Approval and the conditions herein and shall take all reasonable measures 
to ensure any such person complies with the same.

Any person authorized to carry out work on or operate any aspect of the Site shall comply 
with the conditions of this Approval.

In Accordance
Except as otherwise provided by this Approval, the Site shall be designed, developed, 
built, operated and maintained in accordance with the documentation listed in the attached 
Schedule 1.

Interpretation
Where there is a conflict between a provision of any document listed in Schedule 1 in this 
Approval, and the conditions of this Approval, the conditions in this Approval shall take 
precedence.

Where there is a conflict between the application and a provision in any document listed 
in Schedule 1, the application shall take precedence, unless it is clear that the purpose of 
the document was to amend the application and that the Ministry approved the 
amendment.

Where there is a conflict between any two documents listed in Schedule 1, the document 
bearing the most recent date shall take precedence.

The conditions of this Approval are severable.  If any condition of this Approval, or the 
application of any condition of this Approval to any circumstance, is held invalid or 
unenforceable, the application of such condition to other circumstances and the remainder 
of this Approval shall not be affected thereby.

Other Legal Obligations
The issuance of, and compliance with, this Approval does not:

relieve any person of any obligation to comply with any provision of any applicable 
statute, regulation or other legal requirement; or

limit in any way the authority of the Ministry to require certain steps be taken or to 
require the Owner and Operator to furnish any further information related to 
compliance with this Approval.

Adverse Effect
The Owner and Operator shall take steps to minimize and ameliorate any adverse effect 
on the natural environment or impairment of water quality resulting from the Site, 
including such accelerated or additional monitoring as may be necessary to determine the 
nature and extent of the effect or impairment.

Despite an Owner, operator or any other person fulfilling any obligations imposed by this 
Approval, the person remains responsible for any contravention of any other condition of 
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A.  

5.  

2.  

6.  
1.  

a.  

b.  

c.  

d.  

2.  

3.  

7.  
1.  

2.  

a.  

b.  

c.  

d.  

e.  

3.  

a.  

b.  

8.  

1.  

this Approval or any applicable statute, regulation, or other legal requirement resulting 
from any act or omission that caused the adverse effect to the natural environment or 
impairment of water quality.     

Change of Owner
The Owner shall notify the Director, in writing, and forward a copy of the notification to 
the District Manager, within 30 days of the occurrence of any changes in the following 
information:

the ownership of the Site;

the Operator of the Site;

the address of the Owner or Operator; and

the partners, where the Owner or Operator is or at any time becomes a partnership 
and a copy of the most recent declaration filed under the Business Names Act, R. S. 
O. 1990, c. B.17, shall be included in the notification.

No portion of this Site shall be transferred or encumbered prior to or after closing of the 
Site unless the Director is notified in advance and sufficient financial assurance is 
deposited with the Ministry to ensure that these conditions will be carried out.   

In the event of any change in ownership of the Site, other than change to a successor 
municipality, the Owner shall notify the successor of and provide the successor with a 
copy of this Approval, and the Owner shall provide a copy of the notification to the 
District Manager and the Director.

Registration on Title
Prior to dealing with the property in any way, the Owner shall provide a copy of this 
Approval and any amendments, to any person who will acquire an interest in the property 
as a result of the dealing.

Within 180 calendar days from the date of issuance of this Approval, the Owner shall 
submit to the Director a completed Certificate of Requirement which shall include:

a plan of survey prepared, signed and sealed by an Ontario Land Surveyor, which 
shows the area of the Site where waste has been or is to be deposited at the Site;

proof of ownership of the Site;

a letter signed by a member of the Law Society of Upper Canada or other qualified 
legal practitioner acceptable to the Director, verifying the legal description provided 
in the Certificate of Requirement;

the legal abstract of the property; and

any supporting documents including a registerable description of the Site.

Within fifteen (15) calendar days of receiving a Certificate of Requirement authorized by 
the Director, the Owner shall:

register the Certificate of Requirement in the appropriate Land Registry Office on 
the title to the property; and

submit to the Director and the District Manager, written verification that the 
Certificate of Requirement has been registered on title. 

Inspections by the Ministry
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A.  

8.  

1.  

a.  

b.  

c.  

d.  

e.  

9.  
1.  

a.  

b.  

c.  

2.  

a.  

b.  

3.  

4.  

10.  
1.  

2.  

3.  

No person shall hinder or obstruct a Provincial Officer from carrying out any and all 
inspections authorized by the OWRA, the EPA, the PA, the SDWA or the NMA, of any 
place to which this Approval relates, and without limiting the foregoing:

to enter upon the premises where the approved works are located, or the location 
where the records required by the conditions of this Approval are kept;

to have access to, inspect, and copy any records required to be kept by the 
conditions of this Approval;

to inspect the Site, related equipment and appurtenances;

to inspect the practices, procedures, or operations required by the conditions of this 
Approval; and

to sample and monitor for the purposes of assessing compliance with the terms and 
conditions of this Approval or the EPA, the OWRA, the PA, the SDWA or the 
NMA.

Information and Record Retention
Except as authorized in writing by the Director, all records required by this Approval shall 
be retained at the Site for a minimum of two (2) years from their date of creation.

The Owner shall retain all documentation listed in Schedule 1 for as long as this 
Approval is valid.

The Owner shall retain employee training records as long as the employee is 
working at the Site.

The Owner shall make all of the above documents available for inspection upon 
request of Ministry staff.

The receipt of any information by the Ministry or the failure of the Ministry to prosecute 
any person or to require any person to take any action under this Approval or under any 
statute, regulation or other legal requirement, in relation to the information, shall not be 
construed as:

an approval, waiver, or justification by the Ministry of any act or omission of any 
person that contravenes any term or condition of this Approval or any statute, 
regulation or other legal requirement; or

acceptance by the Ministry of the information’s completeness or accuracy.

The Owner shall ensure that a copy of this Approval, in its entirety and including all its 
Notices of Amendment, and documentation listed in Schedule 1, are retained at the Site at 
all times. 

Any information related to this Approval and contained in Ministry files may be made 
available to the public in accordance with the provisions of the Freedom of Information 
and Protection of Privacy Act, RSO 1990, CF-31.

 Registration on Title Requirement - Contaminant Attenuation Zone (CAZ)
Within four (4) years from the date of this Approval, the Owner shall complete acquiring 
the ground water easement to the proposed contaminant attenuation zone to the north
/north east, and between CAZ eastern boundary and Highway 65.

The Owner must continue to own the property rights to the Contaminant Attenuation 
Zone for all of the contaminating life span of the Site.
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A.  

10.  

3.  
a.  

b.  

c.  

d.  

4.  

5.  

6.  

a.  
i.  

ii.  

iii.  

b.  

i.  

ii.  

c.  
i.  

ii.  

iii.  

The ownership of the property rights must include the right to:
discharge contaminants from the operations at the Site into the Contaminant 
Attenuation Zone;

enter into the Contaminant Attenuation Zone and onto the surface above the 
Contaminant Attenuation Zone for purposes of testing, monitoring, intercepting 
contaminants and carrying out remedial work;

install, operate and maintain works, for the purposes mentioned in clause (b), in the 
Contaminant Attenuation Zone, including on the surface above the Contaminant 
Attenuation Zone; and 

prevent the owner(s) of the land(s) in which the Contaminant Attenuation Zone is 
located from paving, erecting a structure or making any use of land(s) above or in 
the vicinity of the contaminant attenuation zone that would interfere with the 
functioning of the Contaminant    Attenuation Zone or with the exercise of any of 
the rights mentioned in this subsection.

The Owner shall notify the Director in writing within thirty (30) days after any change in 
his, her or its ownership of the property rights in the Contaminant Attenuation Zone.

The Owner shall ensure that the written easement agreement, specified in Condition 10(3) 
includes an agreement of the property owner(s) of the land(s) required for the 
Contaminant Attenuation Zone, to register a Certificate of Requirement on title to the land
(s) to be used as the Contaminant Attenuation Zone.

Within thirty (30) calendar days from the date of  establishing a Contaminant Attenuation 
Zone (overburden and/or bedrock aquifers) in either fee simple or by way of a 
groundwater easement, the Owner shall submit to the Director a completed Certificate of 
Requirement which shall include:

If rights are obtained in fee simple, the Owner shall provide:
documentation evidencing ownership of the CAZ obtained in compliance 
with O. Reg. 232/98, as amended;

a completed Certificate of Requirement and supporting documents containing 
a registerable description of the CAZ; and

a letter signed by a member of the Law Society of Upper Canada; or other 
qualified legal practitioner acceptable to the Director, verifying the legal 
description of the CAZ. 

Within fifteen (15) calendar days of receiving a Certificate of Requirement signed 
or authorized by the Director, the Owner shall: 

register the Certificate of Requirement in the appropriate Land Registry 
Office on the title to the property; and

submit to the Director District Manager, and the  written verification that the 
Certificate of Requirement has been registered on title.

If rights are obtained by way of a groundwater easement, the Applicant shall:
provide a copy of the easement;

provide a plan of survey signed and sealed by an Ontario Land Surveyor for 
the CAZ;

submit proof of registration on title of the groundwater easement to the 
Director;
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c.  

iii.  

d.  

B.  

1.  
1.  

2.  
1.  

a.  
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d.  
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i.  

3.  
1.  

4.  
1.  

5.  
1.  

2.  

3.  
a.  

b.  

The Owner shall not amend or remove or consent to the removal of the easement or 
CAZ from title without the prior written consent of the Director.

SITE OPERATIONS

Operations
The Site shall be operated and maintained at all times including management and disposal 
of all waste, in accordance with the EPA, Reg. 347, and the conditions of this 
Approval.  At no time shall the discharge of a contaminant that causes or is likely to cause 
an adverse effect be permitted.

Signs
The Owner shall install and maintain a sign at the entrance to the Site.  The sign shall be 
visible and readable from the main road leading to the Site.  The following information 
shall be included on the sign:

the name of the Site and Owner;

the number of the Approval;

the name of the Operator;

the normal hours of operation;

the allowable waste types;

the telephone number to which complaints may be directed;

a warning against unauthorized access;

a twenty-four (24) hour emergency telephone number (if different from above); and

a warning against dumping outside the Site.

 

Vermin, Vectors, Dust, Litter, Odour, Noise and Traffic
The Site shall be operated and maintained such that the vermin, vectors, dust, litter, odour, 
noise and traffic do not create a nuisance.

Burning
Burning of waste at the Site is prohibited.

Site Security
No waste shall be received, landfilled or removed from the Site unless a site supervisor or 
an attendant is present and supervises the operations during operating hours.  The Site 
shall be closed when a site attendant is not present to supervise landfilling operations. 

The Site shall be operated and maintained in a safe and secure manner.  During non-
operating hours, the Site entrance and exit gates shall be locked and the Site shall be 
secured against access by unauthorized persons. 

The Owner shall ensure that:
access to the Site is restricted by fencing; and

fencing and lockable gate are kept in good repair.
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5.  

4.  

5.  
a.  

b.  

c.  

6.  

7.  

a.  

b.  

c.  

6.  
1.  

a.  

b.  

2.  

3.  

7.  
1.  

C.  
1.  1.  

D.  
1.  1.  

a.  

b.  

All wastes and recyclable materials (scrape metals, glass and plastic) stored in temporary 
bin shall be managed and disposed of in accordance with the Act and Reg. 347.

The Owner shall ensure that: 
all bins and waste storage areas are clearly labelled;

all lids or doors on bins shall be kept closed during non-operating hours and during 
high wind events; an

if necessary to prevent litter, waste storage areas shall be covered during high winds 
events.

The Owner shall transfer recyclable materials from the Site once the storage bins are full.

The Owner shall maintain a log book which records the following information:

date of record;

quantities (m) and destination of each type of waste, including recyclable material, 3

shipped from the transfer station; and

complaints received, if any, including the nature of the complaint, time of 
complaint and action(s) taken to remediate the problem. 

Hours of Operations
The normal operating hours of the Site shall be as follows:

The maximum waste disposal operating hours of the landfill are Monday - Saturday 
7:00 a.m. - 7:00 p.m.;

The Site shall be closed on Sundays and statutory holidays;

On-site equipment used for daily site preparation and closing activities may be operated 
one (1) hour before and one (1) hour after the hours of operation approved by this 
Approval. 

With the prior written approval from the District Manager, the time periods may be 
extended to accommodate seasonal or unusual quantities of waste.

Nuisances
The Site shall be operated and maintained such that the vermin, vectors, dust, litter, odour, 
noise and traffic do not create a nuisance.

EMPLOYEE TRAINING

A training plan for all employees that operate any aspect of the Site shall be developed 
and implemented by the Owner or the Operator. Only Trained Personnel shall operate any 
aspect of the Site or carry out any activity required under this Approval.

COMPLAINT RESPONSE PROCEDURE

If at any time the Owner receives complaints regarding the operation of the Site, the 
Owner shall respond to these complaints according to the following procedure:

The Owner shall record and number each complaint, either electronically or in a log book, 
and shall include the following information: the nature of the complaint, the name, 
address and the telephone number of the complainant if the complainant will provide this 
information and the time and date of the complaint;
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F.  

1.  
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e.  

2.  

2.  

The Owner, upon notification of the complaint, shall initiate appropriate steps to 
determine possible causes of the complaint, proceed to take the necessary actions to 
eliminate the cause of the complaint and forward a formal reply to the complainant; and

The Owner shall complete and retain on-site a report written within one (1) week of the 
complaint date, listing the actions taken to resolve the complaint and any 
recommendations for remedial measures, and managerial or operational changes to 
reasonably avoid the recurrence of similar incidents.

EMERGENCY RESPONSE

All equipment and materials required to handle the emergency situations shall be:

All wastes resulting from an emergency situation shall be managed and disposed of in 
accordance with Reg. 347.

In addition, the Owner shall submit, to the District Manager a written report within three 
(3) business days of the emergency situation, outlining the nature of the incident, remedial 
measures taken, handling of waste generated as a result of the emergency situation and the 
measures taken to prevent future occurrences at the Site.

All Spills as defined in the EPA shall be immediately reported to the Ministry's Spills 
and shall be recorded in the log book as to the nature Action Centre at 1-800-268-6060 

of the emergency situation, and the action taken for clean-up, correction and prevention of 
future occurrences.

kept on hand at all times that waste landfilling and/or handling is undertaken at the 
Site; and

adequately maintained and kept in good repair.

The Owner shall ensure that the emergency response personnel are familiar with the use 
of such equipment and its location(s).

INSPECTIONS, RECORD KEEPING AND REPORTING

 Daily Log Book
A daily log shall be maintained in written or electronic format and shall include the 
following information:

the type, date and time of arrival, hauler, and quantity (tonnes) of all waste and 
cover material received at the Site;

the area of the Site in which waste disposal operations are taking place;

a record of litter collection activities and the application of any dust suppressants;

a record of the daily inspections; and 

a description of any out-of-service period of any control, treatment, disposal or 
monitoring facilities, the reasons for the loss of service, and action taken to restore 
and maintain service.

Any information requested, by the Director or a Provincial Officer, concerning the Site 
and its operation under this Approval, including but not limited to any records required to 
be kept by this Approval shall be provided to the Ministry, upon request.

Daily Inspections and Log Book
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3.  
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An inspection of the entire Site and all equipment on the Site shall be conducted each day 
the Site is in operation to ensure that:  the Site is secure; that the operation of the Site is 
not causing any nuisances; that the operation of the Site is not causing any adverse effects 
on the environment and that the Site is being operated in compliance with 
this Approval.  Any deficiencies discovered as a result of the inspection shall be remedied 
immediately, including temporarily ceasing operations at the Site if needed. 

A record of the inspections shall be kept in a daily log book that includes:
the name and signature of person that conducted the inspection;

the date and time of the inspection;

the list of any deficiencies discovered;

the recommendations for remedial action; and

the date, time and description of actions taken.

A record shall be kept in the daily log book of all refusals of waste shipments, the reason
(s) for refusal, and the origin of the waste, if known.

Annual Report
A written report on the development, operation and monitoring of the Site, shall be 
completed annually (the “Annual Report”).  The Annual Report shall be submitted to the 

  District Manager, by July 31st of the year following the period being reported upon.

The Annual Report shall include but not be limited to the following information:
the results and an interpretive analysis of the results of all leachate, groundwater 
surface water and landfill gas monitoring, including an assessment of the need to 
amend the monitoring programs;

an assessment of the operation and performance of all engineered facilities, the 
need to amend the design or operation of the Site, and the adequacy of and need to 
implement the contingency plans;

site plans showing the existing contours of the Site; areas of landfilling operation 
during the reporting period; areas of intended operation during the next reporting 
period; areas of excavation during the reporting period; the progress of final cover, 
vegetative cover, and any intermediate cover application; facilities existing, added 
or removed during the reporting period; and site preparations and facilities planned 
for installation during the next reporting period;

calculations of the volume of waste, weekly and intermediate cover, and final cover 
deposited or placed at the Site during the reporting period and a calculation of the 
total volume of Site capacity used during the reporting period;

a calculation of the remaining capacity of the Site and an estimate of the remaining 
Site life;

a summary of the weekly, maximum daily and total annual quantity (tonnes) of 
waste received at the Site;

a summary of any complaints received and the responses made;

a discussion of any operational problems encountered at the Site and corrective 
action taken;
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a.  

b.  
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any changes to the Design and Operations Report and the Closure Plan that have 
been approved by the Director since the last Annual Report;

a report on the status of all monitoring wells and a statement as to compliance with 
Ontario Regulation 903; and

any other information with respect to the Site which the District Manager may 
require from time to time.

LANDFILL DESIGN AND DEVELOPMENT

Approved Waste Types
Only municipal waste as defined under Reg. 347 being solid non-hazardous shall be 
accepted at the Site for landfilling and a drop-off recyclable materials (scrape metals, 
glass and plastic) for temporary storage in bins for off-site disposal.

The Owner shall develop and implement a program to inspect waste to ensure that the 
waste received at the Site is of a type approved for acceptance under this Approval.

The Owner shall ensure that all loads of waste are properly inspected by Trained 
personnel prior to acceptance at the Site and that the waste vehicles are directed to the 
appropriate areas for disposal or transfer of the waste.

The Owner shall notify the District Manager, in writing, of load rejections at the Site 
within one (1) business day from their occurrence.

Capacity
The calculated theoretical maximum volumetric capacity of the Site, consisting of the 
waste, daily cover and intermediate cover, but excluding the final cover is  cubic 366,845
metres. The total capacity of the site including historical waste, capacity expansion, daily 
cover and intermediate cover is 874,000 cubic meter.

Within 2 years from the date of issuance of the Approval, the waste deposited outside the 
waste footprint area shown on updated Figure 6 of the Design and Operations Plan, 
enclosed as Item 21 in Schedule "1", shall be excavated and deposited within the 
approved waste footprint area.

Service Area
Only waste that is generated within the geographical boundaries of the Haileybury, 
Dymond and New Liskeard and Town of Cobalt, and two First Nation Communities 
(Timiskaming First Nation and Kebaowk First Nation) shall be accepted at the Site.

Cover
Alternative materials to soil may be used as weekly and interim cover material, based on 
an application with supporting information and applicable fee for a trial use or permanent 
use, submitted by the Owner to the Director, copied to the District Manager and as 
approved by the Director via an amendment to this Approval.  The alternative material 
shall be non-hazardous according to Reg. 347 and will be expected to perform at least as 
well as soil in relation to the following functions:

Control of blowing litter, odours, dust, landfill gas, gulls, vectors, vermin and fires;

Provision for an aesthetic condition of the landfill during the active life of the Site;

Provision for vehicle access to the active tipping face; and
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2.  

3.  

2.  

Compatibility with the design of the Site for groundwater protection, leachate 
management and landfill gas management.

Cover material shall be applied as follows:
Weekly Cover - Weather permitting, deposited waste shall be covered every week 
in a manner acceptable to the District Manager so that no waste is exposed to the 
atmosphere;

Intermediate Cover - In areas where landfilling has been temporarily discontinued 
for six (6) months or more, a minimum thickness of 300 millimetre of soil cover or 
an approved thickness of alternative cover material shall be placed; and

Final Cover - In areas where landfilling has been completed to final contours, a 
minimum 600 millimetre thick layer of soil of medium permeability and 150 
millimetres of top soil (vegetative cover) shall be placed.  Fill areas shall be 
progressively completed and rehabilitated as landfill development reaches final 
contours.

Where existing cover material has eroded such that waste is exposed, the cover material 
shall be promptly replaced.

Solar Panels in CAZ
The Owner shall ensure that:

the proposed solar panel installations within the CAZ do not interfere or affect 
ongoing Site groundwater and surface water monitoring programs, or the 
functioning of the CAZ;

access is maintained to all existing Site CAZ monitoring wells;

the proposed solar panels do not prevent or impede any future monitoring well 
installations that may be required within the CAZ.

Storm Water and Erosion Control 
Prior to the acceptance of waste at this Site, the storm water control structures (diversion 
ditches, soil berms and seepage pond) shall be constructed as per Design and Operations 
report, enclosed as Item 11 of Schedule “1”.

LANDFILL MONITORING

Landfill Gas
The Owner shall ensure that any buildings or structures at the Site contain adequate 
ventilation systems to relieve any possible landfill gas accumulation to prevent methane 
concentration reaching the levels within its explosive range.  Routine monitoring for 
explosive methane gas levels shall be conducted in all buildings or structures at the Site, 
especially enclosed structures which at times are occupied by people.

Within 2 year of the issuance of this Approval, the Owner shall construct at least two (2) 
dedicated landfill gas monitors at locations as shown on Figure 3 of the Proposed Surface 
and Groundwater Monitoring Program dated November 24, 2020 and the landfill gas 
monitoring shall occur concurrently with the groundwater monitoring plan outlined in 
Item 12 of Schedule “1”. 

The Owner shall ensure that all on-Site enclosed buildings are equipped with appropriate 
dedicated gas monitoring devices.
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2.  

3.  
1.  

4.  
1.  

2.  

3.  
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1.  
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b.  
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2.  

Leachate Monitoring
 Within 1 year of closure of Cell 2, the Owner shall construct one (1) dedicated leachate 
monitoring well within Cell 2 at location acceptable to the District Manager.

The leachate level and sampling and chemical testing shall occur concurrently with the 
groundwater monitoring plan outlined in Item 12 of Schedule “1”. 

Surface Water and Groundwater 
The Owner shall monitor surface water and ground water in accordance with the 
monitoring program outlined in “Surface and Groundwater Monitoring Program, New 
Liskeard Waste Disposal Site, dated November 24, 2020, and enclosed as Item 12 in 
Schedule "1".

Groundwater Wells and Monitors
The Owner shall ensure that all groundwater monitoring wells which form part of the 
monitoring program are properly capped, locked and protected from damage.

Where landfilling is to proceed around monitoring wells, suitable extensions shall be 
added to the wells and the wells shall be properly re-secured.

Any groundwater monitoring well included in the on-going monitoring program that is 
damaged shall be assessed, repaired, replaced or decommissioned by the Owner, as 
required.

The Owner shall repair or replace any monitoring well which is destroyed or in any 
way made to be inoperable for sampling such that no more than one regular 
sampling event is missed.

All monitoring wells which are no longer required as part of the groundwater 
monitoring program, and have been approved by the Director for abandonment, 
shall be decommissioned by the Owner, as required, in accordance with O. Reg. 
903, to prevent contamination through the abandoned well.  A report on the 
decommissioning of the well shall be included in the Annual Report for the period 
during which the well was decommissioned.

Trigger Mechanisms and Contingency Plans 
The Trigger mechanism shall be implemented as noted below:

Trigger mechanisms shall be in accordance with Trigger Mechanisms Contingency 
Plan provided in “Surface and Groundwater Monitoring Program, New Liskeard 
Waste Disposal Site, dated November 24, 2020, and enclosed as Item 12 in 
Schedule "A".

Contingency plan in the event of a confirmed exceedance of a site-specific trigger 
level relating to leachate mounding or groundwater or surface water impacts due to 
leachate shall be in accordance with Item 12 of Schedule "1”.

In addition to the trigger parameters listed in Table 4 of the “Surface and 
Groundwater Monitoring Program, New Liskeard Waste Disposal Site, dated 
November 24, 2020, fluoride shall be deemed a trigger parameter for which a 
trigger concentration shall be established.  Moreover, the trigger concentration for 
groundwater parameters is set at 80% of the Reasonable Use Concentration (RUC).

In the event of a confirmed exceedance of a site-specific trigger level relating to leachate 
mounding or groundwater or surface water impacts due to leachate, the Owner shall 
immediately notify the District Manager, and an investigation into the cause and the need 
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for implementation of remedial or contingency actions shall be carried out by the Owner 
in accordance with the approved trigger mechanisms and associated contingency plans.

If monitoring results, investigative activities and/or trigger mechanisms indicate the need 
to implement contingency measures, the Owner shall ensure that the following steps are 
taken:

The Owner shall notify the District Manager, in writing of the need to implement 
contingency measures, no later than 30 days after confirmation of the exceedances;

Detailed plans, specifications and descriptions for the design, operation and 
maintenance of the contingency measures shall be prepared and submitted by the 
Owner to the Director for approval; and

The contingency measures shall be implemented by the Owner upon approval by 
the Director.

The Owner shall ensure that any proposed changes to the site-specific trigger levels for 
leachate impacts to the surface water or groundwater, are approved in advance by the 
Director via an amendment to this Approval.

Changes to the Monitoring Plan
The Owner may request to make changes to the monitoring program to the District 
Manager in accordance with the recommendations of the annual report.  The Owner shall 
make clear reference to the proposed changes in a separate letter that shall accompany the 
annual report.

Within sixty (60) days of receiving the written correspondence from the District Manager 
confirming that the District Manager is in agreement with the proposed changes to the 
environmental monitoring program, the Owner shall forward a letter identifying the 
proposed changes and a copy of the correspondences from the District Manager and all 
other correspondences and responses related to the changes to the monitoring program, to 
the Director requesting the Approval be amended to approve the proposed changes to the 
environmental monitoring plan prior to implementation. 

In the event any other changes to the environmental monitoring program are proposed 
outside of the recommendation of the annual report, the Owner shall follow current 
Ministry procedures for seeking approval for amending the Approval.

Compliance 
The Site shall be operated in such a way as to ensure compliance with the following:

Reasonable Use Guideline B-7 for the protection of the groundwater at the Site; and

Provincial Water Quality Objectives included in the July 1994 publication entitled 
Water Management Policies, Guidelines, Provincial Water Quality Objectives, as 
amended from time to time or limits set by the Regional Director, for the protection 
of the surface water at and off the Site.

CLOSURE PLAN

Closure Plan
At least 3 years prior to the anticipated date of closure of this Site, the Owner shall submit 
to the Director for approval, with copies to the District Manager, a detailed Site closure 
plan pertaining to the termination of landfilling operations at this Site, post-closure 
inspection, maintenance and monitoring, and end use. The plan shall include but not be 
limited to the following information:
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1.  
1.  

a.  

b.  

c.  
i.  

ii.  
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iv.  
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vii.  
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ii.  

iii.  
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f.  

1.  

2.  

3.  

4.  

5.  

a plan showing Site appearance after closure;

a description of the proposed end use of the Site;

a description of the procedures for closure of the Site, including:
advance notification of the public of the landfill closure;

posting of a sign at the Site entrance indicating the landfill is closed and 
identifying any alternative waste disposal arrangements;

completion, inspection and maintenance of the final cover and landscaping;

Site security;

removal of unnecessary landfill-related structures, buildings and facilities;

final construction of any control, treatment, disposal and monitoring facilities 
for leachate, groundwater, surface water and landfill gas; and

a schedule indicating the time-period for implementing sub-conditions (i) to 
(vi) above;

descriptions of the procedures for post-closure care of the Site, including:
operation, inspection and maintenance of the control, treatment, disposal and 
monitoring facilities for leachate, groundwater, surface water and landfill gas;

record keeping and reporting; and

complaint contact and response procedures;

an assessment of the adequacy of and need to implement the contingency plans for 
leachate and methane gas; and

an updated estimate of the contaminating life span of the Site, based on the results 
of the monitoring programs to date.

REASONS

The reasons for the imposition of these terms and conditions are as follows:

The reason for Conditions A1(1&2), A3 (1 to 4), A4(1), A5(1&2), A8(1) and A9(1-3) is to clarify the 
legal rights and responsibilities of the Owner and Operator under this Approval.

The reasons for Condition A2(1), B5(3), and G6(1) are to ensure that the Site is designed, operated, 
monitored and maintained in accordance with the application and supporting documentation 
submitted by the Owner, and not in a manner which the Director has not been asked to consider.

The reasons for Condition A6(1) are to ensure that the Site is operated under the corporate name 
which appears on the application form submitted for this approval and to ensure that the Director is 
informed of any changes.

The reasons for Condition A6(2) are to restrict potential transfer or encumbrance of the Site without 
the approval of the Director and to ensure that any transfer of encumbrance can be made only on the 
basis that it will not endanger compliance with this Approval.
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5.  

6.  

7.  

8.  

9.  

10.  

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

The reason for Condition A6(3) is to ensure that the successor is aware of its legal responsibilities.

The reasons for Conditions A7(1-3) and A10 (1-6) are that the Part II.1 Director is an individual with 
authority pursuant to Section 197 of the Environmental Protection Act to require registration on title 
and provide any person with an interest in property before dealing with the property in any way to 
give a copy of the Approval to any person who will acquire an interest in the property as a result of 
the dealing. 

The reason for Condition A8(1) is to ensure that appropriate Ministry staff has ready access to the 
Site for inspection of facilities, equipment, practices and operations required by the conditions in this 
Approval.  This Condition is supplementary to the powers of entry afforded a Provincial Officer 
pursuant to the Act, the OWRA, the PA, the NMA and the SDWA.

The reason for Condition A9(1), A9(3) and B5(7) is to ensure that accurate waste records and 
approval documents are maintained to ensure compliance with the conditions in this Approval, the 
EPA and its regulations.

Condition A9(4) has been included to clarify what information may be subject to the Freedom of 
Information Act.

The reasons for Conditions B1(1), B3(1), B5(5&6), B7(1) and F2(1) are to ensure that the Site is 
operated, inspected and maintained in an environmentally acceptable manner and does not result in a 
hazard or nuisance to the natural environment or any person.

The reason for Conditions B2(1) is to ensure that users of the Site are fully aware of important 
information and restrictions related to Site operations and access under this Approval.

The reasons for Condition B4(1) are open burning of municipal waste is unacceptable because of 
concerns with air emissions, smoke and other nuisance effects, and the potential fire hazard and to 
make sure burning of brush and wood are carried out in accordance with Ministry guidelines.

The reason for Condition B5(4) is to ensure that waste is transported to and from the Site in 
accordance with Reg. 347.

The reasons for Condition B5(1&2) are to ensure that the Site is supervised by properly trained staff 
in a manner which does not result in a hazard or nuisance to the natural environment or any person 
and to ensure the controlled access and integrity of the Site by preventing unauthorized access when 
the Site is closed and no site attendant is on duty.

The reasons for Condition B6(1-3) are to specify the hours of operation for the landfill site and a 
mechanism for amendment of the hours of operation, as required.

The reason for Condition C1(1) is to ensure that the Site is supervised and operated by properly 
trained staff in a manner which does not result in a hazard or nuisance to the natural environment or 
any person.

The reason for Condition D1(1) is to ensure that any complaints regarding landfill operations at this 
Site are responded to in a timely and efficient manner.
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18.  

19.  

20.  

21.  

22.  

23.  

24.  

25.  

26.  

27.  

28.  

29.  

30.  

31.  

Conditions E1(1-5) are included to ensure that emergency situations are handled in a manner to 
minimize the likelihood of an adverse effect and to ensure public health and safety and environmental 
protection.

The reason for Conditions F1(1&2) is to ensure that accurate waste records are maintained to ensure 
compliance with the conditions in this Approval (such as fill rate, site capacity, record keeping, 
annual reporting, and financial assurance requirements), the EPA and its regulations.

The reason for Conditions F2(2&3) is to ensure that detailed records of Site inspections are recorded 
and maintained for inspection and information purposes.

The reasons for Conditions F3(1&2) are to ensure that regular review of site development, operations 
and monitoring data is documented and any possible improvements to site design, operations or 
monitoring programs are identified.  An annual report is an important tool used in reviewing site 
activities and for determining the effectiveness of site design.

The reason for Conditions  is to specify the approved areas from which waste  G1(1-4) and G2(1&2)
may be accepted at the Site and the types and amounts of waste that may be accepted for disposal at 
the Site, based on the Owner’s application and supporting documentation.

The reasons for Conditions G3(1)  are to specify the approved areas from which waste may be 
accepted at the Site, based on the Owner’s application and supporting documentation.

The reasons for Condition G4(1-3) are to ensure that weekly and intermediate cover are used to 
control potential nuisance effects, to facilitate vehicle access on the Site, and to ensure an acceptable 
site appearance is maintained.  The proper closure of a landfill site requires the application of a final 
cover which is aesthetically pleasing, controls infiltration, and is suitable for the end use planned for 
the Site.

Condition G5(1) is included to ensure that the proposed installations do not impact ongoing 
environmental protection programs at the Site.

The reasons for Condition H1(1-3) are to ensure that off-site migration of landfill gas is monitored 
and all buildings at the Site are free of any landfill gas accumulation, which due to a methane gas 
component may be explosive and thus create a danger to any persons at the Site.

Conditions F2(1&2), H2(1&2), H3(1) and H7(1) are included to specify the leachate, groundwater 
and surface water monitoring requirements for monitoring leachate, groundwater and surface water 
quality and to require the Owner to demonstrate that the Site is performing as designed and the 
impacts on the natural environment are acceptable.  Regular monitoring allows for the analysis of 
trends over time and ensures that there is an early warning of potential problems so that any 
necessary remedial/contingency action can be taken.

ConditionsH4(1-3) are included to ensure the integrity of the groundwater monitoring network so that 
accurate monitoring results are achieved and the natural environment is protected.

Conditions H5(1-4) are added to ensure the Owner has a plan with an organized set of procedures for 
identifying and responding to potential issues relating to groundwater and surface water 
contamination at the Site's compliance point.

The reasons for Conditions H6(1-3) are included to streamline the approval of the changes to the 
monitoring plan.
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31.  

I.  

II.  

I.  

II.  

III.  

IV.  

V.  

VI.  

The reasons for Condition I1(1) are to ensure that final closure of the Site is completed in an 
aesthetically pleasing manner, in accordance with Ministry standards, and to ensure the long-term 
protection of the health and safety of the public and the environment.

APPEAL PROVISIONS

In accordance with Section 139 of the , you may by written notice served upon Environmental Protection Act
me and the Ontario Land Tribunal within 15 days after receipt of this notice, require a hearing by the 
Tribunal. Section 142 of the  provides that the notice requiring the hearing Environmental Protection Act
("the Notice") shall state:

The portions of the environmental compliance approval or each term or condition in the environmental 
compliance approval in respect of which the hearing is required, and;

The grounds on which you intend to rely at the hearing in relation to each portion appealed.

The Notice should also include:

The name of the appellant;

The address of the appellant;

The environmental compliance approval number;

The date of the environmental compliance approval;

The name of the Director, and;

The municipality or municipalities within which the project is to be engaged in.

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

Registrar*
Ontario Land Tribunal
655 Bay Street, Suite 1500
Toronto, Ontario
M5G 1E5
OLT.Registrar@ontario.ca

and

The Director appointed for the purposes of Part II.1 of the 
Environmental Protection Act
Ministry of the Environment, Conservation and Parks
135 St. Clair Avenue West, 1st Floor
Toronto, Ontario
M4V 1P5

 
*  Further information on the Ontario Land Tribunal's requirements for an appeal can be obtained 
directly from the Tribunal at: Tel: (416) 212-6349 or 1 (866) 448-2248, or www.olt.gov.on.ca
The above noted activity is approved under s.20.3 of Part II.1 of the .Environmental Protection Act

Dated at Toronto this 3rd day of December, 2021

Mohsen Keyvani

Director
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appointed for the purposes of Part II.1 of the Environmental Protection Act

c: Maria Valcarcel, Wood PLC 
Steve Burnett 

The following schedules are a part of this environmental compliance approval:
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1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.  

10.  

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

SCHEDULE 1

SCHEDULE "1"

The updated Application for a Certificate of Approval for a waste disposal site dated April 12, 2000. 

Letters from Sutcliffe Rody Quesnel Inc. to the MOE dated February 4, 2000, March 14, 2000, and 
April 12, 2000.

Site Plan Approved Area (Sheet A) and Site Plan Final Contours (Sheet B) prepared by Sutcliffe Rody 
Quesnel Inc., and dated February 2000.

Application for a Provisional Certificate of Approval for a Waste Disposal Site dated November 19, 
2004, signed by Dan Harvey, Director of Public Works, City of Temiskaming Shores, including all 
supporting documentation.

Application for a Provisional Certificate of Approval for a Waste Disposal Site dated November 14, 
2005 and signed by Dave Treen, Manager of Environmental Services, City of Temiskaming Shores, 
including the attached drawing entitled “New Liskeard Landfill Site Figure 1 “showing the 
attenuation zone.

Application for a Certificate of Approval, Waste Disposal Site, dated November 1, 2011 and signed by 
Christopher Oslund, City Manager, City of Temiskaming Shores,

Letter dated March 15, 2012, from Jeff Roy, Program Manager, Canadian Solar Solutions Inc., to 
Lynda Mulcahy, P.Eng, MOE, RE: New Liskeard Landfill Contaminant Attenuation Zone, with 
attached letter report dated March 7, 2012, by Anthony Story, Story Environmental Inc.

e-mail from David Treen, City of Temiskaming Shores, to Mark Feenstra, Canadian Solar Solutions 
Inc., dated October 2, 2012, 10:02am, copied to Lynda Mulcahy, MOE, RE: New Liskeard LF waste 
amendment

Letter dated November 19, 2013, from G. Douglas Walsh, CET, Director of Public Works, The City of 
Temiskaming Shores, to Dickson Odame-Osafo, MOE Waste Unit, Senior Waste Engineer, Re: 
Application for Approval of WDS Closure Plan-ECA A571, Notice No. 3 for the New Liskeard Landfill 
Site.

Environmental Compliance Approval Application dated January 26, 2021 and signed by Steve 
Burnett, including the attached supporting documentation.

Design & Operations Plan and Closure Plan, Wood Environment & Infrastructures Solutions, 
February 12, 2020.

Surface and Groundwater Monitoring Program, Wood Environment & Infrastructure Solutions, 
November 24, 2020.

Appendix A: ECA Pre-submission Review Email, dated December 1, 2020, enclosed with 
Environmental Compliance Approval Application dated January 26, 2021. 

Appendix B: Site Plan and Scaled Area Location Plan, Figures 1 to 6, Wood Environment & 
Infrastructure Solutions, September 2020.

Appendix C: Location Plans, Figures 1 to 3, Wood Environment & Infrastructure Solutions, 
September 2020.

Appendix D: Proof of Compliance with EAA – Notice of Approval, dated April 01, 2019, enclosed with 
Environmental Compliance Approval Application dated January 26, 2021. 

Appendix E: Municipal Zoning Letter, dated January 20, 2021.
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18.  

19.  

20.  

21.  

Appendix F: Zoning Map (Figure 5.21), February 2018, enclosed with Environmental Compliance 
Approval Application dated January 26, 2021. 

Appendix I: New Waste Management Capacity Environmental Study Report, Technical Support 
Document: Hydrogeology, Amec Foster Wheeler Environment & Infrastructure, August 2016, 
provided with Environmental Compliance Approval Application dated January 26, 2021. 

Appendix J. ECA: Open House Summary of First Nations Letters. AMEC Environment & 
Infrastructure, February 2013.enclosed with Environmental Compliance Approval Application dated 
January 26, 2021. 

Email from Brain Grant to Abdul Quyum, P. Eng., dated November 26, 2021, including enclosed 
updated Figure 6 - Proposed Top of Cap Contours for Landfill Expansion.
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Appendix B

Borehole Logs
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