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Executive Summary 

This report has been prepared to document the results of the 2022 environmental monitoring program for the 
Township of Greater Madawaska’s Norway Lake Waste Disposal Site, located on part of Lot 20, Concession 7 
within the geographic Township of Bagot, in the Township of Greater Madawaska.  The site is located 
approximately five (5) kilometres east of the Village of Calabogie, on Norway Lake Road.   

The Norway Lake Waste Disposal Site operates in accordance with Environmental Compliance Approval 
A411702, for the transfer of municipal solid waste and Blue Box recycling from the Norway Lake site to GFL 
Environmental Inc. in Moose Creek, Ontario for disposal and processing.  The site consists of an approved waste 
disposal area of 1.37 hectares within a total site area of 18.47 hectares.  The Norway Lake site was closed to 
landfilling operations in 2002, and final closure of the waste mound at the Norway Lake site was completed in 
2007.  Since 2002, the Norway Lake site has operated as a municipal solid waste and recycling transfer station 
only.  

A Revised Design & Operations Plan for the Norway Lake Waste Disposal Site (Greenview, 2022) was submitted 
to MECP on May 11, 2022. MECP confirmation (5066-CEBKYF) was received on May 11, 2022. No responses 
have been received at the time of this report. 

The interpreted groundwater configuration at the site in 2022 was relatively consistent with historical 
interpretations in the overburden and bedrock aquifers. The predominant groundwater flow directions in the 
overburden and bedrock aquifers were interpreted to be to the northeast. 

Groundwater quality northeast, east, and immediately downgradient of the site was interpreted to be impacted 
from the Norway Lake Waste Disposal Site in both the overburden and bedrock aquifers.  Based on the results 
of the 2022 Reasonable Use Concept criteria assessment at the site, the Norway Lake Waste Disposal Site was 
interpreted to meet the intent of Ontario Ministry of the Environment, Conservation, and Parks’ Guideline B-7 at 
all downgradient property boundaries for a closed landfill. 

Historically, surface water quality in the vicinity of the site was assessed at the seasonally inundated creek/low-
lying depressional area located to the north and east of the closed waste mound.  Historically, the downstream 
sampling location SW-1 has not been interpreted to be significantly impacted by landfill-related factors and 
surface water quality was interpreted to meet Provincial Water Quality Objectives.  Surface water sampling 
locations SW-1 and background location SW-4 were not sampled in 2022 as both locations were observed to be 
dry. 

Based on Township Greater Madawaska records, approximately 15,213 vehicles visited the Norway Lake site in 
2022, and accepted approximately 26,583 bags of waste.  Based on information supplied by the Township of 
Greater Madawaska, 438 tonnes of municipal waste were collected at the Norway Lake site in 2022 and 
transported for final disposal to the approved waste disposal facility of GFL in Moose Creek, Ontario.  Additionally, 
approximately 858 cubic metres of leaf and yard waste and 4,368 cubic metres of construction, demolition, and 
bulky waste were accepted at the Norway Lake site in 2022. 

Recycling tonnage records provided by the Township of Greater Madawaska indicated that 128 tonnes of Blue 
Box recyclables were collected from the Norway Lake Waste Disposal Site in 2022.  Blue Box recyclable 
quantities contributing to this total included 62 tonnes of commingled containers, 39 tonnes of mixed fibres, and 
27 tonnes of old corrugated cardboard.  Approximately 5 tonnes of household organics were diverted at the 
Norway Lake site in 2022. 

According to Township of Greater Madawaska records, 111 tonnes of scrap metal, 75 refrigerant units,  
1,723 tires, and 17 tonnes of waste electronic and electrical equipment were diverted from the depots at the 
Norway Lake Waste Disposal Site, Mount St. Patrick Waste Disposal Site, and Griffith Waste Disposal Site.   

As a result of the May 21st, 2022, storm, the Township of Greater Madawaska declared a State of Emergency as 
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of 1:30pm May 22, 2022. The township submitted a request to the MECP on May 24, 2022, for a temporary 
extension to site hours, as well as another privately owned site at 5911 Matawatchan Rd, due to the 
overwhelming amount of brush debris. MECP approval was provided in a letter dated May 26, 2022. On June 8, 
2022, the Township submitted a further request to extent the privately owned site hours. MECP approval was 
provided via email on June 9, 2022.  Based on the results of the 2022 environmental monitoring program, and in 
accordance with Condition 7.2 (b) (iii) of the Amended Environmental Compliance Approval (A411702), the 
Norway Lake Waste Disposal Site was interpreted to be in compliance with all conditions of the Environmental 
Certificate of Approval, and with the inspection and reporting requirements therein.   
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1.0 Introduction 

1.1 Site Information 

The Norway Lake Waste Disposal Site is located on part of Lot 20, Concession 7 within the geographic Township 
of Bagot, in the amalgamated Township of Greater Madawaska (Township).  The site is located approximately 
five (5) kilometres (km) east of the Village of Calabogie, on Norway Lake Road (Figures 1 and 2).  The Universal 
Transverse Mercator (UTM) coordinates at the site entrance gate relative to the North American Datum (NAD83) 
are 367326.0 metres (m) East, 5021906.0 m North, in Zone 18T (Google Earth, 2013).  The site operates in 
accordance with the Amended Environmental Compliance Approval (ECA) A411702 issued on April 9, 2013, 
including the most recent amendment on September 26, 2013 (Appendix A).  The site consists of an approved 
waste disposal area (AWDA) of 1.37 hectares (ha) within a total site area of approximately 18.47 ha  
(Appendix A; Figures 2 and 3). 

The Norway Lake site was closed to landfilling operations in 2002, and final closure of the waste mound at the 
Norway Lake site was completed in 2007.  Since 2002, the Norway Lake site has operated as a municipal solid 
waste and recycling transfer station only.  Currently, received residential and Industrial, Commercial, and 
Institutional (IC&I) waste and Blue Box recyclables are transported off-site for disposal at GFL Environmental, 
Inc. (GFL) in Moose Creek, Ontario for disposal and processing.  As part of the Township’s long-term waste 
management plan, the Norway Lake site was identified for an upgrade to the site’s existing municipal solid waste 
and recycling transfer station, similar to the waste and recycling transfer stations at the Township’s Griffith and 
Mount St. Patrick sites.  Construction of the upgraded municipal solid waste and recycling transfer station was 
initiated in fall 2008.  The upgraded transfer station was opened to the public on November 21, 2009.  
Construction and demolition (C&D) and bulky wastes are collected at the Norway Lake site and transferred to 
the Township’s Black Donald and Mount St. Patrick Waste Disposal Sites for processing and disposal. 

1.2 Background 

In accordance with Condition 24 of the ECA (December 24, 2003, Appendix A), the Township identified the 
Norway Lake site for final closure.  Final closure of the waste mound at the Norway Lake site was completed in 
2007, in accordance with Condition 24 of the ECA (Appendix A) and correspondence to the Ontario Ministry of 
the Environment, Conservation, and Parks (MECP) dated September 28, 2006, and October 27, 2006, as 
detailed in the 2007 Annual Report (Greenview Environmental Management Limited [Greenview], 2008). 

Based on the formal closure of the landfill area of the site, and given the direction of long-term waste management 
planning in the Township which included a waste and recycling transfer station at the Norway Lake site, an 
application to amend the ECA dated June 8, 2007 was submitted to the MECP, with supporting technical 
documentation entitled, Design and Operations Plan, Municipal Solid Waste Transfer Station, Norway Lake 
Waste Disposal Site (DOP; Greenview, 2007). The intent of the 2007 application was to recognize proposed 
future site operations in the form of the upgraded solid waste and recycling transfer station operations to maintain 
service to residents and IC&I generators of the entire Township.  On September 25, 2007, the ECA (A411702) 
for the Norway Lake site was amended to approve the proposed future site operations as presented in the DOP 
(Greenview, 2007). 

On August 28, 2008, the MECP issued an additional Amendment to the ECA for the Norway Lake site, defining 
changes in types and volumes of acceptable waste and recyclables allowed on-site, and procedures for the 
storage and transfer of source separated organic waste (Appendix A). 

Upgrades to the transfer station at the Norway Lake site were initiated by the Township in 2008 and were 
completed in 2009 with operations commencing on November 21, 2009.  Funding for the upgrades at the site 
was made possible with assistance from the Canada-Ontario Municipal Rural Infrastructure Fund (COMRIF). 

The Township received MECP Technical Support Section (TSS) surface water review comments, dated  
March 5, 2012, for the 2010 Annual Report (Greenview, 2011).  The MECP TSS agreed to the discontinuation of 
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surface water sample collection at surface water sampling locations SW2 and SW3, as the locations were 
historically observed to be shallow, stagnant pools of water with no flow or limited flow conditions. 

The Township also received MECP TSS groundwater review comments, dated October 4, 2012, related to the 
2011 Annual Report (Greenview, 2012), and further to the subsequent site meeting involving Township 
representatives, MECP personnel, and Greenview personnel, on December 3, 2012, the MECP TSS provided 
an Addendum to the October 4, 2012, review comments (Greenview, 2013).  The MECP TSS agreed that 
groundwater quality at monitoring well OB-11 was impacted by road salt utilized by the Township for winter road 
maintenance and amended the interpretation of non-compliance of the site with MECP Guideline B-7 (MECP, 
1994a).  The MECP TSS agreed that historical overburden groundwater quality prior to fall 2009 from monitoring 
well OB-12 could be used for assessing compliance with the Reasonable Use Concept (RUC) and conformance 
with MECP Guideline B-7 (MECP, 1994a).  A consistent calculation for background bedrock groundwater quality 
was also initiated at that time, using groundwater quality results from prior to fall 2009 from background bedrock 
well BR-2 to calculate median background groundwater quality for the site.  These practices have been continued 
for this 2022 Annual Report. 

The Township provided response comments to the MECP for both the draft Amended ECA (February 28, 2012), 
and the surface water review comments (March 5, 2012) in correspondence, dated October 31, 2012.  Following 
the submission, the MECP issued an Amended ECA on April 9, 2013.   

Condition 5.1 of the Amended ECA (April 9, 2013; Appendix A) required the Township to submit a Contingency 
Plan by June 3, 2013.  The Contingency Plan was submitted to the MECP Environmental Approvals Branch 
(EAB) by Greenview on behalf of the Township on May 31, 2013 (Greenview, 2014).  Subsequent to the 
submission of the Contingency Plan, an Amendment to the ECA was issued by the MECP on  
September 26, 2013 (Appendix A). 

In 2013, the Township passed a new waste management by-law (By-law No. 09 – 2013) to maintain and regulate 
a system for the disposal of municipal waste, recyclables, and other refuse (Greenview, 2014). 

On September 29, 2014, the Township received MECP TSS groundwater review comments for the 2012 Annual 
Report (Greenview, 2013) for the Norway Lake site, dated February 5, 2014 (Greenview, 2015).  The review 
comments noted that the Norway Lake site was interpreted to be in conformance with MECP Guideline B-7 and 
the monitoring schedule and analytical program were deemed to be satisfactory.  On January 20, 2015, the 
Township received MECP TSS surface water review comments for the 2013 Annual Report (Greenview, 2014) 
for the Norway Lake site dated January 14, 2015 (Greenview, 2015).  The MECP TSS surface water review 
noted that the surface water system in the vicinity of the Norway Lake site was not adversely impacted from 
former and current site operations, and that the current surface water monitoring program and schedule at the 
site was sufficient. 

On March 16, 2016, the Township requested approval from the MECP Ottawa District Office to amend the 
operating hours for the transfer station at the Norway Lake Waste Disposal Site (Greenview, 2017).  In electronic 
communication dated March 21, 2016, the MECP Ottawa District Office requested that the Township provide 
documentation regarding public notification of the Township’s intent to modify the transfer station’s operational 
hours prior to MECP approval, in accordance with Condition 9.7 (b) and (c) of the site’s ECA.  On May 10, 2016, 
the Township provided the MECP Ottawa District Office with electronic documentation related to public 
notification efforts in advance of amendment to the transfer stations hours (Greenview, 2017) and confirmed that 
no public/ratepayer comments were received as part of the process (Greenview, 2017).  On May 12, 2016, the 
MECP Ottawa District Office provided the Township with an electronic letter confirming the MECP’s approval to 
amend the hours of operation of the transfer station effective May 21, 2016 (Greenview, 2017).   

On October 29, 2018, monitoring well OB-11 was decommissioned and replaced with a new overburden 
monitoring well adjacent to the former location of OB-11 (Figure 4).  OB-11 had been previously observed to be 
damaged, likely due to an impact from an all-terrain vehicle.  It was interpreted that the PVC well pipe of OB-11 
had been broken below grade, which was confirmed during decommissioning operations. The replacement well 
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was designated as OB-11R, and was advanced through sand and gravel overburden and terminated at the 
interpreted interface with bedrock, at approximately 4.22 m below ground surface (bgs).  A borehole log for the 
replacement monitoring well OB-11R is included in Appendix C of this report.  Decommissioning and well 
installation operations were conducted by licenced drillers in accordance with Ontario Regulation (O.Reg.) 903 
(Wells), as amended. 

On June 14, 2019, the Township received MECP TSS surface water review comments related to the 2017 Annual 
Report, dated June 12, 2019 (Greenview, 2020).  The MECP TSS reviewer noted that the seasonal creek at the 
site was not being impacted by landfill-related factors.  Additionally, the reviewer noted that it was premature to 
cease the surface water monitoring program at the site; however, they noted that they would be agreeable to 
reducing the frequency of the surface water monitoring program.  Subsequent communications between 
Greenview and the MECP clarified the intended wording of the MECP review, and reducing the frequency of the 
surface water monitoring program to a biennial program (once every two [2] years, in spring and fall) was 
confirmed (Greenview, 2020).  Based on MECP TSS approval, the next surface water monitoring event at the 
Norway Lake Waste Disposal Site is scheduled for spring and fall 2022. 

Throughout 2021, the Township and Greenview worked together on a Revised Design and Operations Plan 
(DOP) for the Norway Lake Waste Disposal Site, in an effort to modify transfer station operations and general 
layout of the site.  On January 04, 2022, a copy of the Revised DOP was provided to the MECP Ottawa District 
Office for preliminary review and as part of the Township’s obligation to initiate a Pre-Submission Meeting with 
the MECP relative to the Revised DOP and planned ECA Application for 2022 (Appendix B).  The Pre-Submission 
Meeting was held between representatives of the MECP, Greenview, and the Township on January 20, 2022 
(Appendix B).  Formal submission of the ECA Application package, including the Revised DOP, was submitted 
to the MECP on May 11, 2022,  and remains under review by the MECP (5066-CEBKYF). 

 

Greenview was retained by the Township to complete the 2022 environmental monitoring and reporting program 
at the Norway Lake site. 

1.3 Purpose and Scope 

The purpose of this report is to provide an overview of the annual monitoring, environmental compliance, and 
operations at the Norway Lake site, in accordance with Condition 7.0 of the Amended ECA (A411702), including 
the following: 

 Groundwater quality assessment and Reasonable Use Concept (RUC, MECP Guideline B-7) 
compliance (Section 4.1). 

 Surface water quality assessment (Section 4.2). 

 Site operational overview (Section 0). 

 Conclusions and recommendations (Section 5.0). 
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2.0 Site Description 

The following sections present a summary of the physical characteristics for the Norway Lake site.  Locations of 
features described in this report are referenced to grid north. 

2.1 Topography and Drainage 

Local topography in the vicinity of the Norway Lake site is characterized by granite and gneissic marble bedrock 
outcrops, while the topography of the actual site area is of relatively flat to hummocky terrain (Golder Associates 
Ltd. [Golder], 2007).  The AWDA at the site is relatively flat; however, the adjacent ground surface topography 
slopes towards low-lying areas located to the southeast, east, and northeast of the waste mound. 

A topographic depression exists in the northern corner of the contaminant attenuation zone (CAZ), in which a 
seasonally inundated creek is located, and which is sampled by the two (2) existing surface water sampling 
locations at the site, SW-1 and SW-4 (Figures 2, 3, 4, 5, and 6).  The seasonally inundated creek was historically 
interpreted to be a localized zone of potential groundwater discharge present during periods when the shallow 
groundwater table is elevated, primarily in the spring and fall. 

A dormant aggregate resource area, locally identified as Burke’s Pit, is located to the southwest of the site in the 
vicinity of monitoring wells OB-11R and OB-12, and adjacent to Norway Lake Road (Figure 3). 

2.2 Hydrogeological and Geological Conditions 

In the southern and western portions of the site, overburden geology is characterized by a thin layer of fine sand 
to silty sand, ranging from 0.3 metres (m) to 4.2 m, overlying fractured granite and gneissic marble.  A layer of 
peat was determined to be present over the sandy overburden layer in the vicinity of monitoring well OB-2 
(Golder, 2007). 

To the north of the site, in the vicinity of the seasonally inundated creek, overburden geology is characterized by 
silty to coarse sand from surface to a depth of 3.7 m, underlain by a bedrock unit characterized by gneiss, marble, 
and fractured granite (Golder, 2007). 

On the southwest side of Norway Lake Road in Burke’s Pit (Figure 3), overburden geology is characterized by 
fine to coarse sand with trace gravel and/or cobbles, with auger refusal encountered at depths of 2.15 m to  
3.65 m bgs (Golder, 2007).  Based on observations during the installation of replacement monitoring well  
OB-11R in October 2018 (Figure 4), bedrock was interpreted at a depth of 4.22 m bgs, and overburden was 
observed to be generally fine to coarse-grained sand with gravel (Appendix C). 

Historically, overburden and bedrock groundwater was interpreted to flow predominantly towards the east, with 
a localized component of radial flow away from the waste mound.  Prior to the 2007 groundwater monitoring 
program, groundwater in the overburden aquifer in the vicinity of Burke’s Pit (southwest of the waste mound) was 
reported to flow to the east and west (Golder, 2007).  For further discussion on current groundwater flow 
directions, see Section 4.1.1 of this report. 

Further to the MECP TSS groundwater review comments dated October 4, 2007 (Greenview, 2008), all available 
borehole logs for monitoring wells at the Norway Lake site are included in Appendix C.  The available borehole 
logs include details regarding well construction for the corresponding monitoring wells. 

In accordance with the MECP TSS Addendum (Greenview, 2012), hydraulic conductivity in the overburden was 
estimated in 2012 in the range of 0.050 to 0.086 cm/second, which is noted to be within the typical hydraulic 
conductivity range for well sorted sands and glacial outwash (0.1 to 0.001 cm/second, Fetter, 2001). 

2.3 Land Use and Zoning 

The zoning designation for the Norway Lake site is “DM”, Disposal Industrial, and “DM-E1” Disposal Industrial 
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Exception 1, for the land area east of the waste mound used for CAZ purposes.  Adjacent land use is designated 
“RU” Rural around the licensed site area, including a dormant mineral aggregate resource area (Burke’s Pit) 
directly southwest of the landfill on the southwest side of Norway Lake Road (Figure 3). 

2.4 Operational Setting 

The Norway Lake site currently consists of an AWDA and transfer station of 1.37 ha within a total licensed site 
area of approximately 18.47 ha (Figures 2 and 3), as registered on the ECA (Appendix A). 

The site currently operates as a municipal waste and recycling transfer station and has been closed to landfilling 
operations since 2002.  As part of waste transfer operations at the site, the Township maintains a waste and 
recycling depot (Figure 3).  Municipal waste and Blue Box recycling received at the site is transferred to GFL in 
Moose Creek, Ontario for disposal, processing, and market.  

In accordance with amendments to the site’s ECA (Appendix A), the Norway Lake transfer station was upgraded 
as part of the Township’s long-term waste management plan.  The upgraded transfer station was opened to the 
public on November 21, 2009. 

The Norway Lake site is currently approved in accordance with Amended ECA A411702 (Appendix A) to accept 
up to 200 cubic metres (m3) of solid non-hazardous waste and recyclables per day, and the maximum amount of 
non-hazardous solid waste and recyclable materials to be stored or be present at the site at any given time 
cannot exceed 910 m3. 
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3.0 2022 Environmental Monitoring Program 

The following sections present a methodology of the environmental monitoring program conducted at the Norway 
Lake site in 2022. 

3.1 Groundwater Monitoring 

Groundwater monitoring and sampling activities were conducted by Greenview on May 05, 2022, and  
August 17, 2022, from the network of groundwater monitoring wells as part of the 2022 environmental monitoring 
program at the site (Table 1).  The UTM coordinates of the groundwater monitoring wells were confirmed or 
measured by Greenview personnel during site visits in 2022 using a handheld geographic positioning system 
(GPS) instrument with an anticipated accuracy of within +/- 5 m (Table 2).  During the 2022 spring and summer 
sampling events, groundwater elevations were measured at each monitoring well using an electronic water level 
tape prior to sampling.  Based on the groundwater elevation a well purge volume equivalent to approximately 
three (3) borehole volumes was calculated in-situ using a standard conversion factor relevant to the respective 
well diameter. 

Groundwater samples were collected from each monitoring well using dedicated polyethylene tubing and inertial 
lift foot-valves.  Samples were collected into appropriate sample bottles as provided by an accredited laboratory 
and the designated sample for metal parameters was field-filtered using a dedicated high capacity 45-micron 
filter to reduce the potential for turbidity induced bias in the analytical results for the metal parameters. 

As part of the 2022 monitoring program, a sample for the analysis of volatile organic compounds (VOC) was 
collected from monitoring well BR-1 during the summer sampling event.  

During the spring 2022 sampling event, monitoring well OB-5 and BR-5 were observed to be dry and no 
groundwater elevation measurements were collected (Appendix D). 

Piezometers G-1 and G-5 were observed to be damaged during the spring and summer 2022 sampling events 
and groundwater elevations were not obtained.  During the summer 2022 sampling event, piezometer G-3 was 
observed to be dry (Appendix D). 

Duplicate groundwater samples were collected for Quality Assurance and Quality Control (QA/QC) purposes 
from the routine and surveillance parameter suites (Table 1) as part of the 2022 environmental monitoring 
program.  During the spring and summer sampling events, QA/QC samples were collected from monitoring well 
OB-3 for the routine parameter suite. During the spring sampling event, QA/QC samples were collected from OB-
12 for the surveillance parameter suite. During the summer sampling event, QA/QC samples were collected from 
BR2 for the surveillance parameter suite. (Appendix D). 

All samples were submitted to an accredited analytical laboratory to be analyzed for the parameter suites listed 
in Table 1. 

Field measurements of pH, conductivity, temperature, and dissolved oxygen (DO) were recorded at each 
respective groundwater well immediately following the collection of the groundwater samples.  Field sampling 
records completed during the 2022 monitoring program are included in Appendix D.  The groundwater samples 
were recorded on a laboratory Chain of Custody Form and placed in coolers packed with contained ice for 
preservation during transport to the analytical laboratory. 

The results of the 2022 groundwater monitoring program are presented in Section 4.1 of this report. 

3.2 Surface Water Monitoring 

Surface water monitoring at the Norway Lake Waste Disposal Site have a biennial frequency, with the modified 
frequency starting in 2019.  

Surface water monitoring and sampling activities in 2022 were not conducted by Greenview. The next sampling 
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event for surface water monitoring (spring and fall) is scheduled for 2023.  Details on the surface water monitoring 
program are included on Table 1 and historical results are included in Table 7. 

 

In 2012, the environmental monitoring program was amended in response to MECP TSS surface water review 
comments dated March 5, 2012 (Greenview, 2013) to remove surface water monitoring locations SW-2 and  
SW-3 as they had historically been observed to be shallow, stagnant pools of water that did not exist on a defined 
surface water channel and were difficult to sample due to low water conditions.  The changes made to the 
environmental monitoring program were applied as of the 2013 environmental monitoring program at the Norway 
Lake site (Greenview, 2014). 

3.3 Analytical Laboratory Accreditation 

Collected groundwater and surface water samples were submitted for analysis to the Caduceon Environmental 
Laboratories (Caduceon), located in Kingston, Ontario.  Caduceon is accredited by the Canadian Association for 
Laboratory Accreditation (CALA), for specific environmental testing procedures listed in the scope of accreditation 
and is assessed biannually by CALA to the ISO/IEC 17025 standard.  ISO/IEC 17025 is an international standard 
for both quality management and technical aspects of operating a testing laboratory.  Caduceon is licensed by 
the MECP to perform analysis on drinking water in Ontario in accordance with the Safe Drinking Water Act. 

3.4 Landfill Gas Monitoring 

Landfill gas monitoring is not part of the current environmental monitoring program for the Norway Lake site.  The 
waste mound at the Norway Lake site is covered with porous soil materials, allowing natural gas flux to the 
atmosphere.  Overburden geology at and adjacent to the site is characterized by shallow, sandy materials, 
overlying a dense bedrock unit.  These overburden and bedrock characteristics, coupled with the extended 
distance to the nearest residence, provide a minimal risk of landfill gases impinging off-site receivers. 

3.5 Operational Monitoring 

Operational monitoring at the Norway Lake site is minimal since the site operates as a municipal solid waste and 
recycling transfer station only, with received municipal waste and Blue Box recycling transported off-site to GFL 
in Moose Creek, Ontario for disposal and processing. A topographic survey of the waste mound and transfer 
station at the Norway Lake site was conducted on August 12, 2021, as part of the work required for the Revised 
DOP (Greenview, 2022a).  Topographic surfaces for the site have been updated on all figures related to this 
2022 Annual Report, accordingly.   

Daily waste records at the Norway Lake site are completed as part of regular operations at the site to monitor 
transfer station operations and vehicular traffic.  The Township submits annual reports in accordance with the 
Municipal Datacall, inclusive of the Norway Lake site, to the Resource Productivity and Recovery Authority 
(RPRA).  The results of the operational monitoring are presented in Section 4.3 of this report. 
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4.0 Environmental Monitoring Results 

The following sections present a summary of the environmental monitoring results obtained during the Norway 
Lake site 2022 environmental monitoring program. 

4.1 Groundwater Quality Assessment 

The results of the 2022 groundwater monitoring program conducted at the site are presented as follows. 

 Groundwater Configuration 

The interpreted groundwater configuration at the site in 2022 was relatively consistent with historical 
interpretations in the overburden and bedrock aquifers (Greenview, 2022).  Groundwater elevation data obtained 
during the 2022 groundwater monitoring program at the site are provided in Table 3.  Environmental monitoring 
location plans for the overburden and bedrock aquifers at the Norway Lake site are included in Figures 3, 4, 5, 
and 6 of this report.   

Average horizontal gradients and the associated predominant directions of groundwater flow in the overburden 
aquifer at the Norway Lake site in spring and summer 2022 were interpreted as follows: 

Aquifer Sampling Event Location Horizontal Gradient 
Predominant 

Direction 

Overburden 

Spring 2022 

Southwest of Waste Mound 0.014 South 

Northeast of Waste Mound 0.047 Northeast 

Southeast of Waste Mound 0.011 East 

Summer 2022 

Southwest of Waste Mound 0.009 South 

Northeast of Waste Mound 0.052 Northeast 

Southeast of Waste Mound 0.019 East 

Average horizontal gradients and the associated predominant directions of groundwater flow in the bedrock 
aquifer at the Norway Lake site in spring and summer 2022 were interpreted as follows: 

Aquifer Sampling Event Location Horizontal Gradient 
Predominant 

Direction 

Bedrock 

Spring 2022 
Vicinity of Waste Mound 0.020 East 

East of Waste Mound 0.092 Northeast 

Summer 2022 
Vicinity of Waste Mound 0.012 East 

East of Waste Mound 0.084 Northeast 

Using groundwater elevations measured in 2022 (Table 3), vertical hydraulic gradients were calculated at the 
following pair of shallow and deep monitoring wells for the spring and summer groundwater elevation monitoring 
events.  The vertical gradients calculated in 2022 were as follows: 

Monitoring Wells 
Vertical Gradient              

(Spring 2022) 
Vertical Gradient           
(Summer 2022) 

BR-1 and OB-3 0.274 0.173 

Monitoring well OB-7 was observed to be significantly damaged during the spring 2015 sampling event, due to 
an impact from a fallen tree.  Since the well could not be accessed via equipment, OB-7 was removed by hand.  
OB-7 was not historically sampled as part of the groundwater monitoring events at the Norway Lake site 
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(Greenview, 2016).   

Further to the MECP TSS hydrogeological review comments, dated October 4, 2012 (Greenview, 2013), a 
December 3, 2012, site meeting was arranged which included Township representatives, MECP personnel, and 
Greenview personnel.  The MECP TSS issued an Addendum, dated December 11, 2012, in which the MECP 
TSS agreed that groundwater quality at monitoring well OB-11 was impacted by road salt utilized by the Township 
for winter road maintenance, and retracted the statement regarding non-compliance of the site with 
MECP Guideline B-7 (MECP, 1994a).  The MECP TSS agreed that historical overburden groundwater quality 
from monitoring well OB-12 (prior to August 2009) could be used for assessing compliance with the RUC and 
conformance with MECP Guideline B-7 (MECP, 1994a).  In addition, the MECP reviewer was willing to consider 
utilization of scientifically defensible methods to determine hydraulic conductivity at the site, rather than requiring 
the completion of slug tests, as initially directed in the October 4, 2012, review comments (Greenview 2013). 

As noted previously in this report, monitoring well OB-11 was decommissioned and replaced with OB-11R on 
October 29, 2018 (Appendix C). 

Per the MECP TSS Addendum (Greenview, 2013), a discussion on hydraulic conductivity within the overburden 
at the site is included in Section 2.2 of this Report. 

 Groundwater Quality 

The results of the 2022 groundwater monitoring program are presented in Tables 4, 5, 6, and 7 of this report and 
the accredited laboratory Certificates of Analysis are attached in Appendix E.  Analytical data obtained from 
respective groundwater wells were compared to the Ontario Drinking Water Standards (ODWS; MECP, 2006), 
median background water quality at the site, and MECP Guideline B-7 (MECP, 1994b) and the RUC  
(MECP, 1994a).  Trend analysis was completed using results from the previous five (5) years and only significant 
trends are discussed in this report. 

The blind duplicate samples collected for routine monitoring at monitoring well OB-3 during the spring and 
summer 2022 sampling events were similar to the identified samples, indicating that the results of the 2022 
routine groundwater monitoring program can be interpreted with confidence.  Similarly, the blind duplicate 
samples collected for surveillance monitoring at monitoring well OB-12 during the spring and BR2 during the 
summer 2022 sampling events were similar to the identified samples, indicating that the results of the 2022 
surveillance groundwater monitoring program can be interpreted with confidence. 

Prior to August 2009, background groundwater quality in the overburden aquifer was assessed at monitoring well 
OB-12, which is located in Burke’s Pit, approximately 80 m upgradient and west of the entrance gate to the 
Norway Lake site (Figures 3 and 5).  Due to impacts related to road salt, the MECP TSS agreed that historical 
overburden groundwater quality prior to fall 2009 from OB-12 could be used for assessing compliance with the 
Reasonable Use Concept (RUC) and conformance with MECP Guideline B-7 (Greenview, 2013). In 2022, many 
parameter concentrations in the samples collected from background overburden well OB-12 were above the 
median background concentrations (Table 4).  Non-conformances of ODWS and significant groundwater trends 
at background overburden monitoring location OB-12 were as follows (Table 4): 

Monitoring Well 
ODWS Non-Conformance Five (5) Year Trend Analysis 

Spring 2022 Summer 2022 Increasing Decreasing 

OB-12 
(background) 

 

 Hardness  

 Total Dissolved 
Solids (TDS) 

 

 Hardness 

 Manganese 

 TDS 

 

 Sodium 

 TDS 

 Aluminum 

 Chemical Oxygen 
Demand (COD) 

 Dissolved Organic 
Carbon (DOC) 

 Phosphorus 
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Groundwater quality at OB-12 in 2022 was interpreted to be impacted by road salt from winter road maintenance 
activities at the nearby Norway Lake Road and the transfer station of the Norway Lake site (Table 4).  Further to 
MECP TSS groundwater review comments, dated December 11, 2012, for the 2011 Annual Report  
(Greenview, 2012), the MECP confirmed that OB-12 was being impacted by road salt and with the absence of 
any suitable locations for a replacement background well, the MECP TSS agreed that historical (stable; pre-fall 
2009) groundwater quality data from OB-12 should be used for the purpose of establishing median background 
groundwater quality and the RUC. 

Monitoring well OB-3 is installed in the overburden unit at the Norway Lake site, and is located approximately  
80 m downgradient and south of the southeastern corner of the former disposal area (Figures 3 and 5).  
Groundwater at OB-3 is considered most representative of leachate quality in the overburden unit, given the 
proximity of the well to the existing limit of waste and the interpreted groundwater flow direction.  In 2022, most 
parameter concentrations in samples collected from overburden leachate well OB-3 were above the median 
background concentrations (Table 4).  Non-conformances of ODWS and significant groundwater trends at 
overburden leachate groundwater monitoring location OB-3 were as follows (Table 4): 

Monitoring Well 
ODWS Non-Conformance Five (5) Year Trend Analysis 

Spring 2022 Summer 2022 Increasing Decreasing 

OB-3 

 Alkalinity 

 Chloride 

 Hardness 

 Manganese 

 TDS 

 Alkalinity 

 Chloride 

 Hardness 

 Manganese 

 TDS 

 Chloride 

 Alkalinity 

 Boron 

 DOC 

Overburden groundwater at OB-3 was interpreted to be impacted by landfill-related factors and winter road 
maintenance operations at the transfer station of the Norway Lake site, which was expected given its proximity 
to the current existing limit of waste at the site and the interpreted groundwater flow direction (Figures 3 and 5). 

Overburden monitoring well OB-11R is located on the southwest side of the Norway Lake Road in Burke’s Pit 
(Figure 3).  Generally consistent with historical reports (Greenview, 2022), in spring and summer 2022 OB-11R 
was interpreted to be downgradient and/or cross-gradient of background monitor OB-12 (Figures 3 and 5).  
During the spring 2022 sampling event, the area in the vicinity of OB-11R was observed to be significantly 
flooded.  The source of the standing water was interpreted to be related to snowmelt from the vicinity of Norway 
Lake Road flowing towards the topographic low area around OB-11R.  The following photographs are indicative 
of the location of monitoring well OB-11R and the annual spring flooding adjacent to the monitoring well: 

Photograph 1: Typical Annual Spring Flooding Adjacent to OB-11R (Spring 2021) 

 

In 2022, many parameter concentrations in samples collected from OB-11R in spring and summer were above 
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the median background concentrations (Table 4).  Non-conformances of ODWS and significant groundwater 
trends at overburden groundwater monitoring location OB-11R were as follows (Table 4): 

Monitoring Well 
ODWS Non-Conformance Five (5) Year Trend Analysis 

Spring 2022 Summer 2022 Increasing Decreasing 

OB-11R 

 Aluminum 

 Chloride 

 Hardness 

 Sodium 

 TDS 

 Alkalinity 

 Chloride 

 Hardness 

 Sodium 

 TDS 

 Barium 

 Calcium 

 Chloride 

 Hardness 

 Potassium 

 Sodium 

 TDS 

 

 DOC 

 Phosphorus 

 

 

 

Based on the directions of groundwater flow in the vicinity of overburden monitoring well OB-11R (Figures 3  
and 5), it is unlikely that groundwater was impacted from landfill-related factors of the Norway Lake site.  
However, results in 2022 suggest continued impacts related to winter road maintenance activities of Norway 
Lake Road and the transfer station (Table 4, Figures 3 and 5), as supported by the flooding adjacent to OB-11R 
in the spring.   

Overburden groundwater quality northeast of the site is assessed at monitoring well OB-8, located approximately 
220 m northeast of the eastern corner of the former disposal area (Figures 3 and 5).  In 2022, many parameter 
concentrations in samples collected from OB-8 were above the median background concentrations during the 
spring and summer sampling events (Table 4, Appendix D).  Non-conformances of ODWS and significant 
groundwater trends at overburden groundwater monitoring location OB-8 were as follows (Table 4): 

Monitoring Well 
ODWS Non-Conformance Five (5) Year Trend Analysis 

Spring 2022 Summer 2022 Increasing Decreasing 

OB-8 

 

 Hardness 

 

 

 Hardness 

 TDS 

 Boron 

 Chloride 

 Iron 

 Sodium 

 DOC 

Impacts resultant of both naturally-occurring conditions and landfill-related factors at OB-8 were interpreted to be 
occurring downgradient of the site in 2022.  OB-8 has historically been observed to be slow to recharge during 
well purging activities, related to low groundwater conditions, which may be impacting groundwater quality results 
at the sampling location.  The noted concentrations in groundwater results from OB-8 were not interpreted to 
represent significant landfill-related impacts.   

Background groundwater quality in the bedrock aquifer at the Norway Lake site has historically been assessed 
at bedrock monitoring well BR-2, located approximately 175 m southeast of the AWDA (Figures 4 and 6).  In 
2022, many parameter concentrations in samples collected from background bedrock well BR-2 were above the 
median background concentrations (Table 4). Non-conformances of ODWS and significant groundwater trends 
at background bedrock groundwater monitoring location BR-2 were as follows (Table 5): 

Monitoring Well 
ODWS Non-Conformance Five (5) Year Trend Analysis 

Spring 2022 Summer 2022 Increasing Decreasing 

BR-2 
(background) 

 Hardness  

 Iron 

 Manganese 

 Hardness 

 Iron 

 Manganese 

 Barium 

 Calcium 

 Chloride 

 DOC 
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  TDS  Hardness 

 Magnesium 

 Strontium 

 TDS 

In 2022, groundwater quality at BR-2 was interpreted to continue to be impacted by winter road maintenance 
activities along Norway Lake Road (Table 5; Figures 4 and 6).  Further to MECP TSS review comments of the 
2011 Annual Report (Greenview, 2012), dated December 11, 2012, the MECP confirmed that BR-2 was being 
impacted by road salt and with the absence of any suitable locations for a replacement background well, the 
MECP TSS agreed that historical groundwater quality data from prior to fall 2009 at background bedrock well 
BR-2 should be used for the purpose of calculating median background groundwater quality and the RUC 
(Greenview 2013).   

Bedrock monitoring well BR-10 is located on the southern boundary of the existing limit of waste at the site 
(Figures 4 and 6), and is installed in an area of refuse as shown on the borehole log in Appendix C (SGS, 2005).  
Similarly, bedrock monitoring well BR-1 is located approximately 100 m southeast of the former disposal area at 
the site (Figures 4 and 6).  Based on the proximity of these wells to the waste mound, and the documented 
historical groundwater quality at these locations, these wells are considered to be most representative of leachate 
characterization in the bedrock aquifer at the site (Table 5).  However, further to MECP TSS review comments 
dated December 11, 2012, BR-10 was noted to be particularly susceptible to road salt impacts from nearby 
Norway Lake Road and the transfer station, and as such, was not representative of source leachate impacts to 
the bedrock aquifer at the site.  It was the recommendation of the MECP TSS that BR-1 be used in future 
monitoring programs as most representative of leachate quality at the Norway Lake site (Greenview, 2013).  In 
2022, most parameter concentrations in samples collected from bedrock wells BR-10 and BR-1 were above the 
median background concentrations (Table 4).  Non-conformances of ODWS and significant groundwater trends 
at bedrock groundwater monitoring locations BR-10 and BR-1 were as follows (Table 5): 

Monitoring Well 
ODWS Non-Conformance Five (5) Year Trend Analysis 

Spring 2022 Summer 2022 Increasing Decreasing 

BR-10 

 

 Chloride 

 Hardness 

 Iron 

 Manganese 

 Sodium 

 TDS 

 Alkalinity 

 Barium 

 Chloride 

 Hardness 

 Iron 

 Manganese 

 Sodium 

 TDS 

 

 Chloride 

 Sodium 

 TDS 

 COD 

 DOC 

 Phosphorus 

BR-1 

 Alkalinity 

 Chloride 

 Hardness 

 Iron 

 Manganese 

 TDS 

 Alkalinity 

 DOC 

 Hardness 

 Iron 

 Manganese 

 pH 

 TDS 

 

 Chloride 

 Alkalinity 

 Boron 

 COD 

 DOC 

Groundwater quality results at BR-10 and BR-1 were interpreted to continue to be representative of leachate 
characterization at the site; however, BR-10 was interpreted to be significantly more impacted by road salt from 
winter road maintenance of the nearby Norway Lake Road and the waste transfer station at the Norway Lake 
site than leachate well BR-1. Therefore, BR-1 was considered most representative of leachate characterization 
at the site. BR-1 was also interpreted to be partially impacted by winter road maintenance, though to a lesser 
extent than BR-10. BR-1 and BR-10 were interpreted to exhibit impacts resultant of landfill-related factors in 
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2022. 

As part of the summer 2022 sampling event, samples collected at bedrock monitoring well BR-1 were analyzed 
for VOC, and no non-conformances of ODWS were noted in results (Table 7). 

Bedrock monitoring wells BR-8 and BR-9 are located approximately 300 m and 400 m downgradient of the site, 
respectively.  BR-8 and BH-9 are located upgradient of the low-lying area east of the Norway Lake waste mound 
and were interpreted to reflect groundwater quality in the northeastern most extent of the CAZ (Figures 4 and 6).  
BR-9 is located immediately adjacent to a low-lying, depressional area, and therefore groundwater results were 
compared to both the ODWS and PWQO (Tables 5 and 6).  In 2022, many parameter concentrations in samples 
collected from BR-8 and BR-9 were above the median background concentrations (Table 5).  Non-conformances 
of ODWS and significant groundwater trends at monitoring locations BR-8 and BR-9 were as follows (Table 5): 

Monitoring Well 
ODWS Non-Conformance Five (5) Year Trend Analysis 

Spring 2022 Summer 2022 Increasing Decreasing 

BR-8 

 

 Hardness 

 

 

 Hardness 

 

 Chloride 

 Hardness 

 TDS 

 DOC 

BR-9  Hardness  Hardness 
 Sulphate 

 TDS 
 Phosphorus 

Minor non-conformances of the ODWS limits for manganese concentrations at the Norway Lake Waste Disposal 
Site were not interpreted to represent significant landfill-related impacts, as similar high concentrations of 
manganese (and iron) have been historically documented in background groundwater at the site (Table 5).  
Similarly, the ODWS non-conformances of hardness in spring and summer 2022 at BR-8 and BR-9 were 
generally consistent with historical concentrations at background monitor BR-2 and were interpreted to be 
resultant of local bedrock geology (Table 5).  High concentrations of DOC have also historically been documented 
in the background at the site, and are interpreted generally to natural conditions in the low-lying areas in the 
vicinity of the Norway Lake site (Table 6; Figures 4 and 6).  The high concentration of aluminum historically 
documented at monitoring well BR-9 was interpreted to be related to naturally-occurring conditions in the vicinity 
of the site, and not to landfill-related factors.  Monitoring wells BR-8 and BR-9 were not interpreted to be 
significantly impacted from landfill-related factors in 2022. 

Given the close proximity of BR-9 to the low-lying depressional area northeast of the site, groundwater results 
from BR-9 were also compared with PWQO (MECP, 1994b) and Table B of the TGD (MECP, 2010).  Non-
conformances of PWQO and Table B of the TGD for monitoring well BR-9 were as follows, and non-
conformances documented in background bedrock monitoring well BR-2 in 2022 were included for comparison 
purposes (Table 6): 

Monitoring Well 
PWQO Non-Conformance Table B of TGD Non-Conformance 

Spring 2022 Summer 2022 Spring 2022 Summer 2022 

BR-2 
(background)  Iron 

 Iron 

 Phosphorus 
 None  Chloride 

BR-9 
 Chromium 

 Phosphorus 
 Phosphorus  None  None 

Phosphorus concentrations at BR-9 in 2022 were interpreted to be generally consistent with historical 
concentrations at background monitor BR-2 and were not interpreted to represent significant landfill-related 
impacts at the Norway Lake Waste Disposal Site (Table 6).  Non-conformances of the TGD in Table B for 
concentrations of chloride were documented to exceed limits at background monitoring well BR-2 in summer 
2022. (Table 6). 
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 Reasonable Use Concept Assessment 

In an effort to assess potential landfill-related impacts migrating beyond the site boundary, the RUC was used as 
an assessment tool to monitor downgradient impacts from the site.  Downgradient impacts are typically assessed 
using the MECP RUC at monitoring wells located at, or in close proximity to, the downgradient property boundary.  
The downgradient monitoring wells, located near the property boundary, were compared to trigger concentrations 
for specific parameters as determined by groundwater quality at the site using the RUC for groundwater (MECP 
Procedure B-7-1, 1994a). 

The MECP Procedure B-7-1: Determination of Contaminant Limits and Attenuation Zones iterates that in 
accordance with the appropriate criteria for particular uses, a change in groundwater quality on an adjacent 
property as a result of landfilling activities will only be accepted by the MECP as follows: 

The quality cannot be degraded by an amount in excess of 50% of the difference between background 
and the Ontario Drinking Water Standards for non-health related parameters and in excess of 25% of the 
difference between background and the Ontario Drinking Water Standards for health-related parameters.  
Background is considered to be the quality of the groundwater prior to any man-made contamination. 

 MECP Procedure B-7-1 

The RUC assessment was conducted using the concepts and procedures outlined in MECP Procedure B-7-1 
(MECP, 1994a), specifically using the median value of individual background parameter concentrations from 
monitoring wells BR-2 (bedrock aquifer) and OB-12 (overburden aquifer) to characterize natural groundwater 
quality at the site.  Further to MECP TSS Addendum, dated December 11, 2012, the MECP TSS confirmed that 
monitoring wells BR-2 and OB-12 were being impacted by road salt and with the absence of any suitable locations 
for replacement background wells, the MECP TSS agreed that historical groundwater quality data prior to fall 
2009 from background wells BR-2 and OB-12 should be used for the purpose of calculating median background 
concentrations and the RUC. 

For assessing site compliance with the RUC and MECP Guideline B-7, groundwater monitoring wells OB-8,  
BR-8 and BR-9 were used for monitoring downgradient impacts at the property boundary northeast of the waste 
mound.  OB-11R, located in the vicinity of Burke’s Pit and southwest of the site, was used for monitoring potential 
downgradient impacts near the property boundary southwest of the waste mound along Norway Lake Road.   
BR-2 was used to assess potential impacts at the southeast property boundary.  OB-12 and BR-10 were not 
interpreted to be downgradient of the Norway Lake site in 2022, based on the interpreted ground water flow 
directions in 2022 (Figures 3, 4, 5, and 6). 

All parameters tested as part of the established annual monitoring program were used as groundwater triggers, 
and a respective RUC criteria value was calculated for each parameter at the Norway Lake site.  The trigger 
concentrations used to assess RUC compliance for the groundwater regime at the site were based on the MECP 
RUC for each of the respective parameters. 

RUC values for overburden and bedrock aquifers were generated based on historical background data for 
individual parameters at the Norway Lake site up to and including August 2009.  If RUC non-conformances are 
noted, then action will be undertaken as appropriate and necessary in accordance with a defined groundwater 
contingency plan for the site.  In cases where a groundwater contingency plan is not defined, a meeting with 
representatives of the local MECP District office should be held to develop an appropriate contingency plan, as 
necessary and appropriate for the particular site. 

Bedrock monitoring wells BR-8 and BR-9 are located approximately 300 m and 400 m downgradient of the site, 
respectively, and were used to assess compliance with the RUC near the northeastern property boundary in 
2022 (Figures 4 and 6).  Monitoring well OB-8 is located approximately 220 m northeast of the limit of waste, and 
was also used to assess compliance with the RUC near the northeastern property boundary (Figures 3 and 5).  
Non-conformances of RUC in spring and summer 2022 from groundwater results at downgradient wells BR-8, 
BR-9, and OB-8 are included in the table below (Table 5):   
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Monitoring Well 
RUC Non-Conformance 

Spring 2022 Summer 2022 

BR-8 
 DOC 

 Hardness 

 

 Hardness 

 TDS 

BR-9  Hardness  Hardness 

OB-8 

 DOC 

 Hardness 

 TDS 

 Chloride 

 DOC 

 Hardness 

 TDS 

Given that OB-8, BR-8, and BR-9 are approximately 245 m, 190 m, and 10 m upgradient from the downgradient 
CAZ boundary, respectively (Figures 3, 4, 5, and 6), BR-9 was interpreted to be the most representative of 
downgradient groundwater quality near the northeastern CAZ boundary.  The significant distances from 
monitoring wells OB-8 and BR-8 to the downgradient northeastern CAZ boundary were interpreted to be sufficient 
for the attenuation of any landfill-related factors in groundwater.  DOC, hardness, and TDS concentrations have 
consistently been noted to be high in background groundwater monitoring locations (BR-2 and OB-12) prior to 
2009, and were generally attributed to naturally-occurring conditions in the vicinity of the site and in the low-lying 
depressional area northeast of the AWDA (Tables 4 and 5).  Typically, low groundwater conditions at OB-8 and 
general difficulty in obtaining a full purge of groundwater at BR-8 have historically been documented for summer 
sampling events for both wells; and the identified RUC non-conformances were interpreted to be related to these 
generally dry, summer conditions.  Ultimately, high DOC concentrations in the vicinity of the downgradient 
northeastern property boundary (OB-8 and BR-8) and periodically at BR-9 were interpreted to the low-lying 
conditions near the well. High hardness concentrations in 2022 results at BR-9 was interpreted to bedrock 
geology at the site (marble).  The high concentration of aluminum in historical results at BR-9 (Table 5) was 
interpreted to naturally-occurring conditions and not to landfill-related factors, and was mostly likely related to low 
groundwater conditions.  Based on the above, the Norway Lake site was interpreted to meet the intent of the 
RUC and conformance with Guideline B-7 in 2022 at the northeastern CAZ/property boundary.  

Background monitoring well BR-2 is located southeast and generally upgradient and/or cross-gradient of the 
waste mound and was used to assess compliance with the RUC at the southeastern property boundary in 2022 
(Figures 4 and 6).  Non-conformances of RUC in spring and summer 2022 from groundwater results at 
background monitoring well BR-2 are included in the table below (Table 5):  

Monitoring Well 
RUC Non-Conformance 

Spring 2022 Summer 2022 

BR-2 
(background) 

 Hardness 

 Iron 

 Manganese 

 TDS 

 Chloride 

 Hardness 

 Iron 

 Manganese 

 TDS 

As was noted in MECP TSS hydrogeological review comments, dated December 11, 2012 (Greenview, 2013), 
BR-2 was interpreted to be impacted by road salt from winter maintenance activities on the adjacent Norway 
Lake Road and from the transfer station at the Norway Lake site (Figures 4 and 6).  Furthermore, naturally-
occurring conditions in the vicinity of BR-2 (i.e. local geology, low-lying area characteristics, etc.) and road salt 
impacting the solubility of other constituents, were interpreted to be influencing groundwater quality results at 
BR-2 (Table 5).  High concentrations of aluminum, DOC, hardness, iron, manganese, and TDS have historically 
been documented at BR-2 in results prior to 2009 (Greenview, 2014).  Based on the interpreted impacts from 
road salt in the vicinity of BR-2, naturally-occurring conditions (Table 5), and documented low groundwater 
conditions in summer (Appendix D), background monitoring well BR-2 is not interpreted to be significantly 
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impacted by landfill-related factors and groundwater at the southern property boundary is interpreted to be in 
compliance with RUC and conformance with MECP Guideline B-7 in 2022.  Additionally, based on interpreted 
groundwater flow directions in 2022, monitoring well BR-2 was not interpreted to be located downgradient of the 
former disposal area of the Norway Lake site in 2022 (Figures 4 and 6). 

Monitoring wells OB-11R and OB-12 are located in the vicinity of Burke’s Pit, southwest of the waste mound and 
were used to assess compliance with the RUC adjacent to the southwestern property boundary along Norway 
Lake Road (Figures 3 and 5).  OB-12 is located adjacent to the southwestern property boundary, and was 
historically used to determine background overburden water quality at the site. Non-conformances of RUC in 
spring and summer 2022 from groundwater results at OB-12 and OB-11R are included in the table below  
(Table 4):    

 

Monitoring Well 
RUC Non-Conformance 

Spring 2022 Summer 2022 

OB-12 
(background) 

 Chloride 

 Hardness 

 TDS 

 Chloride 

 Hardness 

 Manganese 

 TDS 

OB-11R 

 Aluminum  

 Barium 

 Chloride 

 Hardness 

 Iron 

 Sodium 

 TDS 

 Alkalinity 

 Barium 

 Chloride 

 Hardness 

 Sodium 

 TDS 

 

As OB-11R and OB-12 have historically been interpreted to be located upgradient and/or cross-gradient of the 
waste mound (Figures 3 and 5), the noted RUC non-conformances were not interpreted to be resultant of landfill-
related factors; however, as noted in MECP TSS hydrogeological review comments, dated December 11, 2012 
(Greenview, 2013), it was interpreted that OB-11R and OB-12 were impacted by road salt from winter 
maintenance activities on the adjacent Norway Lake Road and the transfer station at the Norway Lake site.  RUC 
non-conformances for alkalinity, aluminum, barium, chloride, hardness, manganese, sodium, and TDS were 
interpreted to be directly attributable to winter road maintenance activities and the resultant solubility of related 
parameters.  Concentrations of iron, hardness and manganese were historically elevated in groundwater quality 
at background wells BR-2 and OB-12 (Greenview, 2013) and are likely partially resultant of naturally-occurring 
conditions at the site (Tables 4 and 5). The flooding/standing water observed in spring 2022 in the vicinity of  
OB-11R (as shown in Section 4.1.2) was interpreted to be a significant factor in documented groundwater quality 
at OB-11R in 2022 (Table 4).  Based on the above, the Norway Lake site was interpreted to meet the intent of 
the RUC and conformance with Guideline B-7 in 2022 in the vicinity of the southwestern CAZ/property boundary. 

In 2022, monitoring well BR-10 was interpreted to be located upgradient of the direction of bedrock groundwater 
flow at the Norway Lake site (Figures 4 and 6), and therefore was not used to assess the site compliance with 
the RUC and MECP Guideline B-7.  The location of BR-10 relative to the direction of bedrock groundwater flow 
should be re-assessed for each future Annual Report to determine its applicability related to the RUC and 
Guideline B-7. 

In summary, the Norway Lake site was interpreted to meet the intent of the RUC and conformance with MECP 
Guideline B-7 in 2022 for a closed landfill at the downgradient property boundaries. 
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4.2 Surface Water Quality Assessment 

2022 surface water sampling events were not conducted as no samples were obtained due to insufficient water 
for sampling purposes (Table 7): 

 

Spring 2022 

Sample Location Depth (m) Width (m) Velocity (m/s) Discharge (m3/s) 

SW-1 No sample 

SW-4 
(background) 

No sample 

 

 

Fall 2022 

Sample Location Depth (m) Width (m) Velocity (m/s) Discharge (m3/s) 

SW-1 No sample 

SW-4 
(background) 

No sample 

Further to MECP TSS surface water review comments (March 5, 2012), surface water sampling was discontinued 
at locations SW-2 and SW-3 in 2012 (Greenview, 2013). 

 

Historically, background surface water quality at the Norway Lake site was assessed using surface water location 
SW-4, which is located approximately 420 m northeast of the former disposal area on a seasonally-inundated 
creek flowing in a southeastern direction (Figure 3). The following photographs are representative of background 
sampling location SW-4.  

Photograph 2: Surface Water Location SW-4 (Spring 2021 [left] and Fall 2021 [right]) 

 

In 2022, background location SW-4 was not sampled as per Table 7. (Appendix D). Non-conformances of PWQO, 
and significant trends, at background surface water sampling location SW-4 were as follows (Table 8): 
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Monitoring Well 
PWQO Non-Conformance Five (5) Year Trend Analysis 

Spring 2022 Fall 2022 Increasing Decreasing 

SW-4 (background) 

 No sample 
(insufficient water 
for sampling 
purposes) 

 No sample 
(insufficient water 
for sampling 
purposes) 

 Insufficient recent 
data for trend 
analysis 

 Insufficient recent 
data for trend 
analysis 

In 2022, as no samples were obtained in spring or fall, no non-conformances of the parameter concentration 
limits per Table B of the TGD were documented for background location SW-4.   

Surface water location SW-1 was added to the surface water monitoring program in 2008 in order to better 
characterize surface water quality downstream of background location SW-4.  SW-1 is located approximately  
80 m downstream of surface water location SW-4 (Figure 4), and has consistently been observed to be dry for 
all fall sampling events since 2008 (Appendix D; Table 8).  The following photographs are representative of 
downstream sampling location SW-1.  

Photograph 3: Surface Water Location SW-1 (Spring 2021 [left] and Fall 2021 [right]) 

 

In 2022, SW-1 was not sampled as per Table 7 due to insufficient water for sampling purposes. (Appendix D).  
Historically, few parameter concentrations at SW-1 were above the 75th percentile background surface water 
quality at the site (Table 8).  Non-conformances of PWQO, and significant trends, at surface water sampling 
location SW-1 were as follows (Table 8): 

Monitoring Well 
PWQO Non-Conformance Five (5) Year Trend Analysis 

Spring 2022 Fall 2022 Increasing Decreasing 

SW-1 

 

 No sample 
(insufficient water 
for sampling 
purposes) 

 No sample 
(insufficient water 
for sampling 
purposes) 

 Alkalinity 

 Boron 

 Calcium 

 Conductivity 

 Copper 

 Hardness 

 Magnesium 

 Silicon 

 Sodium 

 Strontium 

 TDS 

 Zinc 

 Dissolved oxygen 

In spring 2021, the concentration of nitrite was documented to be in non-conformances with the concentration 
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limits per Table B of the TGD at downstream location SW-1.  The PWQO non-conformance for the concentration 
of aluminum was not interpreted to be indicative of significant landfill-related impacts at the Norway Lake site and 
was attributed to naturally-occurring conditions in the vicinity of the site (Table 8).   

 

4.3 Operations Summary   

A summary of 2022 waste management operations at the Norway Lake site is presented below. 

 Site Operations 

The site operates as a municipal solid waste and recycling transfer station, servicing residents and IC&I 
generators of the Township of Greater Madawaska.  The site has been closed to landfilling operations since 
2002.  Final closure construction activities were completed for the waste mound area in 2007.   

In accordance with Condition 25 of the ECA, a sign is posted at the entrance to the site providing the ECA number 
(A411702, Appendix A), Township information, transfer station hours of operation, accepted waste types, 
emergency contact information, and a sign warning against dumping outside the site. 

The hours of operation for the Norway Lake site effective May 21, 2016, were as follows: 

Day of the Week Hours of Operation 

Wednesday 8:00 a.m. – 4:00 p.m. 

Saturday 8:00 a.m. – 6:00 p.m. 

Sunday (Thanksgiving to Victoria Day) 10:00 a.m. – 5:00 p.m. 

Sunday (Victoria Day to Thanksgiving) 10:00 a.m. – 6:00 p.m. 

Holiday Mondays (Victoria Day to Thanksgiving) 12:00 p.m. – 6:00 p.m. 

As a result of the May 21st, 2022, storm, the Township of Greater Madawaska declared a State of Emergency as 
of 1:30pm May 22, 2022. The Township submitted a request to the MECP on May 24, 2022, for a temporary 
extension to site hours, as well as another privately owned site at 5911 Matawatchan Rd, due to the 
overwhelming amount of brush debris. MECP approval was provided in a letter dated May 26, 2022. On June 8, 
2022, the Township submitted a further request to extent the privately owned site hours. MECP approval was 
provided via email on June 9, 2022. Refer to appendix B. 

As per the Amended ECA dated April 9, 2013 (Appendix A), the Norway Lake site is approved for the acceptance 
and diversion of the following waste and recyclable materials: 

Waste / Recyclable Material Quantity (units) 

Regular Municipal Waste (Residential & IC&I) 120 m3 

Organic Waste 20 m3 

Waste Electronic and Electrical Equipment (WEEE) 40 m3 

Blue Box Recyclables  
(mixed fibres / commingled containers / old corrugated cardboard) 

240 m3 

Tires 100 m3 

Leaf and Yard Waste 200 m3 

C&D and Bulky Waste 105 m3 

Scrap Metal and White Goods 60 m3 

Refrigerants 25 m3 

The Norway Lake site is well screened with surrounding trees and thick vegetation, and a screening berm and 
fence exist between the site and the Norway Lake Road.  Lockable gates control access to the site (Figure 3). 
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The access roads at the site entrance and within the Norway Lake site have sufficient width to allow for 
unimpeded winter travel and access for emergency and snow removal equipment.  The site access road was 
observed to be in serviceable condition during the routine site inspections conducted by Greenview during 
various site visits in 2022.   

The Norway Lake site was closed to landfilling operations in 2002, and final closure of the waste mound at the 
Norway Lake site was completed in 2007.  Since 2002, the Norway Lake site has operated as a municipal solid 
waste and recycling transfer station only.  Construction began in late 2008 on the upgrades to the waste and 
recycling transfer station at the Norway Lake site, and the upgraded transfer station was opened to the public on 
November 21, 2009. 

Throughout 2021, the Township and Greenview worked together on a Revised Design and Operations Plan 
(DOP) for the Norway Lake Waste Disposal Site, in an effort to modify transfer station operations and general 
layout of the site.  On January 04, 2022, a copy of the Revised DOP was provided to the MECP Ottawa District 
Office for preliminary review and as part of the Township’s obligation to initiate a Pre-Submission Meeting with 
the MECP relative to the Revised DOP and planned ECA Application for 2022 (Appendix B).  The Pre-Submission 
Meeting was held between representatives of the MECP, Greenview, and the Township on January 20, 2022 
(Appendix B).  Formal submission of the ECA Application package, including the Revised DOP, was submitted 
to the MECP on May 11, 2022,  and remains under review by the MECP (5066-CEBKYF). 

 

 Waste Disposal / Transfer Summary 

The Norway Lake site is currently closed to all landfilling operations; however, the site is presently operating as 
a municipal solid waste and recycling transfer station, with all residential and IC&I waste, and Blue Box recycling, 
transferred to GFL for disposal and processing. 

Based on Township Greater Madawaska records, approximately 15,213 vehicles visited the Norway Lake site in 
2022, and accepted approximately 26,583 bags of waste.  Based on information supplied by the Township of 
Greater Madawaska, 438 tonnes of municipal waste were collected at the Norway Lake site in 2022 and 
transported for final disposal to the approved waste disposal facility of GFL in Moose Creek, Ontario.  Additionally, 
approximately 858 cubic metres of leaf and yard waste and 4,368 cubic metres of construction, demolition, and 
bulky waste were accepted at the Norway Lake site in 2022. 

Recycling tonnage records provided by the Township of Greater Madawaska indicated that 128 tonnes of Blue 
Box recyclables were collected from the Norway Lake Waste Disposal Site in 2022.  Blue Box recyclable 
quantities contributing to this total included 62 tonnes of commingled containers, 39 tonnes of mixed fibres, and 
27 tonnes of old corrugated cardboard.  Approximately 5 tonnes of household organics were diverted at the 
Norway Lake site in 2022. 

According to Township of Greater Madawaska records, 52 tonnes of scrap metal, 35 refrigerant units,  
1,217 tires, and 9 tonnes of waste electronic and electrical equipment were diverted from the depots at the 
Norway Lake Waste Disposal Site, Mount St. Patrick Waste Disposal Site, and Griffith Waste Disposal Site. 

Waste operations training for Township waste operation staff was conducted by JP2G Consultants on October 
13, 2022.  In 2013, the Township passed a new waste management by-law (By-law No. 09 – 2013), to establish, 
maintain and regulate a system for the disposal of municipal waste, recyclables, and other refuse (Greenview, 
2014).   

 Site Inspections and Maintenance 

Site inspections of the transfer station area, waste disposal area, and property at the Norway Lake site were 
conducted by Greenview May 05, 2022, and Aug 17, 2022, during the sampling events.  The Township also 
conducted periodic investigations to verify the compliance status of the site.  
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The site inspections included a cursory investigation of housekeeping and litter control aspects, monitoring well 
maintenance requirements in accordance with Ontario Regulation 903 (Wells), and a general site overview for 
MECP regulatory compliance issues.   

 Complaints 

There were no complaints received by the Township with respect to the waste management operations at the 
Norway Lake site in 2022. 

 Monitoring and Screening Checklist 

In accordance with the MECP TGD (MECP, 2010), the Monitoring and Screening Checklist for the Norway Lake 
site is included as Appendix F of this report. 
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5.0 Conclusions and Recommendations 

Based on the results of the 2022 environmental monitoring program completed for the Norway Lake Waste 
Disposal Site, the following conclusions are provided: 

 Following the conclusion of the 2022 environmental monitoring program, and in accordance with 
Condition 7.2 (b) (iii) of the Amended ECA (A411702), the Norway Lake Waste Disposal Site is 
interpreted to be in compliance with all conditions of the ECA, and with the inspection and reporting 
requirements of the conditions therein. 

 The interpreted groundwater configuration at the site in 2022 was relatively consistent with historical 
interpretations in the overburden and bedrock aquifers. The predominant groundwater flow directions in 
the overburden and bedrock aquifers were interpreted to be to the northeast. 

 Average horizontal gradients in the overburden aquifer at the Norway Lake site were calculated for both 
the spring and summer sampling events.  In spring 2022, average horizontal gradients northeast of the 
waste mound, southeast of the waste mound, and southwest of the waste mound were calculated to be 
0.047 to the northeast, 0.014 to the east, and 0.011 to the south, respectively. In summer 2022, average 
horizontal gradients northeast of the waste mound, southeast of the waste mound, and southwest of the 
waste mound were calculated to be 0.052 to the northeast, 0.009 to the east, and 0.019 to the south, 
respectively. 

 Average horizontal gradients in the bedrock aquifer at the Norway Lake site were calculated for both the 
spring and summer sampling events.  In spring 2022, average horizontal gradients in the vicinity of the 
waste mound and east of the waste mound were calculated to be 0.020 to the east and 0.092 to the 
northeast, respectively.  In summer 2022, average horizontal gradients in the vicinity of the waste mound 
and east of the waste mound were calculated to be 0.012 to the east and 0.084 to the northeast, 
respectively. 

 Groundwater quality northeast, east, and immediately downgradient of the site was interpreted to be 
impacted from the Norway Lake Waste Disposal Site in both the overburden and bedrock aquifers.   

 Based on the results of the 2022 RUC assessment at the site, the Norway Lake Waste Disposal Site 
was interpreted to meet the intent of MECP Guideline B-7 at the downgradient property boundaries to 
the north, northeast, south, southeast, and southwest of the site.  Further sampling in future 
environmental monitoring programs is required in order to confirm continued site conformance with 
Guideline B-7. 

 Groundwater in the overburden aquifer southwest of the site was interpreted to be impacted by road salt 
from winter road maintenance activities at the transfer station of the Norway Lake site and along Norway 
Lake Road. 

 Surface water quality in the vicinity of the site is historically assessed at the seasonally inundated 
creek/low-lying depressional area located to the north and east of the closed waste mound, at surface 
water locations SW-1 and background surface water location SW-4. 2022 surface water sampling events 
were not conducted as per Table 7.  Historically, the downstream sampling location SW-1 was not 
interpreted to be significantly impacted by landfill-related factors and surface water quality was 
interpreted to meet PWQO.   

 Based on Township records, approximately 15,213 vehicles visited the Norway Lake site in 2022, and 
accepted approximately 26,583 bags of waste.  Based on information supplied by the Township,  
438 tonnes of municipal waste were collected at the Norway Lake site in 2022 and transported for final 
disposal to the approved waste disposal facility of GFL in Moose Creek, Ontario.  Additionally, 
approximately 858 m3 of leaf and yard waste and 4,368 m3 of C&D and bulky waste were accepted at 
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the Norway Lake site in 2022. 

 Recycling tonnage records provided by the Township of Greater Madawaska indicated that 128 tonnes 
of Blue Box recyclables were collected from the Norway Lake Waste Disposal Site in 2022.  Blue Box 
recyclable quantities contributing to this total included 62 tonnes of commingled containers, 39 tonnes 
of mixed fibres, and 27 tonnes of old corrugated cardboard.  Approximately 5 tonnes of household 
organics were diverted at the Norway Lake site in 2022. 

 According to Township of Greater Madawaska records, 111 tonnes of scrap metal, 75 refrigerant units,  
1,723 tires, and 17 tonnes of waste electronic and electrical equipment were diverted from the depots at 
the Norway Lake Waste Disposal Site, Mount St. Patrick Waste Disposal Site, and Griffith Waste 
Disposal Site. 

 As a result of the May 21st, 2022, storm, the Township of Greater Madawaska declared a State of 
Emergency as of 1:30pm May 22, 2022. The township submitted a request to the MECP on May 24, 
2022, for a temporary extension to site hours, as well as another privately owned site at 5911 
Matawatchan Rd, due to the overwhelming amount of brush debris. MECP approval was provided in a 
letter dated May 26, 2022. On June 8, 2022, the Township submitted a further request to extent the 
privately owned site hours. MECP approval was provided via email on June 9, 2022. 

The following recommendations are provided to the Township for consideration as part of the 2022 environmental 
work program for the Norway Lake Waste Disposal Site: 

 The 2022 groundwater monitoring program for the site should continue to include sampling events in the 
spring and summer, for the parameter suite shown in Table 1, for the groundwater regime at the site.  

 It is requested that consideration should be undertaken by the MECP to amend the schedule for 
groundwater sampling from spring and summer to spring and fall, consistent with the surface water 
monitoring program, in order to avoid low groundwater conditions in summer months. 

 Consistent with the approval from the MECP TSS in 2019, the surface water monitoring program has 
been modified to a biennial frequency, with samples to be collected in spring and fall at monitors SW-1 
and SW-4 (background).  The next surface water sampling events are to be conducted in spring and fall 
2023, with subsequent monitoring programs over the next ten (10) year period to be conducted in 2025, 
2027, 2029, and 2031 (unless approval to cease the surface water monitoring program is received from 
the MECP).  Collection of surface water samples during scheduled sample events should only be 
conducted if sufficient quantities of water are available at the sampling location to avoid potentially 
biased results. 
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6.0 Closing 

Greenview has prepared the 2022 Annual Report in accordance with MECP guidelines and Condition 21 of the 
ECA (A411702) to document the results of the 2022 environmental monitoring program and to provide waste 
information for the Norway Lake Waste Disposal Site. 

This report is governed by the attached statement of service conditions and limitations (Appendix G). 

All respectfully submitted by, 

   

Greenview Environmental Management Limited

 

 

 

 

 

Tyler H. Peters, P.Eng. 

Project Director 
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Table 1

2022 Groundwater and Surface Water Monitoring Program

Norway Lake Waste Disposal Site

OB-3 OB-8 Alkalinity Boron Chloride

BR-8 DOC Hardness Iron

Manganese Sodium TDS

1x QA/QC

Conductivity Dissolved Oxygen pH

COUNT = 4 Temperature

BR-1 BR-2 Alkalinity Aluminum Ammonia (total)

BR-9 BR-10 Barium Boron Calcium

OB-11R OB-12 Chloride Chromium Cobalt

COD Copper DOC

Hardness Iron Magnesium

1x QA/QC Manganese Nitrate Phosphorus (total)

Potassium Silicon Sodium

Strontium Sulphate TDS

TKN Zinc

Conductivity Dissolved Oxygen pH

COUNT = 7 Temperature

BR-1 EPA 624 Volatile Organic Compounds

COUNT = 1

SW-1 SW-4 Alkalinity Aluminum Ammonia (total)

Barium Boron BOD

Calcium Chloride Chromium

1x QA/QC Cobalt COD Conductivity

Copper DOC Hardness

Iron Magnesium Manganese

Nitrate Nitrite pH

Phenols Phosphorus (total) Potassium

Silicon Sodium Strontium

TDS TKN TSS

Zinc

Conductivity Dissolved Oxygen pH

COUNT = 3 Temperature Un-ionized Ammonia (calculation)

Location Frequency Parameters

Groundwater (Routine Monitors)

(Spring

(Late Summer)

Field Measurements

Twice (2x)

Field Measurements

Groundwater (Surveillance Monitors)

Late Summer)

&

Late Fall) Field Measurements

Twice (2x)

Surface Water

Groundwater (Volatile Organic Compounds)

Once (1x)

Every Two (2) Years

Next in 2023

Twice (2x)

(Spring

&

Late Summer)

(Spring

&



Table 2
Groundwater Monitoring Well and Surface Water Sampling Locations
Norway Lake Waste Disposal Site

Monitor Zone Northing Easting

BR-1 18T 5021910 367520

BR-2 18T 5021811 367580

BR-8 18T 5022137 367795

BR-9 18T 5022200 367859

BR-10 18T 5021888 367372

OB-3 18T 5021906 367525

OB-8 18T 5022091 367711

OB-11R 18T 5021820 367360

OB-12 18T 5021900 367222

Monitor Zone Northing Easting

SW-1 18T 5022187 367743

SW-2 18T 5022232 367884

SW-3 18T 5022213 367919

SW-4 18T 5022244 367687

Notes:

Global Positioning System (GPS) point locations acquired by Greenview using a Garmin eTrex Venture HC.

Groundwater

Surface Water



Table 3
Groundwater Elevations
Norway Lake Waste Disposal Site

25-May-16 01-Sep-16 08-May-17 18-Sep-17 02-May-18 13-Aug-18 29-Oct-18 15-May-19 21-Aug-19 27-Apr-20 18-Aug-20 17-May-21 19-Aug-21 05-May-22 17-Aug-22

OB-1 171.63 172.39 0.76 0.65 1.55 38.1 171.31 171.04 171.44 171.23 171.42 171.09 - 171.40 170.79 171.38 171.21 171.31 171.09 171.36 171.20

OB-2 171.21 171.96 0.75 0.81 0.45 38.1 170.96 170.77 171.01 170.94 171.01 170.79 - 170.97 170.45 170.97 170.90 170.91 170.75 170.86 170.82

OB-3 171.20 172.01 0.81 0.80 4.35 38.1 170.98 170.73 171.05 170.93 171.06 170.75 - 171.03 170.42 171.02 170.92 170.99 170.68 170.97 170.82

OB-4 171.74 172.75 1.01 0.94 1.29 38.1 171.09 170.72 171.56 170.94 171.41 170.78 - 171.32 - 171.25 170.86 171.05 170.72 171.15 170.79

OB-5 174.48 174.88 0.40 0.39 3.03 38.1 - - - - - - - - - - - - - - -

OB-7 170.29 171.29 1.00 1.00 2.37 38.1 - - - - - - - - - - - - - - -

OB-8 166.76 167.51 0.75 0.72 4.23 38.1 164.00 162.69 166.45 163.34 166.38 163.00 - 166.25 162.68 165.60 162.55 164.36 162.99 165.18 163.51

OB-11 4 171.87 172.78 0.91 0.85 3.58 50.8 171.50 - 172.04 - 171.86 171.28 - - - - - - - - -

OB-11R 4 171.04 172.08 1.04 1.04 4.22 50.8 - - - - - - 171.24 171.71 170.97 171.63 171.32 170.72 170.48 170.83 170.58

OB-12 172.66 173.67 1.01 1.01 2.07 50.8 171.94 171.71 172.55 171.82 172.39 171.74 - 172.33 171.47 172.27 171.90 172.89 171.55 172.07 171.73

BR-1 171.18 171.91 0.73 0.64 5.39 101.6 171.31 171.04 171.41 171.04 171.43 171.07 - 171.39 170.75 171.38 171.26 171.34 171.09 171.43 171.11

BR-2 172.09 172.64 0.55 0.55 3.00 101.6 171.09 170.82 171.31 170.82 171.25 170.97 - 171.21 170.62 171.15 171.10 171.13 170.93 171.17 170.96

BR-3 176.25 176.69 0.44 0.37 4.70 101.6 - - - - - - - - - - - - - - -

BR-4 3 179.06 179.86 0.80 0.46 7.89 101.6 - - - - - - - - - - - - - - -

BR-5 175.60 176.14 0.54 0.56 4.56 101.6 171.62 - 169.16 - 173.00 170.97 - 172.60 - 172.47 - 171.85 - 172.40 -

BR-7 170.29 171.29 1.00 0.90 5.60 38.1 169.09 168.48 169.55 168.48 169.48 168.58 - - - 169.32 168.33 169.28 168.59 169.16 168.78

BR-8 162.09 162.69 0.60 0.54 5.44 38.1 161.09 160.07 161.75 160.07 161.46 160.44 - 161.52 160.18 161.41 160.41 161.20 160.39 161.38 160.71

BR-9 160.86 161.30 0.44 0.41 5.14 38.1 159.58 159.15 159.74 159.15 159.70 159.34 - 159.65 159.09 159.64 159.43 160.60 160.34 159.62 159.48

BR-103 176.09 177.20 1.11 1.10 7.79 31.8 171.39 171.82 173.41 171.82 172.86 171.83 - 172.91 171.54 172.72 171.98 172.23 171.76 172.57 171.98

G-1 173.73 174.18 0.45 0.36 2.04 25.0 - - - - - - - - - - - - - - -

G-2 171.21 171.73 0.52 0.44 2.01 25.0 171.18 170.97 171.38 168.97 171.11 170.92 - 171.12 170.56 171.03 170.74 171.03 170.82 170.92 170.79

G-3 171.66 172.18 0.52 0.38 2.08 25.0 - - - 171.44 171.90 171.32 - 171.88 171.11 171.78 171.43 171.65 - 171.79 -

G-4 171.69 172.08 0.39 0.35 2.06 25.0 171.27 171.10 171.54 169.10 171.57 171.27 - 171.47 170.87 171.35 171.11 171.23 171.04 171.31 171.11

G-5 171.60 172.08 0.48 0.39 2.01 25.0 171.53 - - - - - - 171.90 - 171.79 - - - - -

G-6 171.80 172.74 0.94 0.49 1.59 25.0 172.07 171.73 172.52 171.73 172.44 171.76 - 172.38 171.56 172.37 171.79 172.13 171.74 172.26 171.90

G-7 171.99 173.51 1.52 1.40 1.07 25.0 171.93 171.79 172.16 171.79 172.18 171.87 - 172.09 171.44 172.10 171.88 171.94 171.71 172.03 171.83

G-8 171.85 172.81 0.96 0.85 1.34 25.0 - - 172.82 172.70 172.24 171.92 - 171.94 171.72 172.15 171.81 172.14 171.92 172.09 171.93

G-9 171.89 172.84 0.95 0.85 1.42 25.0 - - - - 172.16 171.89 - 172.08 171.66 172.08 171.92 172.01 171.82 172.02 171.94

Notes:
1.  Elevations surveyed by SGS Lakefield Research on October 7, 2003 and October 5, 2004
2.  Stick-Up measured by Greenview April 25, 2007.
3.  BR-4 was decommissioned and BR-10 repaired by Greenview July 29, 2013.
4.  OB-11 was decommissioned and OB-11R was installed on October 29, 2018.
All elevations are relative to a site specific benchmark (BM# 1) elevation of 176.93 m.
"-" indicates water level is not available.

Groundwater Elevation (m)
Monitor

Well Diameter 
(mm)

Ground 

Elevation (m) 1
Top of Pipe 

Elevation (m) 1
Depth of Well (m)

Measured Stick-

Up (m) 2
Original Stick-up 

(m)



Table 4
Groundwater Quality - Overburden
Norway Lake Waste Disposal Site

5-year Trends

25-May-16 01-Sep-16 08-May-17 18-Sep-17 02-May-18 13-Aug-18 15-May-19 21-Aug-19 27-Apr-20 18-Aug-20 17-May-21 19-Aug-21 05-May-22 17-Aug-22 (sparkline)

Alkalinity (as CaCO3) 246 373 30 - 500 962 752 782 1160 754 765 602 779 570 674 651 646 511 730

Aluminum 0.01 0.06 0.1 - - - - - - - - - - - - - -

Ammonia, Total (as N) 0.1 N/L N/L - - - - - - - - - - - - - -

Barium 0.09 0.32 1 - - - - - - - - - - - - - -

Boron 0.02 1.26 5 0.566 0.719 0.663 1.610 0.943 1.020 0.637 0.885 0.632 0.671 0.573 0.621 0.503 0.563

Calcium 74 N/L N/L - - - - - - - - - - - - - -

Chloride 33 142 250 91.2 197 124 69.1 82.7 117 187 127 251 252 201.0 338.0 312 261

Chromium 0.0014 0.014 0.05 - - - - - - - - - - - - - -

Cobalt 0.0005 N/L N/L - - - - - - - - - - - - - -

Chemical Oxygen Demand 8 N/L N/L - - - - - - - - - - - - - -

Conductivity (S/cm) 4 430 N/L N/L 1308 1860 1164 1564 1060 1239 948 1147 987 1204 1181 1280 1088 1506

Copper 0.002 0.5 1 - - - - - - - - - - - - - -

Dissolved Organic Carbon 1.3 3.15 5 8.7 3.9 6.8 20.2 9.9 8.3 8.2 10.1 4.0 5.9 4.1 2.9 3.2 3.7

Hardness (as CaCO3) 254 254 80 - 100 852 943 923 1350 820 874 758 995 871 961 817 956 949 958

Iron 0.05 0.18 0.3 < 0.005 0.019 0.236 0.104 0.078 0.150 0.044 0.091 0.260 0.227 0.088 0.215 0.033 0.099

Magnesium 17 N/L N/L - - - - - - - - - - - - - -

Manganese 0.12 0.12 0.05 0.334 0.391 0.384 0.663 0.387 0.445 0.348 0.492 0.449 0.468 0.394 0.461 0.457 0.468

Nitrate (as N) 0.1 2.58 10 - - - - - - - - - - - - - -

pH (units) 4 7.50 8.00 6.5 - 8.5 7.24 6.86 7.77 5.69 6.90 6.88 7.39 6.99 7.06 7.23 6.99 8.00 7.17 7.13

Phosphorus, Total 0.02 N/L N/L - - - - - - - - - - - - - -

Potassium 3 N/L N/L - - - - - - - - - - - - - -

Silicon 4 N/L N/L - - - - - - - - - - - - - -

Sodium 12 106 200 77.0 89.4 89.7 114 84.8 88.3 73.8 86.3 81.6 79.7 77 87.6 87.5 84.6

Strontium 0.18 N/L N/L - - - - - - - - - - - - - -

Sulphate 8 254 500 94 - - - - - - - - - - - - -

Total Dissolved Solids 318 409 500 1130 1100 1020 1280 909 1000 886 1940 1002 1102 999 1091 1148 1137

Total Kjeldahl Nitrogen 0.5 N/L N/L - - - - - - - - - - - - - -

Zinc 0.006 2.5 5.0 - - - - - - - - - - - - - -

Note:
1.  Reasonable Use Concept (RUC) criteria.
2. Ontario Drinking Water Standards (ODWS).
3. Results obtained from laboratory analysis.
4. Results obtained from field analysis.
All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the ODWS.
Bold and Italic values exceed RUC limits.
Bedrock RUC is compared to background monitoring well BR-2.
Overburden RUC is compared to background monitoring well OB-12. 
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

OB-3
Parameter

Overburden 

RUC 1
ODWS 2

Background 
Overburden 

(median)



Table 4
Groundwater Quality - Overburden
Norway Lake Waste Disposal Site

Alkalinity (as CaCO3) 246 373 30 - 500

Aluminum 0.01 0.06 0.1

Ammonia, Total (as N) 0.1 N/L N/L

Barium 0.09 0.32 1

Boron 0.02 1.26 5

Calcium 74 N/L N/L

Chloride 33 142 250

Chromium 0.0014 0.014 0.05

Cobalt 0.0005 N/L N/L

Chemical Oxygen Demand 8 N/L N/L

Conductivity (S/cm) 4 430 N/L N/L

Copper 0.002 0.5 1

Dissolved Organic Carbon 1.3 3.15 5

Hardness (as CaCO3) 254 254 80 - 100

Iron 0.05 0.18 0.3

Magnesium 17 N/L N/L

Manganese 0.12 0.12 0.05

Nitrate (as N) 0.1 2.58 10

pH (units) 4 7.50 8.00 6.5 - 8.5

Phosphorus, Total 0.02 N/L N/L

Potassium 3 N/L N/L

Silicon 4 N/L N/L

Sodium 12 106 200

Strontium 0.18 N/L N/L

Sulphate 8 254 500

Total Dissolved Solids 318 409 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.006 2.5 5.0

Note:
1.  Reasonable Use Concept (RUC) criteria.
2. Ontario Drinking Water Standards (ODWS).
3. Results obtained from laboratory analysis.
4. Results obtained from field analysis.
All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the ODWS.
Bold and Italic values exceed RUC limits.
Bedrock RUC is compared to background monitoring well BR-2.
Overburden RUC is compared to background monitoring well OB-12. 
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter
Overburden 

RUC 1
ODWS 2

Background 
Overburden 

(median)

5-year Trends

25-May-16 08-May-17 18-Sep-17 02-May-18 13-Aug-18 15-May-19 27-Apr-20 17-May-21 19-Aug-21 05-May-22 17-Aug-22 (sparkline)

272 233 394 261 338 229 223 257 351 224 324

- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

0.054 0.062 1.620 0.052 0.085 0.070 0.078 0.079 0.107 0.089 0.119

- - - - - - - - - - -

71.6 66.0 69.0 55.1 89.6 86.7 92.8 95.0 162.0 104 149.0

- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

497 436 792 387 672 433 423 525 737 421 748

- - - - - - - - - - -

4.3 6.8 20.8 4.4 6.1 7.1 5.5 4.9 4.3 4.8 3.2

303 342 1350 315 439 341 367 347 548 361 466

0.009 0.011 0.105 0.009 < 0.005 0.027 0.011 0.063 0.154 0.066 0.170

- - - - - - - - - - -

0.001 < 0.001 0.663 < 0.001 0.001 0.001 0.001 0.002 0.006 0.002 0.004

- - - - - - - - - - -

7.78 7.89 8.16 7.87 7.09 7.45 7.45 7.91 8.14 7.46 6.78

- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

21.2 25.0 115 18.8 32.3 23.9 27.5 27.8 38 31.0 40.6

- - - - - - - - - - -

19 - - - - - - - - - -

382 397 577 334 509 391 406 419 607 420 569

- - - - - - - - - - -

- - - - - - - - - - -

OB-8



Table 4
Groundwater Quality - Overburden
Norway Lake Waste Disposal Site

Alkalinity (as CaCO3) 246 373 30 - 500

Aluminum 0.01 0.06 0.1

Ammonia, Total (as N) 0.1 N/L N/L

Barium 0.09 0.32 1

Boron 0.02 1.26 5

Calcium 74 N/L N/L

Chloride 33 142 250

Chromium 0.0014 0.014 0.05

Cobalt 0.0005 N/L N/L

Chemical Oxygen Demand 8 N/L N/L

Conductivity (S/cm) 4 430 N/L N/L

Copper 0.002 0.5 1

Dissolved Organic Carbon 1.3 3.15 5

Hardness (as CaCO3) 254 254 80 - 100

Iron 0.05 0.18 0.3

Magnesium 17 N/L N/L

Manganese 0.12 0.12 0.05

Nitrate (as N) 0.1 2.58 10

pH (units) 4 7.50 8.00 6.5 - 8.5

Phosphorus, Total 0.02 N/L N/L

Potassium 3 N/L N/L

Silicon 4 N/L N/L

Sodium 12 106 200

Strontium 0.18 N/L N/L

Sulphate 8 254 500

Total Dissolved Solids 318 409 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.006 2.5 5.0

Note:
1.  Reasonable Use Concept (RUC) criteria.
2. Ontario Drinking Water Standards (ODWS).
3. Results obtained from laboratory analysis.
4. Results obtained from field analysis.
All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the ODWS.
Bold and Italic values exceed RUC limits.
Bedrock RUC is compared to background monitoring well BR-2.
Overburden RUC is compared to background monitoring well OB-12. 
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter
Overburden 

RUC 1
ODWS 2

Background 
Overburden 

(median)

5-year Trends

25-May-16 01-Sep-16 08-May-17 18-Sep-17 13-Aug-18 15-May-19 21-Aug-19 27-Apr-20 18-Aug-20 17-May-21 19-Aug-21 05-May-22 17-Aug-22 (sparkline)

324 338 254 421 381 182 345 249 342 403 409 356 368

0.05 0.06 0.06 0.14 0.08 0.71 0.09 0.07 0.10 0.10 0.10 0.14 0.05

0.02 0.08 0.01 0.03 0.02 0.16 0.08 0.03 0.03 0.05 0.04 0.06 < 0.01

0.356 0.594 0.112 0.742 0.402 0.084 0.360 0.231 0.531 0.462 0.489 0.481 0.590

0.016 0.030 < 0.005 0.041 0.041 0.020 0.033 0.027 0.038 0.040 0.044 0.034 0.027

160 271 101 298 167 72.8 194 129 242 210 206 225 236

623 898 97.0 75.9 572 121 646 405 881 865 912 870 1160

< 0.002 < 0.002 < 0.001 0.002 < 0.001 0.001 < 0.001 < 0.001 < 0.001 < 0.002 < 0.002 < 0.001 < 0.001

0.0003 0.0003 0.0014 0.0017 0.0008 0.0017 0.0001 0.0003 < 0.0005 < 0.001 < 0.001 < 0.0005 < 0.0005

101 6 25 10 36 20 30 12 8 19 11 17 27

1683 3251 569 2508 1862 461 1863 995 2335 2354 3150 1993 2034

< 0.002 < 0.002 < 0.002 < 0.002 < 0.002 0.003 < 0.002 < 0.002 0.0018 0.0021 < 0.002 0.0023 0.0012

0.4 0.6 4.1 2.3 1.2 3.7 2.1 1.5 2.3 2.1 1.8 1.5 0.6

571 934 324 1030 577 253 637 436 784 703 678 747 767

0.062 0.022 1.10 0.609 0.163 1.34 0.035 0.016 0.015 0.011 0.021 0.241 < 0.005

41.3 62.3 17.5 68.8 38.8 17.2 36.9 27.6 43.6 43.2 39.6 44.9 43.0

0.022 0.016 0.991 0.284 0.051 0.112 0.003 0.001 0.002 0.002 0.003 0.014 0.002

0.7 2.3 < 0.05 0.15 < 0.5 < 0.05 1.22 0.42 2.31 2.18 2.07 1.38 0.28

7.32 7.27 7.82 8.67 7.09 7.82 7.20 7.19 6.40 7.28 7.74 7.13 6.87

1.67 0.53 0.29 0.22 0.55 0.37 0.39 0.39 0.14 0.45 0.04 0.09 0.04

3.2 4.8 2.2 5.7 4.5 2.1 4.8 2.8 5.4 4.7 5.3 4.6 6.3

4.12 5.51 5.98 6.82 5.04 4.17 4.73 3.80 5.30 4.59 5.64 5.03 5.36

216 322 75.3 397 322 65.1 373 232 437 469 499 498 571

0.383 0.693 0.158 0.714 0.430 0.161 0.435 0.303 0.527 0.522 0.504 0.511 0.592

45 80 9 8 68 8 53 37 78 64 74 58 65

1290 1840 470 1950 1451 380 1583 941 1944 2042 2036 2145 2474

1.1 1.1 0.5 0.3 0.4 0.1 0.3 0.3 0.3 0.3 0.2 0.2 0.3

0.007 0.005 < 0.005 < 0.005 < 0.005 0.007 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

OB-11ROB-11



Table 4
Groundwater Quality - Overburden
Norway Lake Waste Disposal Site

Alkalinity (as CaCO3) 246 373 30 - 500

Aluminum 0.01 0.06 0.1

Ammonia, Total (as N) 0.1 N/L N/L

Barium 0.09 0.32 1

Boron 0.02 1.26 5

Calcium 74 N/L N/L

Chloride 33 142 250

Chromium 0.0014 0.014 0.05

Cobalt 0.0005 N/L N/L

Chemical Oxygen Demand 8 N/L N/L

Conductivity (S/cm) 4 430 N/L N/L

Copper 0.002 0.5 1

Dissolved Organic Carbon 1.3 3.15 5

Hardness (as CaCO3) 254 254 80 - 100

Iron 0.05 0.18 0.3

Magnesium 17 N/L N/L

Manganese 0.12 0.12 0.05

Nitrate (as N) 0.1 2.58 10

pH (units) 4 7.50 8.00 6.5 - 8.5

Phosphorus, Total 0.02 N/L N/L

Potassium 3 N/L N/L

Silicon 4 N/L N/L

Sodium 12 106 200

Strontium 0.18 N/L N/L

Sulphate 8 254 500

Total Dissolved Solids 318 409 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.006 2.5 5.0

Note:
1.  Reasonable Use Concept (RUC) criteria.
2. Ontario Drinking Water Standards (ODWS).
3. Results obtained from laboratory analysis.
4. Results obtained from field analysis.
All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the ODWS.
Bold and Italic values exceed RUC limits.
Bedrock RUC is compared to background monitoring well BR-2.
Overburden RUC is compared to background monitoring well OB-12. 
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter
Overburden 

RUC 1
ODWS 2

Background 
Overburden 

(median)

5-year Trends

25-May-16 01-Sep-16 08-May-17 18-Sep-17 02-May-18 13-Aug-18 15-May-19 21-Aug-19 27-Apr-20 18-Aug-20 17-May-21 19-Aug-21 05-May-22 17-Aug-22 (sparkline)

247 246 211 284 220 243 203 232 207 254 243 253 214 269

0.02 0.03 0.06 0.06 0.05 0.07 0.05 0.05 0.05 0.15 0.06 0.06 0.02 0.03

0.02 0.08 0.03 0.03 0.06 0.03 0.13 0.14 0.02 0.02 0.02 0.05 0.18 < 0.01

0.102 0.158 0.100 0.130 0.101 0.174 0.120 0.143 0.124 0.164 0.126 0.145 0.130 0.170

0.007 0.016 < 0.005 0.009 0.006 0.013 0.007 0.015 0.008 0.013 0.009 0.013 0.008 0.008

71.8 97.1 80.5 78.5 82.5 105 93.4 98.0 97.8 98.1 92.0 89.4 107 108

138 128 39.5 39.6 123 194 158 140 204 160 147 132 175 197

< 0.002 < 0.002 < 0.001 0.002 < 0.001 < 0.001 < 0.001 < 0.001 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

< 0.0001 0.0002 < 0.0001 0.0003 < 0.0001 0.0003 0.0002 < 0.0001 < 0.0002 0.0005 < 0.0001 0.0002 < 0.0001 < 0.0002

37 46 34 17 12 39 23 43 9 7 10 < 5 7 8

642 866 385 540 477 881 531 643 578 713 635 570 601 908

< 0.002 0.002 < 0.002 < 0.002 < 0.002 < 0.002 0.002 < 0.002 < 0.002 0.0033 0.0013 < 0.002 0.0018 0.0007

0.9 1.2 1.9 3.1 1.4 1.3 2.8 2.8 1.4 2.0 1.5 1.7 1.3 0.6

253 330 271 271 291 364 321 338 339 326 319 305 366 361

< 0.005 0.013 0.006 0.007 0.029 < 0.005 0.009 0.005 0.006 0.315 0.005 0.009 < 0.005 < 0.005

17.8 21.2 16.9 18.3 20.5 24.7 21.3 22.7 22.9 19.7 21.6 19.9 24.2 22.5

0.008 0.251 0.047 0.752 0.033 0.290 0.027 0.363 0.012 0.200 0.020 0.421 0.010 0.059

0.2 0.2 < 0.05 < 0.05 < 0.05 < 0.05 0.07 0.08 0.07 < 0.05 0.10 < 0.05 < 0.05 < 0.05

7.71 7.71 7.98 8.75 7.51 7.27 7.30 7.09 7.19 6.20 7.50 7.93 7.30 6.91

0.70 0.37 4.48 0.48 0.25 1.21 0.42 0.31 0.16 0.11 0.07 0.10 0.04 0.08

2.3 3.4 2.5 3.0 2.3 3.8 2.9 3.6 2.5 3.2 2.8 3.4 2.8 3.8

3.38 4.71 3.32 5.16 3.05 4.48 3.21 4.35 3.19 4.43 3.33 4.59 3.35 4.49

58.9 54.8 26.4 59.5 35.2 79.5 50.2 67.7 74.4 93.9 61.2 70 62.3 89.6

0.170 0.262 0.166 0.197 0.185 0.287 0.210 0.258 0.220 0.218 0.212 0.224 0.218 0.255

16 15 6 12 6 13 15 15 9 13 10 12 9 17

455 481 301 382 392 590 467 494 556 551 497 449 536 610

0.7 0.4 1.7 0.4 0.3 0.6 0.2 0.4 0.2 0.2 0.2 0.2 0.2 0.2

0.008 0.006 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

OB-12 (Background)



Table 5
Groundwater Quality - Bedrock
Norway Lake Waste Disposal Site

5-year Trends

25-May-16 01-Sep-16 08-May-17 18-Sep-17 02-May-18 13-Aug-18 15-May-19 21-Aug-19 27-Apr-20 18-Aug-20 17-May-21 19-Aug-21 05-May-22 17-Aug-22 (sparkline)

Alkalinity (as CaCO3) 199 350 30 - 500 1020 825 962 1090 864 880 684 820 651 743 788 705 572 772

Aluminum 0.0045 0.052 0.1 0.05 0.06 0.11 0.11 0.09 0.10 0.09 0.10 0.09 0.09 0.10 0.10 0.06 0.05

Ammonia, Total (as N) 0.1 N/L N/L 0.04 0.09 0.09 0.14 0.22 0.16 0.21 0.25 0.27 0.21 0.28 0.22 0.29 0.21

Barium 0.081 0.31 1 0.130 0.153 0.175 0.219 0.172 0.160 0.136 0.175 0.161 0.184 0.154 0.172 0.156 0.181

Boron 0.018 1.26 5 0.757 0.830 1.02 1.38 1.20 1.15 0.949 1.01 0.939 0.822 0.823 0.752 0.777 0.678

Calcium 73 N/L N/L 183 208 233 264 221 199 177 231 204 227 189 208 201 211

Chloride 39 144 250 63.0 154 53.0 59.2 80.3 79.3 106 96.7 156 164 11.8 241 257 193

Chromium 0.002 0.014 0.05 < 0.002 < 0.002 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001 < 0.001

Cobalt 0.0005 N/L N/L 0.0104 0.0079 0.0094 0.0106 0.0122 0.0097 0.0085 0.0104 0.0100 0.0101 0.0096 0.0084 0.0195 0.0085

Chemical Oxygen Demand 8 N/L N/L 67 23 42 58 56 42 48 43 55 34 37 28 26 33

Conductivity (S/cm) 4 424 N/L N/L 1351 1253 1191 1468 1222 1274 950 1100 990 1147 1137 1630 1039 1316

Copper 0.0039 0.5 1 0.006 0.005 < 0.002 0.002 0.004 < 0.002 0.003 < 0.002 0.004 0.0043 0.0051 0.002 0.0101 0.0030

Dissolved Organic Carbon 1.5 3.3 5 13.5 5.8 13.9 20.8 15.6 11.9 13.4 13.9 9.1 8.8 10.0 5.9 4.5 5.2

Hardness (as CaCO3) 254 254 80 - 100 871 961 1080 1220 1030 945 838 1050 942 987 875 943 917 944

Iron 2.18 2.18 0.3 0.967 0.877 1.69 1.05 0.820 0.995 1.57 0.993 3.74 3.99 1.01 1.77 2.27 2.27

Magnesium 17 N/L N/L 101 107 122 136 115 109 96.3 116 105 102 98.0 103.0 101 102

Manganese 0.11 0.11 0.05 0.510 0.488 0.585 0.773 0.661 0.572 0.496 0.693 0.651 0.645 0.610 0.564 0.609 0.604

Nitrate (as N) 0.05 2.54 10 < 0.1 0.1 < 0.05 < 0.05 0.06 < 0.05 < 0.05 < 0.05 0.06 < 0.05 0.08 < 0.05 < 0.05 < 0.05

pH (units) 4 7.53 8.02 6.5 - 8.5 7.10 6.85 7.17 6.52 6.65 6.78 7.24 7.08 6.97 7.09 6.94 7.91 7.04 6.46

Phosphorus, Total 0.025 N/L N/L 0.03 0.02 0.02 0.02 0.03 0.03 0.03 0.04 0.10 0.03 0.02 0.01 0.02 0.04

Potassium 6 N/L N/L 11.9 13.0 16.7 19.1 17.2 16.8 15.7 18.2 18.0 17.4 17.4 17.3 17.9 17.6

Silicon 4 N/L N/L 5.84 6.76 7.43 8.21 6.75 6.93 6.25 6.81 6.56 6.63 6.13 6.82 6.16 6.63

Sodium 3 101 200 73.2 88.6 86.2 99.4 78.3 85.4 65.9 80.3 72.6 76.0 67.7 81.1 72.7 77.5

Strontium 0.13 N/L N/L 0.661 0.865 0.903 1.01 0.880 0.916 0.844 0.927 0.898 0.847 0.808 0.885 0.811 0.912

Sulphate 11 255 500 82 92 55 92 104 91 61 110 75 13 7 80 48 66

Total Dissolved Solids 332 416 500 1130 1080 1040 1190 994 1034 897 1034 960 1051 975 1045 1043 1067

Total Kjeldahl Nitrogen 0.5 N/L N/L 0.7 0.5 0.7 0.9 0.8 0.8 0.6 0.8 0.8 0.7 0.8 0.6 0.6 0.8

Zinc 0.01 2.5 5.0 0.008 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Note:
1.  Reasonable Use Concept (RUC) criteria.
2.  Ontario Drinking Water Standards (ODWS).
3.  Results obtained from laboratory analysis.
4.  Results obtained from field analysis.
All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the ODWS.
Bold and Italic values exceed RUC limits.
Bedrock RUC is compared to background monitoring well BR-2.
Overburden RUC is compared to background monitoring well OB-12. 
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter ODWS 2
Bedrock 

RUC 1

Background 
Bedrock 
(median)

BR-1



Table 5
Groundwater Quality - Bedrock
Norway Lake Waste Disposal Site

Alkalinity (as CaCO3) 199 350 30 - 500

Aluminum 0.0045 0.052 0.1

Ammonia, Total (as N) 0.1 N/L N/L

Barium 0.081 0.31 1

Boron 0.018 1.26 5

Calcium 73 N/L N/L

Chloride 39 144 250

Chromium 0.002 0.014 0.05

Cobalt 0.0005 N/L N/L

Chemical Oxygen Demand 8 N/L N/L

Conductivity (S/cm) 4 424 N/L N/L

Copper 0.0039 0.5 1

Dissolved Organic Carbon 1.5 3.3 5

Hardness (as CaCO3) 254 254 80 - 100

Iron 2.18 2.18 0.3

Magnesium 17 N/L N/L

Manganese 0.11 0.11 0.05

Nitrate (as N) 0.05 2.54 10

pH (units) 4 7.53 8.02 6.5 - 8.5

Phosphorus, Total 0.025 N/L N/L

Potassium 6 N/L N/L

Silicon 4 N/L N/L

Sodium 3 101 200

Strontium 0.13 N/L N/L

Sulphate 11 255 500

Total Dissolved Solids 332 416 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.01 2.5 5.0

Note:
1.  Reasonable Use Concept (RUC) criteria.
2.  Ontario Drinking Water Standards (ODWS).
3.  Results obtained from laboratory analysis.
4.  Results obtained from field analysis.
All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the ODWS.
Bold and Italic values exceed RUC limits.
Bedrock RUC is compared to background monitoring well BR-2.
Overburden RUC is compared to background monitoring well OB-12. 
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter ODWS 2
Bedrock 

RUC 1

Background 
Bedrock 
(median)

5-year Trends

25-May-16 01-Sep-16 08-May-17 18-Sep-17 02-May-18 13-Aug-18 15-May-19 21-Aug-19 27-Apr-20 18-Aug-20 17-May-21 19-Aug-21 05-May-22 17-Aug-22 (sparkline)

322 327 250 296 290 320 258 268 267 292 328 338 301 318

0.03 0.04 0.06 0.08 0.05 0.08 0.05 0.05 0.06 0.06 0.07 0.08 0.04 0.03

< 0.01 0.05 < 0.01 0.03 0.03 0.01 0.04 0.28 0.02 0.02 0.02 0.03 < 0.01 < 0.01

0.132 0.163 0.147 0.188 0.136 0.166 0.129 0.125 0.141 0.164 0.156 0.197 0.180 0.234

0.007 0.020 < 0.005 0.014 0.011 0.013 0.011 0.017 0.010 0.015 0.012 0.016 0.013 0.009

98.7 115 107 128 96.9 112 91.0 92.4 101 111 110 132.0 132 151

51.0 80.1 42.9 65.4 44.6 71.8 31.4 49.5 32.7 51.0 56.4 91.7 84.2 146

< 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

0.0002 0.0002 < 0.0001 0.0003 < 0.0001 0.0004 0.0004 < 0.0001 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

14 7 8 6 14 13 19 16 7 5 15 19 11 20

438 731 406 593 441 553 361 399 342 468 526 565 458 770

0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 0.0014 0.0011 < 0.002 0.0012 0.0004

2.3 2.2 2.2 3.3 2.5 3.0 3.1 4.0 3.6 4.1 3.9 3.0 2.6 1.2

330 387 352 416 319 369 301 309 331 358 363 428 432 487

1.06 4.89 1.27 0.794 0.311 1.55 0.788 5.93 0.923 2.98 0.643 0.604 0.857 1.02

20.1 24.2 20.5 23.3 18.7 21.6 18.0 18.9 19.2 19.6 21.5 23.9 24.7 26.5

0.032 0.118 0.058 0.025 0.019 0.037 0.023 0.117 0.027 0.082 0.034 0.049 0.051 0.058

< 0.1 0.1 < 0.05 < 0.05 < 0.05 0.38 < 0.05 < 0.05 0.08 < 0.05 0.15 < 0.05 < 0.05 < 0.05

6.06 7.53 7.93 8.80 7.90 7.63 7.57 7.42 7.33 6.95 7.79 8.37 7.48 6.70

0.01 0.12 0.04 0.02 0.05 0.08 0.07 0.13 0.10 0.13 0.10 0.22 0.02 0.11

5.4 7.3 6.6 8.1 5.9 7.4 5.6 6.6 6.0 7.1 6.5 7.8 6.9 8.1

4.63 5.24 5.19 7.04 5.04 5.72 4.94 4.66 5.23 5.19 5.13 6.39 5.58 6.22

17.4 22.3 18.7 25.2 19.9 26.0 19.7 22.3 20.6 21.7 21.5 26.4 24.9 28.3

0.172 0.218 0.174 0.218 0.172 0.209 0.163 0.154 0.172 0.181 0.200 0.229 0.209 0.259

24 24 15 16 19 19 19 16 22 20 20 25 20 21

411 493 366 451 348 433 328 368 347 394 413 469 466 563

0.1 0.2 0.2 0.1 0.1 0.2 < 0.1 0.2 0.1 0.2 0.2 0.3 0.1 0.1

< 0.005 0.007 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BR-2 (Background)



Table 5
Groundwater Quality - Bedrock
Norway Lake Waste Disposal Site

Alkalinity (as CaCO3) 199 350 30 - 500

Aluminum 0.0045 0.052 0.1

Ammonia, Total (as N) 0.1 N/L N/L

Barium 0.081 0.31 1

Boron 0.018 1.26 5

Calcium 73 N/L N/L

Chloride 39 144 250

Chromium 0.002 0.014 0.05

Cobalt 0.0005 N/L N/L

Chemical Oxygen Demand 8 N/L N/L

Conductivity (S/cm) 4 424 N/L N/L

Copper 0.0039 0.5 1

Dissolved Organic Carbon 1.5 3.3 5

Hardness (as CaCO3) 254 254 80 - 100

Iron 2.18 2.18 0.3

Magnesium 17 N/L N/L

Manganese 0.11 0.11 0.05

Nitrate (as N) 0.05 2.54 10

pH (units) 4 7.53 8.02 6.5 - 8.5

Phosphorus, Total 0.025 N/L N/L

Potassium 6 N/L N/L

Silicon 4 N/L N/L

Sodium 3 101 200

Strontium 0.13 N/L N/L

Sulphate 11 255 500

Total Dissolved Solids 332 416 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.01 2.5 5.0

Note:
1.  Reasonable Use Concept (RUC) criteria.
2.  Ontario Drinking Water Standards (ODWS).
3.  Results obtained from laboratory analysis.
4.  Results obtained from field analysis.
All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the ODWS.
Bold and Italic values exceed RUC limits.
Bedrock RUC is compared to background monitoring well BR-2.
Overburden RUC is compared to background monitoring well OB-12. 
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter ODWS 2
Bedrock 

RUC 1

Background 
Bedrock 
(median)

5-year Trends

25-May-16 01-Sep-16 08-May-17 18-Sep-17 02-May-18 13-Aug-18 15-May-19 21-Aug-19 27-Apr-20 18-Aug-20 17-May-21 19-Aug-21 05-May-22 17-Aug-22 (sparkline)

259 258 230 264 255 265 226 239 218 247 250 260 227 279

- - - - - - - - - - - - - -

- - - - - - - - - - - - - -

- - - - - - - - - - - - - -

0.104 0.275 0.102 0.261 0.121 0.194 0.144 0.152 0.100 0.208 0.191 0.259 0.148 0.125

- - - - - - - - - - - - - -

32.5 43.1 47.8 38.7 50.4 42.5 45.3 41.0 56.5 56.6 55.1 61.1 73.0 98.2

- - - - - - - - - - - - - -

- - - - - - - - - - - - - -

- - - - - - - - - - - - - -

425 408 398 448 384 462 337 376 345 405 402 408 359 528

- - - - - - - - - - - - - -

3.3 3.2 3.9 5.4 3.9 3.7 5.1 4.8 4.2 4.6 4.1 3.6 3.7 2.5

277 293 326 344 298 312 294 324 330 344 307 327 349 388

0.083 0.294 0.052 0.354 0.040 0.111 0.074 0.155 0.044 0.658 0.161 0.232 0.056 0.032

- - - - - - - - - - - - - -

0.013 0.074 0.016 0.091 0.173 0.041 0.016 0.058 0.012 0.090 0.054 0.064 0.018 0.024

- - - - - - - - - - - - - -

7.02 7.95 8.06 8.78 7.89 7.33 7.23 7.82 7.48 6.89 8.15 8.19 7.69 6.90

- - - - - - - - - - - - - -

- - - - - - - - - - - - - -

- - - - - - - - - - - - - -

16.4 16.9 19.0 21.5 21.0 23.2 16.9 19.7 20.8 18.6 17.4 18.7 21.0 30.2

- - - - - - - - - - - - - -

23 - - - - - - - - - - - - -

326 364 358 372 325 343 320 328 340 367 347 361 369 440

- - - - - - - - - - - - - -

- - - - - - - - - - - - - -

BR-8



Table 5
Groundwater Quality - Bedrock
Norway Lake Waste Disposal Site

Alkalinity (as CaCO3) 199 350 30 - 500

Aluminum 0.0045 0.052 0.1

Ammonia, Total (as N) 0.1 N/L N/L

Barium 0.081 0.31 1

Boron 0.018 1.26 5

Calcium 73 N/L N/L

Chloride 39 144 250

Chromium 0.002 0.014 0.05

Cobalt 0.0005 N/L N/L

Chemical Oxygen Demand 8 N/L N/L

Conductivity (S/cm) 4 424 N/L N/L

Copper 0.0039 0.5 1

Dissolved Organic Carbon 1.5 3.3 5

Hardness (as CaCO3) 254 254 80 - 100

Iron 2.18 2.18 0.3

Magnesium 17 N/L N/L

Manganese 0.11 0.11 0.05

Nitrate (as N) 0.05 2.54 10

pH (units) 4 7.53 8.02 6.5 - 8.5

Phosphorus, Total 0.025 N/L N/L

Potassium 6 N/L N/L

Silicon 4 N/L N/L

Sodium 3 101 200

Strontium 0.13 N/L N/L

Sulphate 11 255 500

Total Dissolved Solids 332 416 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.01 2.5 5.0

Note:
1.  Reasonable Use Concept (RUC) criteria.
2.  Ontario Drinking Water Standards (ODWS).
3.  Results obtained from laboratory analysis.
4.  Results obtained from field analysis.
All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the ODWS.
Bold and Italic values exceed RUC limits.
Bedrock RUC is compared to background monitoring well BR-2.
Overburden RUC is compared to background monitoring well OB-12. 
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter ODWS 2
Bedrock 

RUC 1

Background 
Bedrock 
(median)

5-year Trends

25-May-16 01-Sep-16 08-May-17 18-Sep-17 02-May-18 13-Aug-18 15-May-19 21-Aug-19 27-Apr-20 18-Aug-20 17-May-21 19-Aug-21 05-May-22 17-Aug-22 (sparkline)

254 249 209 246 251 260 217 228 234 260 253 256 241 262

0.02 0.03 0.04 0.06 0.04 0.05 0.05 0.05 0.05 0.15 0.05 0.06 0.04 0.01

< 0.01 0.04 < 0.01 < 0.01 0.05 < 0.01 0.04 0.05 0.03 < 0.01 < 0.01 0.01 0.26 < 0.01

0.059 0.083 0.066 0.094 0.067 0.078 0.063 0.074 0.075 0.095 0.068 0.086 0.074 0.095

0.009 0.026 < 0.005 0.028 0.007 0.026 0.008 0.023 0.008 0.024 0.013 0.026 0.013 0.025

61.2 79.3 71.1 81.0 71.0 75.5 68.5 77.5 79.1 86.8 70.9 83.2 79.8 84.2

5.5 13.1 1.3 10.6 1.5 15.1 3.6 16.4 4.6 17.6 6.0 21.8 8.2 27.2

< 0.002 < 0.002 0.002 < 0.001 < 0.001 < 0.001 0.001 < 0.001 0.001 0.002 < 0.001 < 0.001 0.002 < 0.001

0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 0.0002 < 0.0001 0.0002 0.0024 0.0001 0.0001 0.0005 < 0.0001

5 < 5 18 6 6 5 11 5 < 5 < 5 8 9 5 18

346 500 251 334 303 355 263 298 265 316 325 349 275 349

< 0.002 0.002 0.005 < 0.002 < 0.002 < 0.002 < 0.002 0.002 < 0.002 0.0031 0.0014 < 0.002 0.0029 0.0015

1.5 2.0 2.1 3.4 1.7 2.3 3.3 3.1 2.8 3.6 2.8 3.0 3.0 2.3

228 285 253 295 261 281 253 278 288 304 259 300 290 301

< 0.005 0.009 < 0.005 0.005 0.010 < 0.005 0.008 < 0.005 0.006 0.232 0.006 0.011 0.036 < 0.005

18.2 21.2 18.4 22.5 20.3 22.5 20.0 20.4 21.9 21.2 20.0 22.4 22.1 22.1

< 0.001 < 0.001 0.002 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.062 0.001 0.002 0.013 < 0.001

0.1 0.2 < 0.05 < 0.05 0.06 < 0.05 0.07 0.11 0.10 0.05 0.17 0.06 < 0.05 0.06

7.55 7.95 8.33 8.89 7.69 7.53 7.72 7.48 7.25 7.14 7.68 8.38 7.68 8.38

0.05 0.14 0.17 0.04 0.11 0.03 0.09 0.08 0.10 0.08 0.03 0.04 0.04 0.03

2.3 3.2 2.5 3.5 2.6 3.6 2.5 3.0 2.8 3.3 2.8 3.4 3.0 3.5

3.47 4.34 4.37 4.95 4.01 4.07 3.78 4.00 4.12 4.19 3.67 4.35 4.18 4.26

3.6 6.0 2.4 5.9 2.8 6.9 2.9 5.4 3.4 6.1 3.7 6.5 3.9 6.8

0.114 0.183 0.101 0.188 0.117 0.203 0.114 0.163 0.121 0.170 0.136 0.184 0.126 0.194

11 14 8 9 8 10 9 11 10 14 11 18 12 15

255 293 224 285 240 281 239 266 254 277 254 287 264 300

0.2 0.2 0.7 0.1 0.1 0.1 < 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.2

0.011 0.007 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BR-9



Table 5
Groundwater Quality - Bedrock
Norway Lake Waste Disposal Site

Alkalinity (as CaCO3) 199 350 30 - 500

Aluminum 0.0045 0.052 0.1

Ammonia, Total (as N) 0.1 N/L N/L

Barium 0.081 0.31 1

Boron 0.018 1.26 5

Calcium 73 N/L N/L

Chloride 39 144 250

Chromium 0.002 0.014 0.05

Cobalt 0.0005 N/L N/L

Chemical Oxygen Demand 8 N/L N/L

Conductivity (S/cm) 4 424 N/L N/L

Copper 0.0039 0.5 1

Dissolved Organic Carbon 1.5 3.3 5

Hardness (as CaCO3) 254 254 80 - 100

Iron 2.18 2.18 0.3

Magnesium 17 N/L N/L

Manganese 0.11 0.11 0.05

Nitrate (as N) 0.05 2.54 10

pH (units) 4 7.53 8.02 6.5 - 8.5

Phosphorus, Total 0.025 N/L N/L

Potassium 6 N/L N/L

Silicon 4 N/L N/L

Sodium 3 101 200

Strontium 0.13 N/L N/L

Sulphate 11 255 500

Total Dissolved Solids 332 416 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.01 2.5 5.0

Note:
1.  Reasonable Use Concept (RUC) criteria.
2.  Ontario Drinking Water Standards (ODWS).
3.  Results obtained from laboratory analysis.
4.  Results obtained from field analysis.
All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the ODWS.
Bold and Italic values exceed RUC limits.
Bedrock RUC is compared to background monitoring well BR-2.
Overburden RUC is compared to background monitoring well OB-12. 
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter ODWS 2
Bedrock 

RUC 1

Background 
Bedrock 
(median)

5-year Trends

25-May-16 01-Sep-16 08-May-17 18-Sep-17 02-May-18 13-Aug-18 15-May-19 21-Aug-19 27-Apr-20 18-Aug-20 17-May-21 19-Aug-21 05-May-22 17-Aug-22 (sparkline)

556 613 480 708 482 585 516 626 490 589 512 571 467 636

0.04 0.08 0.09 0.12 0.07 0.10 0.09 0.12 0.08 0.11 0.10 0.13 0.07 0.07

12.4 11.7 6.38 16.5 8.60 18.3 12.5 20.2 13.4 19.8 12.6 12.8 10.0 13.7

0.500 1.19 0.640 0.878 0.626 1.16 0.617 1.17 0.612 1.14 0.762 1.4 0.711 1.06

0.362 0.483 0.398 0.704 0.349 0.650 0.550 0.713 0.482 0.613 0.415 0.476 0.425 0.508

131 302 167 201 157 270 159 291 149 277 193 374 192 269

211 752 186 176 289 519 271 571 229 657 469 987 435 720

< 0.002 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 < 0.002 0.002 0.002

0.0087 0.0183 0.0121 0.0115 0.0115 0.0177 0.0127 0.0131 0.0103 0.0136 0.0116 0.0174 0.0120 0.0126

51 59 67 87 150 116 82 72 74 92 44 60 44 63

1864 2168 1109 1441 1239 2195 1102 1825 1040 1902 1909 3800 1383 2382

0.002 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 0.0013 0.0020 < 0.002 0.0019 < 0.0005

6.3 2.8 9.0 9.0 6.2 5.3 14.4 8.0 8.1 6.6 5.2 4.8 4.9 4.3

463 1080 579 725 550 963 559 1010 519 925 664 1260 650 907

12.1 26.2 19.0 25.9 17.9 28.9 20.3 29.7 19.7 20.7 21.2 30.3 22.0 26.1

32.6 77.9 39.2 54.2 38.4 70.0 39.4 69.4 35.7 56.6 44.2 79.9 41.3 57.0

4.09 9.07 7.81 7.27 5.95 7.33 6.65 7.18 5.45 6.02 5.26 8.03 5.98 6.16

0.6 0.6 0.23 < 0.05 < 0.05 < 0.5 0.22 < 0.05 0.08 0.28 0.66 < 0.5 < 0.3 < 0.05

6.02 6.92 7.11 8.95 7.04 6.78 6.95 6.81 6.82 6.88 6.97 7.7 6.60 6.69

0.11 0.31 0.23 0.49 0.41 0.80 0.48 0.23 0.69 0.52 0.20 0.13 0.05 0.14

15.2 21.6 18.3 29.0 17.8 32.1 24.1 34.4 23.9 35.7 25.2 33.6 22.7 32.8

7.81 11.1 11.2 12.6 10.2 10.6 10.5 10.7 11.1 9.99 9.72 10.7 10.9 10.6

112 252 138 149 150 244 134 246 141 264 212 444 228 315

0.394 0.870 0.466 0.600 0.472 0.847 0.523 0.840 0.482 0.767 0.603 1.090 0.541 0.828

26 69 36 31 33 42 34 43 24 47 33 64 32 52

896 1830 915 1080 960 1520 977 1669 893 1686 1336 2266 1268 1835

14.8 14.7 13.6 20.6 10.1 21.9 15.4 23.5 15.5 23.3 13.4 13.6 10.5 23.1

0.010 0.009 < 0.005 0.005 < 0.005 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.005

BR-10



Table 6
Groundwater Quality Compared to PWQO
Norway Lake Waste Disposal Site

5-year Trends

25-May-16 01-Sep-16 08-May-17 18-Sep-17 02-May-18 13-Aug-18 15-May-19 21-Aug-19 27-Apr-20 18-Aug-20 17-May-21 19-Aug-21 05-May-22 17-Aug-22 (sparkline)

Alkalinity (as CaCO3) < 25% decrease 254 249 209 246 251 260 217 228 234 260 253 256 241 262

Aluminum 0.075 0.02 0.03 0.04 0.06 0.04 0.05 0.05 0.05 0.05 0.15 0.05 0.06 0.04 0.01

Ammonia, Total (as N) N/L < 0.01 0.04 < 0.01 < 0.01 0.05 < 0.01 0.04 0.05 0.03 < 0.01 < 0.01 0.01 0.26 < 0.01

Barium N/L 0.059 0.083 0.066 0.094 0.067 0.078 0.063 0.074 0.075 0.095 0.068 0.086 0.074 0.095

Boron 0.2 0.009 0.026 < 0.005 0.028 0.007 0.026 0.008 0.023 0.008 0.024 0.013 0.026 0.013 0.025

Calcium N/L 61.2 79.3 71.1 81.0 71.0 75.5 68.5 77.5 79.1 86.8 70.9 83.2 79.8 84.2

Chloride N/L 5.5 13.1 1.3 10.6 1.5 15.1 3.6 16.4 4.6 17.6 6.0 21.8 8.2 27.2

Chromium 0.001 < 0.002 < 0.002 0.002 < 0.001 < 0.001 < 0.001 0.001 < 0.001 0.001 0.002 < 0.001 < 0.001 0.002 < 0.001

Cobalt 0.0009 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0001 0.0002 < 0.0001 0.0002 0.0024 0.0001 0.0001 0.0005 < 0.0001

Chemical Oxygen Demand N/L 5 < 5 18 6 6 5 11 5 < 5 < 5 8 9 5 18

Conductivity (S/cm) 3 N/L 346 500 251 334 303 355 263 298 265 316 325 349 275 349

Copper 0.005 < 0.002 0.002 0.005 < 0.002 < 0.002 < 0.002 < 0.002 0.002 < 0.002 0.0031 0.0014 < 0.002 0.0029 0.0015

Dissolved Organic Carbon N/L 1.5 2.0 2.1 3.4 1.7 2.3 3.3 3.1 2.8 3.6 2.8 3.0 3.0 2.3

Hardness (as CaCO3) N/L 228 285 253 295 261 281 253 278 288 304 259 300 290 301

Iron 0.3 < 0.005 0.009 < 0.005 0.005 0.01 < 0.005 0.008 < 0.005 0.006 0.232 0.006 0.011 0.036 < 0.005

Magnesium N/L 18.2 21.2 18.4 22.5 20.3 22.5 20.0 20.4 21.9 21.2 20.0 22.4 22.1 22.1

Manganese N/L < 0.001 < 0.001 0.002 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.062 0.001 0.002 0.013 < 0.001

Nitrate (as N) N/L 0.1 0.2 < 0.05 < 0.05 0.06 < 0.05 0.07 0.11 0.10 0.05 0.17 0.06 < 0.05 0.06

pH (units) 3 6.5 - 8.5 7.55 7.95 8.33 8.89 7.69 7.53 7.72 7.48 7.25 7.14 7.68 8.38 7.68 8.38

Phosphorus, Total 0.03 0.05 0.14 0.17 0.04 0.11 0.03 0.09 0.08 0.10 0.08 0.03 0.04 0.04 0.03

Potassium N/L 2.3 3.2 2.5 3.5 2.6 3.6 2.5 3.0 2.8 3.3 2.8 3.4 3.0 3.5

Silicon N/L 3.47 4.34 4.37 4.95 4.01 4.07 3.78 4.00 4.12 4.19 3.67 4.35 4.18 4.26

Sodium N/L 3.6 6.0 2.4 5.9 2.8 6.9 2.9 5.4 3.4 6.1 3.7 6.5 3.9 6.8

Strontium N/L 0.114 0.183 0.101 0.188 0.117 0.203 0.114 0.163 0.121 0.170 0.136 0.184 0.126 0.194

Sulphate N/L 11 14 8 9 8 10 9 11 10 14 11 18 12 15

Total Dissolved Solids N/L 255 293 224 285 240 281 239 266 254 277 254 287 264 300

Total Kjeldahl Nitrogen N/L 0.2 0.2 0.7 0.1 0.1 0.1 < 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.2

Zinc 0.02 0.011 0.007 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Note:
1.  Provincial Water Quality Objectives (PWQO).
2.  Results obtained from laboratory analysis.
3.  Results obtained from field analysis.
All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the PWQO.
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter PWQO 1
BR-9



Table 6
Groundwater Quality Compared to PWQO
Norway Lake Waste Disposal Site

Alkalinity (as CaCO3) < 25% decrease

Aluminum 0.075

Ammonia, Total (as N) N/L

Barium N/L

Boron 0.2

Calcium N/L

Chloride N/L

Chromium 0.001

Cobalt 0.0009

Chemical Oxygen Demand N/L

Conductivity (S/cm) 3 N/L

Copper 0.005

Dissolved Organic Carbon N/L

Hardness (as CaCO3) N/L

Iron 0.3

Magnesium N/L

Manganese N/L

Nitrate (as N) N/L

pH (units) 3 6.5 - 8.5

Phosphorus, Total 0.03

Potassium N/L

Silicon N/L

Sodium N/L

Strontium N/L

Sulphate N/L

Total Dissolved Solids N/L

Total Kjeldahl Nitrogen N/L

Zinc 0.02

Note:
1.  Provincial Water Quality Objectives (PWQO).
2.  Results obtained from laboratory analysis.
3.  Results obtained from field analysis.
All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the PWQO.
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter PWQO 1
5-year Trends

25-May-16 01-Sep-16 08-May-17 18-Sep-17 02-May-18 13-Aug-18 15-May-19 21-Aug-19 27-Apr-20 18-Aug-20 17-May-21 19-Aug-21 05-May-22 17-Aug-22 (sparkline)

322 327 250 296 290 320 258 268 267 292 328 338 301 318

0.03 0.04 0.06 0.08 0.05 0.08 0.05 0.05 0.06 0.06 0.07 0.08 0.04 0.03

< 0.01 0.05 < 0.01 0.03 0.03 0.01 0.04 0.28 0.02 0.02 0.02 0.03 < 0.01 < 0.01

0.132 0.163 0.147 0.188 0.136 0.166 0.129 0.125 0.141 0.164 0.156 0.197 0.180 0.234

0.007 0.020 < 0.005 0.014 0.011 0.013 0.011 0.017 0.010 0.015 0.012 0.016 0.013 0.009

98.7 115 107 128 96.9 112 91.0 92.4 101 111 110 132 132 151

51.0 80.1 42.9 65.4 44.6 71.8 31.4 49.5 32.7 51.0 56.4 91.7 84.2 146

< 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

0.0002 0.0002 < 0.0001 0.0003 < 0.0001 0.0004 0.0004 < 0.0001 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

14 7 8 6 14 13 19 16 7 5 15 19 11 20

438 731 406 593 441 553 361 399 342 468 526 565 458 770

0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 0.0014 0.0011 < 0.002 0.0012 0.0004

2.3 2.2 2.2 3.3 2.5 3.0 3.1 4.0 3.6 4.1 3.9 3.0 2.6 1.2

330 387 352 416 319 369 301 309 331 358 363 428 432 487

1.06 4.89 1.27 0.794 0.311 1.55 0.788 5.93 0.923 2.98 0.643 0.604 0.857 1.02

20.1 24.2 20.5 23.3 18.7 21.6 18.0 18.9 19.2 19.6 21.5 23.9 24.7 26.5

0.032 0.118 0.058 0.025 0.019 0.037 0.023 0.117 0.027 0.082 0.034 0.049 0.051 0.058

< 0.1 0.1 < 0.05 < 0.05 < 0.05 0.38 < 0.05 < 0.05 0.08 < 0.05 0.15 < 0.05 < 0.05 < 0.05

6.06 7.53 7.93 8.80 7.90 7.63 7.57 7.42 7.33 6.95 7.79 8.37 7.48 6.70

0.01 0.12 0.04 0.02 0.05 0.08 0.07 0.13 0.10 0.13 0.10 0.22 0.02 0.11

5.4 7.3 6.6 8.1 5.9 7.4 5.6 6.6 6.0 7.1 6.5 7.8 6.9 8.1

4.63 5.24 5.19 7.04 5.04 5.72 4.94 4.66 5.23 5.19 5.13 6.39 5.58 6.22

17.4 22.3 18.7 25.2 19.9 26.0 19.7 22.3 20.6 21.7 21.5 26.4 24.9 28.3

0.172 0.218 0.174 0.218 0.172 0.209 0.163 0.154 0.172 0.181 0.200 0.229 0.209 0.259

24 24 15 16 19 19 19 16 22 20 20 25 20 21

411 493 366 451 348 433 328 368 347 394 413 469 466 563

0.1 0.2 0.2 0.1 0.1 0.2 < 0.1 0.2 0.1 0.2 0.2 0.3 0.1 0.1

< 0.005 0.007 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BR-2 (Background)



Table 7
Groundwater Quality - Volatile Organic Compounds
Norway Lake Waste Disposal Site

01-Sep-16 18-Sep-17 13-Aug-18 21-Aug-19 18-Aug-20 19-Aug-21 17-Aug-22

Acetone N/L < 0.002 < 0.002 < 0.002 < 0.03 < 0.03 < 0.03 < 0.03

Benzene 0.001 < 0.0005 0.0009 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Bromobenzene N/L < 0.0001 < 0.0001 < 0.0001 < 0.0004 < 0.0004 < 0.0004 < 0.0004

Bromodichloromethane N/L < 0.0001 < 0.0001 < 0.0001 < 0.002 < 0.002 < 0.002 < 0.002

Bromoform N/L < 0.0001 < 0.0001 < 0.0001 < 0.005 < 0.005 < 0.005 < 0.005

Bromomethane N/L < 0.0003 < 0.0003 < 0.0003 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Carbon Tetrachloride 0.002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

Chlorobenzene 0.08 0.0007 0.0033 0.0014 < 0.0005 < 0.0005 < 0.0005 0.0006

Chloroethane N/L < 0.0001 < 0.0001 0.0016 < 0.003 < 0.003 < 0.003 < 0.003

Chloroform N/L < 0.0003 < 0.0003 < 0.0003 < 0.001 < 0.001 < 0.001 < 0.001

Chloromethane N/L < 0.0003 0.0025 0.0003 < 0.002 < 0.002 < 0.002 < 0.002

Chlorotoluene,2- N/L < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

Chlorotoluene,4- N/L < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

Dibromo-3-Chloropropane, 1,2- N/L < 0.001 < 0.001 < 0.001 < 0.0006 < 0.0006 < 0.0006 < 0.0006

Dibromochloromethane N/L < 0.0001 < 0.0001 < 0.0001 < 0.002 < 0.002 < 0.002 < 0.002

Dibromoethane,1,2- (Ethylene Dibromide) N/L < 0.001 < 0.0001 < 0.0001 < 0.0002 < 0.0002 < 0.0002 < 0.0002

Dibromomethane N/L < 0.001 < 0.001 < 0.001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Dichlorobenzene,1,2- 0.2 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Dichlorobenzene, 1,3- N/L < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Dichlorobenzene, 1,4- 0.005 0.0007 0.0012 0.001 < 0.0005 < 0.0005 0.0011 0.0009

Dichlorodifluoromethane N/L < 0.001 < 0.001 < 0.001 < 0.002 < 0.002 < 0.002 < 0.002

Dichloroethane, 1,1- N/L 0.0002 0.0002 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Dichloroethane, 1,2- 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Dichloroethylene (vinylidene chloride), 1,1- 0.014 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Dichloroethylene, cis-1,2- N/L 0.0001 0.0001 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Dichloroethylene, trans-1,2- N/L < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Dichloromethane (Methylene Chloride) 0.05 < 0.0003 < 0.0003 < 0.0003 < 0.005 < 0.005 < 0.005 < 0.005

Dichloropropane, 1,2- 0.7 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Dichloropropane,1,3- N/L < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

Dichloropropane,2,2- N/L < 0.0002 < 0.0002 < 0.0002 - - - -

Dichloropropylene, cis-1,3- N/L < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Dichloropropylene, trans-1,3- N/L < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Dichloropropene,1,1- N/L < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

Ethylbenzene 0.14 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Hexachlorobutadiene N/L < 0.001 < 0.001 < 0.001 < 0.0006 < 0.0006 < 0.0006 < 0.0006

Hexane N/L < 0.001 < 0.001 < 0.001 < 0.005 < 0.005 < 0.005 < 0.005

Isopropylbenzene N/L < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

Isopropyltoluene,4- N/L < 0.0004 < 0.0004 < 0.0004 < 0.0002 < 0.0002 < 0.0002 < 0.0002

Methyl Butyl Ketone N/L < 0.010 < 0.010 < 0.01 < 0.005 < 0.005 < 0.005 < 0.005

Methyl Ethyl Ketone N/L < 0.001 < 0.001 < 0.001 < 0.02 < 0.02 < 0.02 < 0.02

Methyl Isobutyl Ketone N/L < 0.001 < 0.001 < 0.001 < 0.02 < 0.02 < 0.02 < 0.02

Methyl-t-Butyl Ether N/L < 0.001 < 0.001 < 0.001 < 0.002 < 0.002 < 0.002 < 0.002

Naphthalene N/L < 0.0007 < 0.0007 < 0.0007 < 0.0004 < 0.0004 < 0.0004 < 0.0004

n-Butylbenzene N/L < 0.0007 < 0.0007 < 0.0007 < 0.0004 < 0.0004 < 0.0004 < 0.0004

n-Propylbenzene N/L < 0.0004 < 0.0004 < 0.0004 < 0.0001 < 0.0001 < 0.0001 < 0.0001

sec-Butylbenzene N/L < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Styrene N/L < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

tert-Butylbenzene N/L < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Tetrachloroethane, 1,1,1,2- N/L < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Tetrachloroethane, 1,1,2,2- N/L < 0.0004 < 0.0004 < 0.0004 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Tetrachloroethylene (Perchloroethylene) 0.03 < 0.0002 < 0.0002 < 0.0002 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Toluene 0.06 < 0.0005 < 0.0005 < 0.0005 0.0006 < 0.0005 < 0.0005 < 0.0005

Trichlorobenzene,1,2,3- N/L < 0.0002 < 0.0002 < 0.0002 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Trichlorobenzene,1,2,4- N/L < 0.0002 < 0.0002 < 0.0002 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Trichloroethane, 1,1,1- N/L < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Trichloroethane, 1,1,2- N/L < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Trichloroethene (Trichloroethylene) 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Trichlorofluoromethane N/L < 0.0001 < 0.0001 < 0.0001 < 0.005 < 0.005 < 0.005 < 0.005

Trichloropropane,1,2,3- N/L < 0.0002 < 0.0002 < 0.0002 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Trimethylbenzene,1,2,4- N/L < 0.002 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001

Trimethylbenzene,1,3,5- N/L < 0.0006 < 0.0006 < 0.0006 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Vinyl Chloride 0.001 < 0.0002 0.0003 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

Xylene 0.09 < 0.0005 < 0.0005 < 0.0004 < 0.0015 < 0.0015 < 0.0015 < 0.0015

m-Xylene & p-Xylene N/L < 0.0004 < 0.0004 < 0.0004 < 0.001 < 0.001 < 0.001 < 0.001

o-Xylene N/L < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0005 < 0.0005

1.  Ontario Drinking Water Standards (ODWS).
2.  Results obtained from field analysis.

All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the ODWS.
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter ODWS 1
BR-1



Table 8
Surface Water Quality
Norway Lake Waste Disposal Site

Background 5-year Trends

(75th Percentile) 26-May-15 25-May-16 08-May-17 02-May-18 15-May-19 17-May-21 (sparkline)

Alkalinity (as CaCO3) 125 25 % Decrease 143 138 84 85 96 128

Aluminum 0.039 0.075 0.0790 0.22 0.06 0.02 0.03 0.17

Ammonia, Total (as N) 0.1 N/L < 0.1 0.01 < 0.01 0.01 0.03 0.01

Ammonia, Un-ionized (as N) 2 0.001 0.02 0.00068 0.000004 0.000265 0.000003 0.000253 0.000154

Barium 0.12 N/L 0.0700 0.075 0.059 0.046 0.060 0.064

Biological Oxygen Demand 3 N/L < 4 < 3 < 2 < 2 < 3 < 3

Boron 0.03 0.2 0.0245 0.020 0.010 0.016 0.019 0.026

Calcium 45 N/L 42.8 38.7 29.4 23.7 32.4 38.7

Chemical Oxygen Demand 49 N/L 31 32 30 23 34 23

Chloride 2 N/L 1 0.7 0.9 < 0.5 0.7 1.0

Chromium 0.001 0.001 0.00020 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001

Conductivity (S/cm) 3 193 N/L 119 223 109 101 123 260

Cobalt 0.00034 0.0009 0.000099 0.0003 < 0.0001 < 0.0001 0.0001 0.0002

Copper 0.001 0.005 0.00127 0.0012 0.0007 0.0005 0.0008 0.0015

Dissolved Organic Carbon 18.7 N/L 12.1 7.2 11.2 7.6 11.4 9.5

Dissolved Oxygen 7.22 5 10.12 14.38 12.78 11.10 10.61 8.72

Hardness 148 N/L 151 138 102 84 113 139

Iron 0.23 0.3 0.107 0.748 0.051 0.024 0.033 0.268

Magnesium 10 N/L 10.7 10.1 6.82 5.91 7.75 10.2

Manganese 0.163 N/L 0.00781 0.051 0.004 0.001 0.002 0.025

pH (units) 3 7.54 6.5 - 8.5 7.59 6.18 8.33 6.40 7.80 7.95

Nitrate (as N) 0.15 N/L < 0.06 0.1 0.07 < 0.05 < 0.05 0.13

Nitrite (as N) 0.06 N/L < 0.03 < 0.1 < 0.05 < 0.05 < 0.05 0.07

Phenols 0.001 0.001 < 0.001 < 0.001 0.005 < 0.001 < 0.002 < 0.001

Phosphorus, Total 0.043 0.03 0.012 0.08 0.02 0.02 0.03 0.02

Potassium 1.4 N/L 1.43 1.0 1.2 1.0 1.0 1.0

Silicon 5 N/L 4.40 3.96 3.51 2.72 3.17 3.71

Sodium 2 N/L 1.84 1.7 1.4 1.1 1.4 1.9

Strontium 0.14 N/L 0.124 0.114 0.081 0.072 0.090 0.112

Total Dissolved Solids 208 N/L 137 141 98 87 106 133

Total Kjeldahl Nitrogen 0.7 N/L < 0.5 0.65 1.8 0.3 0.3 0.4

Total Suspended Solids 11 N/L 3 22 < 3 < 3 < 3 < 3

Zinc 0.0065 0.02 0.003 < 0.005 < 0.005 < 0.005 0.010 0.013

Notes:
1.  Provincial Water Quality Objectives (PWQO). 
2.  Calculated using Total Ammonia and field analysis.
3.  Results obtained from field analysis.

All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the PWQO.
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter PWQO 1
SW-1



Table 8
Surface Water Quality
Norway Lake Waste Disposal Site

Background

(75th Percentile)

Alkalinity (as CaCO3) 125 25 % Decrease

Aluminum 0.039 0.075

Ammonia, Total (as N) 0.1 N/L

Ammonia, Un-ionized (as N) 2 0.001 0.02

Barium 0.12 N/L

Biological Oxygen Demand 3 N/L

Boron 0.03 0.2

Calcium 45 N/L

Chemical Oxygen Demand 49 N/L

Chloride 2 N/L

Chromium 0.001 0.001

Conductivity (S/cm) 3 193 N/L

Cobalt 0.00034 0.0009

Copper 0.001 0.005

Dissolved Organic Carbon 18.7 N/L

Dissolved Oxygen 7.22 5

Hardness 148 N/L

Iron 0.23 0.3

Magnesium 10 N/L

Manganese 0.163 N/L

pH (units) 3 7.54 6.5 - 8.5

Nitrate (as N) 0.15 N/L

Nitrite (as N) 0.06 N/L

Phenols 0.001 0.001

Phosphorus, Total 0.043 0.03

Potassium 1.4 N/L

Silicon 5 N/L

Sodium 2 N/L

Strontium 0.14 N/L

Total Dissolved Solids 208 N/L

Total Kjeldahl Nitrogen 0.7 N/L

Total Suspended Solids 11 N/L

Zinc 0.0065 0.02

Notes:
1.  Provincial Water Quality Objectives (PWQO). 
2.  Calculated using Total Ammonia and field analysis.
3.  Results obtained from field analysis.

All results are expressed in mg/L unless otherwise stated.
Bold and shaded values exceed the PWQO.
N/L indicates No Limit.
"-" indicates the parameter was not analyzed.

Parameter PWQO 1
5-year Trends

25-May-16 08-May-17 02-May-18 (sparkline)

174 88 60

0.02 0.04 0.04

< 0.01 < 0.01 0.04

0.00009 0.00024 0.00001

0.127 0.063 0.048

< 3 < 2 < 2

0.031 0.014 0.013

48.6 30.0 21.5

31 30 35

0.9 0.7 < 0.5

< 0.002 < 0.001 < 0.001

262 103 109

0.0001 < 0.0001 0.0001

0.0009 0.0008 0.0006

13.0 11.0 9.5

9.87 11.02 6.24

172 106 72

0.096 0.016 0.121

12.4 7.57 4.36

0.150 0.003 0.033

7.48 8.29 6.45

0.2 0.19 < 0.05

< 0.1 < 0.05 < 0.05

< 0.001 0.004 < 0.001

0.02 0.01 0.10

1.3 1.3 1.3

3.63 3.62 2.80

2.5 1.6 2.2

0.117 0.066 0.089

176 103 60

0.42 0.4 0.7

< 3 3 8

< 0.005 < 0.005 0.025

SW-4 (Background)
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1

Celine Boutin (Greenview)

From: ECA Submission, MOE (MECP) <ECA.Submission@ontario.ca>
Sent: May 11, 2022 11:31 AM
To: Dan Hagan (Greenview)
Cc: Allison Holtzhauer (TGM); Leonard Emon (TGM); Solutions - Greenview
Subject: RE: ECA Application - Revised Design & Operations Plan - Norway Lake WDS (A411702) - TGM 

(102.21.013)

Hello, 
 
The ministry's reference number for your application is 5066-CEBKYF. 
 
Please quote this number in any correspondence or enquiries regarding this application. Please note, we no 
longer require a hard copy of the application package. 

If your application requires payment: 
 
1. You must print and complete the payment page of the application form, with the following information 

clearly identified: 
i. The reference number, as noted above  
ii. Client name 
iii. Site address 

 
2. Staple the Cheque/Money Order (made out to: Minister of Finance) to the payment page or provide 

your credit card information (VISA/MC only) 
 
3. Send the payment page to the address below: 

 
Client Services and Permissions Branch 
Ministry of the Environment, Conservation and Parks 
135 St. Clair Avenue West, 1st Floor 
Toronto, ON  
M4V 1P5 
 

 If any information is missing from the payment page, it will be destroyed, and cheques/money orders 
will be returned. 

 
If your application does not require payment: 
No further action is required.  The ministry will notify you if there are questions regarding your
submission. 
 
Do not reply to this e-mail, please call 416-314-8001/1-800-461-6290 or send an email to 
enviropermissions@ontario.ca for any questions about your application/fee submission. 

 
Regards, 
 
Application Assessment Unit 
Client Services and Permissions Branch 
Ministry of the Environment, Conservation, and Parks 
135 St. Clair Avenue West, Second Floor | Toronto ON M4V 1P5 
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From: Dan Hagan (Greenview) <dan.hagan@greenview‐environmental.ca>  
Sent: May 11, 2022 10:39 AM 
To: ECA Submission, MOE (MECP) <ECA.Submission@ontario.ca> 
Cc: Hart, Tracy (MECP) <Tracy.Hart@ontario.ca>; Quyum, Abdul (MECP) <Abdul.Quyum@ontario.ca>; Ponalo, Thandeka 
(MECP) <Thandeka.Ponalo@ontario.ca>; Tieu, Emily (MECP) <Emily.Tieu@ontario.ca>; Allison Holtzhauer (TGM) 
<aholtzhauer@greatermadawaska.com>; Leonard Emon (TGM) <lemon@greatermadawaska.com>; Solutions ‐ 
Greenview <solutions@greenview‐environmental.ca> 
Subject: ECA Application ‐ Revised Design & Operations Plan ‐ Norway Lake WDS (A411702) ‐ Township of Greater 
Madawaska ‐ TGM (102.21.013) 
Importance: High 
 

CAUTION ‐‐ EXTERNAL E‐MAIL ‐ Do not click links or open attachments unless you recognize the sender. 
Good morning, ECA.submission@ontario.ca: 
 
On behalf of the Township of Greater Madawaska (Township), Greenview Environmental Management Limited 
(Greenview) is pleased to submit to the Ontario Ministry of the Environment, Conservation, and Parks (MECP) the 
following Environmental Compliance Approval (ECA) Application Package for the Township’s Norway Lake Waste 
Disposal Site (A411702), and related to proposed Transfer Station operation changes for the site.  This email submission 
includes the following attachments: 
 

1. Revised Design and Operations Plan for the transfer station at the closed Norway Lake Waste Disposal Site 
(102.21.013 - TGM - NL WDS - Revised DOP - FINAL (ALL - SR) - May10-22.pdf) 

 
2. Copy of the summary email sent to representatives of the MECP who participated in the Pre-Submission Meeting 

held between Greenview, the Township, and the MECP on January 20, 2022 (102.21.013 - TGM - NL WDS - 
Pre-submission Email Summary - Rev DOP - Jan20-22.pdf) 
 

3. ECA Application Form (102.21.013 - TGM - NL WDS - Revised DOP - ECA Application Form (FINAL) - 
May10-22.pdf) 
 

4. Scanned Section 7.1 & 7.2 of ECA Application Form, signed by the CAO/Clerk-Deputy Treasurer of the Township 
of Greater Madawaska (102.21.013 - TGM - NL WDS - Revised DOP - ECA App Form (Sec 7.1 & 7.2) - May10-
22.pdf) 
 

5. Scanned Section 7.3 of ECA Application Form, signed by Technical Contact #1 (102.21.013 - TGM - NL WDS - 
Revised DOP - ECA App Form (Sec 7.3 - TC #1) - May10-22.pdf) 
 

6. Scanned Section 7.3 of ECA Application Form, signed by Technical Contact #2 (102.21.013 - TGM - NL WDS - 
Revised DOP - ECA App Form (Sec 7.3 - TC #2) - May10-22.pdf) 
 

 
With respect to payment of application fees for this ECA Application, we intend to pay by Credit Card.  Per “Payment 
Method” information provided by the MECP on the MECP’s website (https://www.ontario.ca/page/environmental-
compliance-approval#section-4), we will submit a Signed Hardcopy of Section 8 – Payment Information of the ECA 
Application Form to the MECP at the following address, once we have received the Confirmation Email from the MECP 
with the Reference Number for the application: 
 

 Ministry of the Environment, Conservation and Parks 
Attention: Environmental Compliance Approval, Director 
Client Services and Permissions Branch 
135 St. Clair Avenue West, 1st Floor 
Toronto Ontario 
M4V 1P5 

 
As part of this submission, we have copied relevant contacts for the project at the MECP Ottawa District Office, per the 
requirements of the MECP to distribute copies of the ECA Application to the local MECP District Office. 
 
Copies of the Adjacent Property Owner Notification Letters are to be sent out today, by regular mail, and are also 
included in Appendix G of the Revised Design and Operations Plan (attached).  
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Many thanks in advance for your time, and if you have any questions regarding this submission, please contact me at 
your convenience. 
 
Sincerely, 
  
Dan Hagan, P.Geo. 

Senior Project Manager / Geologist 

 

 
613.332.0057 x 105 
www.greenview-environmental.ca 

 
This e-mail message (including attachments, if any) is confidential and may be privileged.  Any unauthorized distribution or disclosure is prohibited.  Disclosure to 
anyone other than the intended recipient does not constitute waiver of privilege.  If you have received this e-mail in error, please notify us and delete it and any 
attachments from your computer system and records. 
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Celine Boutin (Greenview)

From: Ponalo, Thandeka (MECP) <Thandeka.Ponalo@ontario.ca>
Sent: June 9, 2022 4:38 PM
To: Township Clerk
Cc: Leonard Emon; Tyler Peters (Greenview); Dan Hagan (Greenview); Allison Holtzhauer; Tieu, Emily 

(MECP); Hart, Tracy (MECP)
Subject: RE: Extended Operating Hours of Waste Sites - State of Emergency - Township of Greater 

Madawaska

Follow Up Flag: Follow up
Flag Status: Flagged

Good afternoon Leonard,  
 
On behalf of the Ottawa District Manager, the request to extended operating hours of the site located 
at 5911 Matawatchan Rd, Griffith, to facilitate the acceptance of wood and brush debris resulting from 
the storm for the days listed below, is permitted. All other requirements outlined in the letter dated 
May 26, 2022 remain in place and have not change. 
 
If you have any questions please do not hesitate to contact me.  
 
Thank you, 
 
Thandeka Ponalo 
Senior Environmental Officer 
Ontario Ministry of the Environment, Conservation and Parks 
Ottawa District Office 
2430 Don Reid Drive 
Ottawa ON  K1H 1E1 
Tel: 613-858-0695 | Fax: 613-521-5437 
Spills Action Centre (SAC): 1-800-268-6060 
Thandeka.Ponalo@ontario.ca | www.ene.gov.on.ca 
 
We want to hear from you. How was my service? You can provide feedback at 1-888-745-8888 or 
ontario.ca/inspectionfeedback  
 

From: Township Clerk <clerk@greatermadawaska.com>  
Sent: June 8, 2022 3:27 PM 
To: Ponalo, Thandeka (MECP) <Thandeka.Ponalo@ontario.ca> 
Cc: Leonard Emon <lemon@greatermadawaska.com>; tyler.peters@greenview‐environmental.ca; 
dan.hagan@greenview‐environmental.ca; Allison Holtzhauer <aholtzhauer@greatermadawaska.com>; Tieu, Emily 
(MECP) <Emily.Tieu@ontario.ca>; Hart, Tracy (MECP) <Tracy.Hart@ontario.ca> 
Subject: RE: Extended Operating Hours of Waste Sites ‐ State of Emergency ‐ Township of Greater Madawaska 
 

CAUTION ‐‐ EXTERNAL E‐MAIL ‐ Do not click links or open attachments unless you recognize the sender. 
Hello Thandeka,  
We have another extension request for the Extended Operating Hours of Waste Sites ‐ State of Emergency ‐ Township 
of Greater Madawaska. 
We would like to open the additional site, as described previously, at 5911 Matawatchan Rd Griffith, on June 11, 12, 18, 
& 19 from 12pm to 4pm, for accepting brush debris resulting from the storm.  
If you need any further information, please contact: 
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Leonard Emon | Facilities Manager 
P: 613.752.2249 | E: lemon@greatermadawaska.com 
Township of Greater Madawaska | 19 Parnell St., PO Box 180 | Calabogie ON K0J 1H0 

Thank you, 

Robin Emon | Deputy Clerk 

P: 613.752.2229 | E: clerk@greatermadawaska.com 
Township of Greater Madawaska | 19 Parnell St., PO Box 180 | Calabogie ON K0J 1H0 
P: 613.752.2222 | F: 613.752.2617 | TF: 1.800.347.7224 

This email and any attachments may contain confidential information and is intended for the recipient only.  
Any dissemination or use of this email or its attachments is unauthorized and may be illegal without the expressed consent of the 
sender and/or Township of Greater Madawaska. 

 

From: Ponalo, Thandeka (MECP) <Thandeka.Ponalo@ontario.ca>  
Sent: May 27, 2022 4:57 PM 
To: Township Clerk <clerk@greatermadawaska.com> 
Cc: Leonard Emon <lemon@greatermadawaska.com>; tyler.peters@greenview‐environmental.ca; 
dan.hagan@greenview‐environmental.ca; Allison Holtzhauer <aholtzhauer@greatermadawaska.com>; Tieu, Emily 
(MECP) <Emily.Tieu@ontario.ca>; Hart, Tracy (MECP) <Tracy.Hart@ontario.ca> 
Subject: RE: Extended Operating Hours of Waste Sites ‐ State of Emergency ‐ Township of Greater Madawaska 
 

Good afternoon Leonard,  
 
On behalf of the Ottawa District Manager, the request to operate the privately owned site located at 
5911 Matawatchan Rd, Griffith, to facilitate the acceptance of wood and brush debris resulting from 
the storm until June 5, 2022, is permitted. All other requirements outlined in the letter dated May 26, 
2022 remain in place and have not change. 
 
If you have any questions please do not hesitate to contact me.  
 
Thank you,  
 
Thandeka Ponalo 
Senior Environmental Officer 
Ontario Ministry of the Environment, Conservation and Parks 
Ottawa District Office 
2430 Don Reid Drive 
Ottawa ON  K1H 1E1 
Tel: 613-858-0695 | Fax: 613-521-5437 
Spills Action Centre (SAC): 1-800-268-6060 
Thandeka.Ponalo@ontario.ca | www.ene.gov.on.ca 
 
We want to hear from you. How was my service? You can provide feedback at 1-888-745-8888 or 
ontario.ca/inspectionfeedback  
 

From: Township Clerk <clerk@greatermadawaska.com>  
Sent: May 27, 2022 10:33 AM 
To: Ponalo, Thandeka (MECP) <Thandeka.Ponalo@ontario.ca> 
Cc: Leonard Emon <lemon@greatermadawaska.com>; tyler.peters@greenview‐environmental.ca; 
dan.hagan@greenview‐environmental.ca; Allison Holtzhauer <aholtzhauer@greatermadawaska.com>; Tieu, Emily 
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(MECP) <Emily.Tieu@ontario.ca>; Hart, Tracy (MECP) <Tracy.Hart@ontario.ca> 
Subject: RE: Extended Operating Hours of Waste Sites ‐ State of Emergency ‐ Township of Greater Madawaska 
 

CAUTION ‐‐ EXTERNAL E‐MAIL ‐ Do not click links or open attachments unless you recognize the sender. 
Thankdeka, 
Thank you for the response letter. 
We have had to make the decision to offer the additional site until June 5, 2022. 
I have included our revised request below, the only change is shown in red. I will watch for a revised response. If you 
need any further information, please contact: 

Leonard Emon | Facilities Manager 
P: 613.752.2249 | E: lemon@greatermadawaska.com 
Township of Greater Madawaska | 19 Parnell St., PO Box 180 | Calabogie ON K0J 1H0 

Norway Lake site (A411702) 

 Regular hours are: 
o Wednesdays 8am‐4pm 
o Saturdays 8am‐6pm 
o Sundays 10am‐5pm 

 Extended hours will be: 
o Thursday May 26, 2022 8am‐4pm 
o Friday May 27, 2022 8am‐4pm 
o Monday May 30, 2022 8am‐4pm 
o Tuesday May 31, 2022 8am‐4pm 

 Only Brush debris will be accepted during the extended hours 

 We are anticipating going back to regular hours after May 31, 2022, however, we will be reassessing the need of 
extended hours at that time and will contact you with updated information 

 
Opening an additional site for accepting brush debris resulting from the storm. The site is privately owned. The site will 
be supervised by Township staff. 

 Owner: Ronald Stanley Reiche 

 Location: 5911 Matawatchan Rd Griffith (legal text:  Grif con 25  Pt lot 8) 

 Only wood and brush debris will be accepted at this site 

 An appropriate fire break radius from the stockpile to tree lines will be maintained 

 The location will be open and supervised daily, 8am‐4pm, anticipating open until June 5, however, we will be 
reassessing the need of the additional site at that time and will contact you with updated information 

 
 
Your assistance is appreciated,  
Robin 
 

Robin Emon | Deputy Clerk 

P: 613.752.2229 | E: clerk@greatermadawaska.com 
Township of Greater Madawaska | 19 Parnell St., PO Box 180 | Calabogie ON K0J 1H0 
P: 613.752.2222 | F: 613.752.2617 | TF: 1.800.347.7224 

This email and any attachments may contain confidential information and is intended for the recipient only.  
Any dissemination or use of this email or its attachments is unauthorized and may be illegal without the expressed consent of the 
sender and/or Township of Greater Madawaska. 

 

From: Ponalo, Thandeka (MECP) <Thandeka.Ponalo@ontario.ca>  
Sent: May 26, 2022 11:24 AM 



4

To: Township Clerk <clerk@greatermadawaska.com> 
Cc: Leonard Emon <lemon@greatermadawaska.com>; tyler.peters@greenview‐environmental.ca; 
dan.hagan@greenview‐environmental.ca; Allison Holtzhauer <aholtzhauer@greatermadawaska.com>; Tieu, Emily 
(MECP) <Emily.Tieu@ontario.ca>; Hart, Tracy (MECP) <Tracy.Hart@ontario.ca> 
Subject: RE: Extended Operating Hours of Waste Sites ‐ State of Emergency ‐ Township of Greater Madawaska 
 

Good morning,  
 
On behalf of the Ottawa District Manager, Tracy Hart, please find attached a response letter to the 
request to extend the operating hours at the Norway Lake Waste Disposal Site and opening an 
additional site at 5911 Matawatchan Rd, Griffith. If you have any questions or concerns about the 
letter, please do not hesitate to contact me.  
 
Thank you,  
 
Thandeka Ponalo 
Senior Environmental Officer 
Ontario Ministry of the Environment, Conservation and Parks 
Ottawa District Office 
2430 Don Reid Drive 
Ottawa ON  K1H 1E1 
Tel: 613-858-0695 | Fax: 613-521-5437 
Spills Action Centre (SAC): 1-800-268-6060 
Thandeka.Ponalo@ontario.ca | www.ene.gov.on.ca 

 
We want to hear from you. How was my service? You can provide feedback at 1-888-745-8888 or 
ontario.ca/inspectionfeedback  
 
 

From: Township Clerk <clerk@greatermadawaska.com>  
Sent: May 24, 2022 2:41 PM 
To: Ponalo, Thandeka (MECP) <Thandeka.Ponalo@ontario.ca>; Tieu, Emily (MECP) <Emily.Tieu@ontario.ca>; Hart, Tracy 
(MECP) <Tracy.Hart@ontario.ca> 
Cc: Leonard Emon <lemon@greatermadawaska.com>; tyler.peters@greenview‐environmental.ca; 
dan.hagan@greenview‐environmental.ca; Allison Holtzhauer <aholtzhauer@greatermadawaska.com> 
Subject: Extended Operating Hours of Waste Sites ‐ State of Emergency ‐ Township of Greater Madawaska 
 

CAUTION ‐‐ EXTERNAL E‐MAIL ‐ Do not click links or open attachments unless you recognize the sender. 
This email is sent to you, on behalf of Leonard Emon, Facilities and Environment Manager, Township of Greater 
Madawaska. 
As a result of the May 21st, 2022 storm, the Township of Greater Madawaska declared a State of Emergency as of 
1:30pm May 22, 2022. 
As a result of the storm the Township will be extending the hours of one of our transfer stations and opening an 
additional site for brush disposal.  The overwhelming amount of brush debris has made this step necessary. 
 
Norway Lake site (A411702) 

 Regular hours are: 
o Wednesdays 8am‐4pm 
o Saturdays 8am‐6pm 
o Sundays 10am‐5pm 

 Extended hours will be: 
o Thursday May 26, 2022 8am‐4pm 
o Friday May 27, 2022 8am‐4pm 
o Monday May 30, 2022 8am‐4pm 
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o Tuesday May 31, 2022 8am‐4pm 

 Only Brush debris will be accepted during the extended hours 

 We are anticipating going back to regular hours after May 31, 2022, however, we will be reassessing the need of 
extended hours at that time and will contact you with updated information 

 
Opening an additional site for accepting brush debris resulting from the storm. The site is privately owned. The site will 
be supervised by Township staff. 

 Owner: Ronald Stanley Reiche 

 Location: 5911 Matawatchan Rd Griffith (legal text:  Grif con 25  Pt lot 8) 

 Only wood and brush debris will be accepted at this site 

 An appropriate fire break radius from the stockpile to tree lines will be maintained 

 The location will be open and supervised daily, 8am‐4pm, anticipating open until May 31, however, we will be 
reassessing the need of the additional site at that time and will contact you with updated information 

 
Please contact Leonard Emon, Facilities Manager, for further information: 

Leonard Emon | Facilities Manager 
P: 613.752.2249 | E: lemon@greatermadawaska.com 
Township of Greater Madawaska | 19 Parnell St., PO Box 180 | Calabogie ON K0J 1H0 

Thank you,  
Robin 
 

Robin Emon | Deputy Clerk 

P: 613.752.2229 | E: clerk@greatermadawaska.com 
Township of Greater Madawaska | 19 Parnell St., PO Box 180 | Calabogie ON K0J 1H0 
P: 613.752.2222 | F: 613.752.2617 | TF: 1.800.347.7224 

This email and any attachments may contain confidential information and is intended for the recipient only.  
Any dissemination or use of this email or its attachments is unauthorized and may be illegal without the expressed consent of the 
sender and/or Township of Greater Madawaska. 
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Appendix D 

 

 

 

 
 
 



FIELD SAMPLING RECORD - GROUND WATER 

LOCATION: DATE: SAMPLED BY: MAG / NBF

PROJECT NO.: WEATHER (SAMPLE DAY): WEATHER (PREVIOUS DAY): Cloudy, 10°C

Needed Obtained Colour Clarity Odour Sheen

G-1 - - 0.36 25.0 - - - - - - - - - - Previously Reported Damaged

G-2 0.81 2.43 0.44 25.0 - - - - - - - - - - Missing Cap

G-3 0.39 2.47 0.38 25.0 - - - - - - - - - - Wet  Conditions Around Pipe

G-4 0.77 2.44 0.35 25.0 - - - - - - - - - - Missing Cap

G-5 - - 0.39 25.0 - - - - - - - - - - Previously Reported Damaged

G-6 0.48 2.06 0.49 25.0 - - - - - - - - - - Wet  Conditions Around Pipe

G-7 1.48 2.47 1.40 25.0 - - - - - - - - - -

G-8 0.72 2.40 0.85 25.0 - - - - - - - - - - Bring Cap Replacement Next Time

G-9 0.82 2.40 0.85 25.0 - - - - - - - - - -

OB-1 1.03 - 0.65 38.1 - - - - - - - - - - Water Level Only

OB-2 1.10 - 0.81 38.1 - - - - - - - - - - Water Level Only

OB-3 1.04 4.36 0.80 38.1 10 10 6.62 7.17 1088 5.99 light yellow cloudy - - GW Routine QA/QC

OB-4 1.60 - 0.94 38.1 - - - - - - - - - - Insufficient Amount of Water (Dry Well)

OB-5 - - 0.39 38.1 - - - - - - - - - - Dry Well

OB-8 2.33 4.96 0.72 38.1 8 8 6.51 7.46 421 10.42 light yellow clear - -

OB-11R 1.25 4.19 0.85 50.8 16 17 6.33 7.13 1993 8.20 light yellow cloudy - - Slightly Silty

OB-12 1.60 3.04 0.97 50.8 9 10 6.61 7.30 601 7.28 light brown cloudy - - GW Surveillance QA/QC

Norway Lake Waste Disposal Site

102.22.013

May 5, 2022

Sunny, 10°C

ObservationsConductivity
(S)

Dissolved
Oxygen
(mg/L)

pH
(units)

Purge Volumes (L)
CommentsMonitoring

Location

Static
Water
Level

Borehole
Depth 

(m)

Stick - Up 
(m)

Temperature
(oC)

Borehole
Diameter

(mm)



FIELD SAMPLING RECORD - GROUND WATER 

LOCATION: DATE: SAMPLED BY: MAG / NBF

PROJECT NO.: WEATHER (SAMPLE DAY): WEATHER (PREVIOUS DAY): Cloudy, 10°C

Needed Obtained Colour Clarity Odour Sheen

BR-1 0.48 5.70 0.64 101.6 120 120 7.25 7.04 1039 4.67 clear clear - - -

BR-2 1.47 3.53 0.55 101.6 47 50 5.62 7.48 458 7.56 clear clear - - -

BR-5 3.74 - 0.56 101.6 - - - - - - - - - - Water Level Only / To Top of Casing

BR-7 2.13 - 0.90 38.1 - - - - - - - - - - Water Level Only 

BR-8 1.31 5.93 0.54 38.1 14 14 5.68 7.69 359 8.68 light yellow cloudy - - -

BR-9 1.68 5.53 0.41 38.1 12 12 6.50 7.68 275 7.75 clear clear - - -

BR-10 4.63 7.80 0.78 31.8 10 10 9.31 6.60 1383 5.84 clear cloudy Sulfur - -

Temperature
(oC)

pH
(units)

Conductivity
(S)

Dissolved
Oxygen
(mg/L)

Observations
CommentsMonitoring

Location

Static
Water
Level

Borehole
Depth 

(m)

Stick - Up 
(m)

Borehole
Diameter

(mm)

Norway Lake Waste Disposal Site May 5, 2022

102.22.013 Sunny, 10°C

Purge Volumes (L)



FIELD SAMPLING RECORD - SURFACE WATER 

LOCATION: DATE: SAMPLED BY:

PROJECT NO.: WEATHER (SAMPLE DAY): WEATHER (PREVIOUS DAY): 

Colour Clarity Odour Sheen

SW1 - - - - - - - - - - - - - - - Insufficient Water to Sample 

SW4 - - - - - - - - - - - - - - - Insufficient Water to Sample 

Sunny, 10°C

MAG / NBF

Cloudy, 10°C

Time
(s)

Correction
(.9=S, .8=R)

Velocity
(m/s)

Discharge
(m3/s)

Temperature
(oC)

Observations
Comments

May 5, 2022

pH
(units)

Conductivity
(S)

Dissolved
Oxygen
(mg/L)

Sample
Station

Depth 
(m)

Width
(m)

Distance
(m)

Norway Lake Waste Disposal Site

102.22.013



FIELD SAMPLING RECORD - GROUND WATER 

LOCATION: DATE: SAMPLED BY: MAG / NBF

PROJECT NO.: WEATHER (SAMPLE DAY): WEATHER (PREVIOUS DAY): 

Needed Obtained Colour Clarity Odour Sheen

OB-8 1.19 4.38 0.80 38.1 10 10 10.17 7.13 1506 6.83 Clear Clear - - Routine QA/QC

OB-8 4.00 4.97 0.72 38.1 3 3 10.34 6.78 748 8.47 Yellow Cloudy - - -

OB-11R 1.50 4.17 0.85 50.8 16 16 13.35 6.87 2034 8.20 Clear Clear - - -

OB-12 1.94 2.94 0.97 50.8 6 6 14.66 6.91 908 5.29 Light Yellow Clear - - -

G7 1.68 2.60 - - - - - - - - - - - - -

G9 0.90 2.40 - - - - - - - - - - - - -

G4 0.97 2.25 - - - - - - - - - - - - -

G8 0.88 - - - - - - - - - - - - - -

G2 0.94 - - - - - - - - - - - - - -

G6 0.84 - - - - - - - - - - - - - -

OB4 1.96 2.06 - - - - - - - - - - - - -

BR5 - 5.08 - - - - - - - - - - - - -

OB-2 1.14 - - - - - - - - - - - - - -

BR9 1.82 5.53 - - 10 10 10.17 7.13 1506 6.83 Clear Clear - - -

OB1 1.19 2.23 - - - - - - - - - - - - -

OB3 1.19 4.38 - - 10 10 10.17 7.13 1506 6.83 Clear Clear - - Routine QA/QC

Monitoring
Location

Static
Water
Level

Borehole
Depth 

(m)

Stick - Up 
(m)

Temperature
(oC)

Borehole
Diameter

(mm)

Norway Lake Waste Disposal Site

102.22.013

August 17, 2022

Sunny, 20°C

ObservationsConductivity
(S)

Dissolved
Oxygen
(mg/L)

pH
(units)

Purge Volumes (L)
Comments

Sunny, 20°C



FIELD SAMPLING RECORD - GROUND WATER 

LOCATION: DATE: SAMPLED BY: MAG / NBF

PROJECT NO.: WEATHER (SAMPLE DAY): WEATHER (PREVIOUS DAY): 

Needed Obtained Colour Clarity Odour Sheen

BR1 0.80 5.90 0.65 38.1 122 123 8.6 6.46 1316 6 Light Grey Clear - - -

BR2 1.68 3.60 - - 48 48 11.49 6.70 770 5.24 Clear Clear - - -

BR5 - 5.08 - - - - - - - - - - - - -

BR7 3 - - - - - - - - - - - - - -

BR8 1.98 5.94 - - 12 12 10.45 6.90 528 6.90 Clear Clear - - -

BR-9 0.96 5.45 0.41 38.1 11 11 10.95 8.38 349 7.80 clear cloudy none none 

BR10 5.22 7.80 - - 8 8 10.46 6.69 2382 6.90 Grey Opaque Sulfur - Gravel in Foot Valve

 

 

Norway Lake Waste Disposal Site August 17, 2022

102.22.013 Sunny, 20°C

Purge Volumes (L)Monitoring
Location

Static
Water
Level

Borehole
Depth 

(m)

Stick - Up 
(m)

Borehole
Diameter

(mm)

Sunny, 20°C

Temperature
(oC)

pH
(units)

Conductivity
(S)

Dissolved
Oxygen
(mg/L)

Observations
Comments
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Norway Lake WDS

02-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26584 (i)

Greenview Environmental Management

13 Commerce Crt., PO Box 100

Bancroft Ontario K0L1C0 

Report To:

Attention: Mike Grasby

19-Aug-22DATE RECEIVED:

102.22.013P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G097156

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

QA/QC(Routi
ne)

OB-3 OB-8 BR-8Client I.D.

B22-26584-1 B22-26584-2 B22-26584-3 B22-26584-4Sample I.D.

17-Aug-22 17-Aug-22 17-Aug-22 17-Aug-22Date Collected

Alkalinity(CaCO3) to pH4.5 728 730 324 279mg/L 5 SM 2320B 23-Aug-22/O

Chloride 261 261 149 98.2mg/L 0.5 SM4110C 22-Aug-22/O

Nitrate (N) mg/L 0.05 SM4110C 22-Aug-22/O

Sulphate mg/L 1 SM4110C 22-Aug-22/O

Phosphorus-Total mg/L 0.01 E3516.2 30-Aug-22/K

Total Kjeldahl Nitrogen mg/L 0.1 E3516.2 30-Aug-22/K

Ammonia (N)-Total mg/L 0.01 SM4500-
NH3-H

25-Aug-22/K

TDS (Calc. from Cond.) 1137 1137 569 440mg/L 1 Calc. 24-Aug-22

Dissolved Organic Carbon 3.5 3.7 3.2 2.5mg/L 0.2 EPA 415.2 22-Aug-22/O

COD mg/L 5 SM5220C 24-Aug-22/K

Hardness (as CaCO3) 951 958 466 388mg/L 1 SM 3120 26-Aug-22/O

Aluminum mg/L 0.01 SM 3120 26-Aug-22/O

Barium mg/L 0.001 SM 3120 26-Aug-22/O

Boron 0.559 0.563 0.119 0.125mg/L 0.005 SM 3120 26-Aug-22/O

Calcium mg/L 0.02 SM 3120 26-Aug-22/O

Chromium mg/L 0.001 EPA 200.8 24-Aug-22/O

Cobalt mg/L 0.0001 EPA 200.8 24-Aug-22/O

Copper mg/L 0.0001 EPA 200.8 24-Aug-22/O

Iron 0.101 0.099 0.170 0.032mg/L 0.005 SM 3120 26-Aug-22/O

Magnesium mg/L 0.02 SM 3120 26-Aug-22/O

Manganese 0.465 0.468 0.004 0.024mg/L 0.001 SM 3120 26-Aug-22/O

Potassium mg/L 0.1 SM 3120 26-Aug-22/O

Silicon mg/L 0.01 SM 3120 26-Aug-22/O

Sodium 84.0 84.6 40.6 30.2mg/L 0.2 SM 3120 26-Aug-22/O

Strontium mg/L 0.001 SM 3120 26-Aug-22/O

Zinc mg/L 0.005 SM 3120 26-Aug-22/O

Page 1 of 6.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Norway Lake WDS

02-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26584 (i)

Greenview Environmental Management

13 Commerce Crt., PO Box 100

Bancroft Ontario K0L1C0 

Report To:

Attention: Mike Grasby

19-Aug-22DATE RECEIVED:

102.22.013P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G097156

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

QA/QC(Routi
ne)

OB-3 OB-8 BR-8Client I.D.

B22-26584-1 B22-26584-2 B22-26584-3 B22-26584-4Sample I.D.

17-Aug-22 17-Aug-22 17-Aug-22 17-Aug-22Date Collected

Page 2 of 6.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Norway Lake WDS

02-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26584 (i)

Greenview Environmental Management

13 Commerce Crt., PO Box 100

Bancroft Ontario K0L1C0 

Report To:

Attention: Mike Grasby

19-Aug-22DATE RECEIVED:

102.22.013P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G097156

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

QA/QC 
(Surveillance)

BR-1 BR-2 BR-9Client I.D.

B22-26584-5 B22-26584-6 B22-26584-7 B22-26584-8Sample I.D.

17-Aug-22 17-Aug-22 17-Aug-22 17-Aug-22Date Collected

Alkalinity(CaCO3) to pH4.5 321 772 318 262mg/L 5 SM 2320B 23-Aug-22/O

Chloride 145 193 146 27.2mg/L 0.5 SM4110C 22-Aug-22/O

Nitrate (N) < 0.05 < 0.05 < 0.05 0.06mg/L 0.05 SM4110C 22-Aug-22/O

Sulphate 21 66 21 15mg/L 1 SM4110C 22-Aug-22/O

Phosphorus-Total 0.05 0.04 0.11 0.03mg/L 0.01 E3516.2 30-Aug-22/K

Total Kjeldahl Nitrogen 0.1 0.8 0.1 0.2mg/L 0.1 E3516.2 30-Aug-22/K

Ammonia (N)-Total < 0.01 0.21 < 0.01 < 0.01mg/L 0.01 SM4500-
NH3-H

25-Aug-22/K

TDS (Calc. from Cond.) 566 1067 563 300mg/L 1 Calc. 24-Aug-22

Dissolved Organic Carbon 0.9 5.2 1.2 2.3mg/L 0.2 EPA 415.2 22-Aug-22/O

COD 8 33 20 18mg/L 5 SM5220C 24-Aug-22/K

Hardness (as CaCO3) 489 944 487 301mg/L 1 SM 3120 26-Aug-22/O

Aluminum 0.03 0.05 0.03 0.01mg/L 0.01 SM 3120 26-Aug-22/O

Barium 0.235 0.181 0.234 0.095mg/L 0.001 SM 3120 26-Aug-22/O

Boron 0.007 0.678 0.009 0.025mg/L 0.005 SM 3120 26-Aug-22/O

Calcium 152 211 151 84.2mg/L 0.02 SM 3120 26-Aug-22/O

Chromium < 0.001 < 0.001 < 0.001 < 0.001mg/L 0.001 EPA 200.8 24-Aug-22/O

Cobalt 0.0003 0.0085 0.0003 < 0.0001mg/L 0.0001 EPA 200.8 24-Aug-22/O

Copper 0.0005 0.0030 0.0004 0.0015mg/L 0.0001 EPA 200.8 24-Aug-22/O

Iron 1.02 2.27 1.02 < 0.005mg/L 0.005 SM 3120 26-Aug-22/O

Magnesium 26.6 102 26.5 22.1mg/L 0.02 SM 3120 26-Aug-22/O

Manganese 0.058 0.604 0.058 < 0.001mg/L 0.001 SM 3120 26-Aug-22/O

Potassium 8.2 17.6 8.1 3.5mg/L 0.1 SM 3120 26-Aug-22/O

Silicon 6.28 6.63 6.22 4.26mg/L 0.01 SM 3120 26-Aug-22/O

Sodium 28.5 77.5 28.3 6.8mg/L 0.2 SM 3120 26-Aug-22/O

Strontium 0.262 0.912 0.259 0.194mg/L 0.001 SM 3120 26-Aug-22/O

Zinc < 0.005 < 0.005 < 0.005 < 0.005mg/L 0.005 SM 3120 26-Aug-22/O

Page 3 of 6.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Norway Lake WDS

02-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26584 (i)

Greenview Environmental Management

13 Commerce Crt., PO Box 100

Bancroft Ontario K0L1C0 

Report To:

Attention: Mike Grasby

19-Aug-22DATE RECEIVED:

102.22.013P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G097156

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

QA/QC 
(Surveillance)

BR-1 BR-2 BR-9Client I.D.

B22-26584-5 B22-26584-6 B22-26584-7 B22-26584-8Sample I.D.

17-Aug-22 17-Aug-22 17-Aug-22 17-Aug-22Date Collected

Page 4 of 6.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Norway Lake WDS

02-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26584 (i)

Greenview Environmental Management

13 Commerce Crt., PO Box 100

Bancroft Ontario K0L1C0 

Report To:

Attention: Mike Grasby

19-Aug-22DATE RECEIVED:

102.22.013P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G097156

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BR-10 OB-11R OB-12RClient I.D.

B22-26584-9 B22-26584-
10

B22-26584-
11

Sample I.D.

17-Aug-22 17-Aug-22 17-Aug-22Date Collected

Alkalinity(CaCO3) to pH4.5 636 368 269mg/L 5 SM 2320B 23-Aug-22/O

Chloride 720 1160 197mg/L 0.5 SM4110C 22-Aug-22/O

Nitrate (N) < 0.05 0.28 < 0.05mg/L 0.05 SM4110C 22-Aug-22/O

Sulphate 52 65 17mg/L 1 SM4110C 22-Aug-22/O

Phosphorus-Total 0.14 0.04 0.08mg/L 0.01 E3516.2 30-Aug-22/K

Total Kjeldahl Nitrogen 23.1 0.3 0.2mg/L 0.1 E3516.2 30-Aug-22/K

Ammonia (N)-Total 13.7 < 0.01 < 0.01mg/L 0.01 SM4500-
NH3-H

25-Aug-22/K

TDS (Calc. from Cond.) 1835 2474 610mg/L 1 Calc. 24-Aug-22

Dissolved Organic Carbon 4.3 0.6 0.6mg/L 0.2 EPA 415.2 22-Aug-22/O

COD 63 27 8mg/L 5 SM5220C 24-Aug-22/K

Hardness (as CaCO3) 907 767 361mg/L 1 SM 3120 26-Aug-22/O

Aluminum 0.07 0.05 0.03mg/L 0.01 SM 3120 26-Aug-22/O

Barium 1.06 0.590 0.170mg/L 0.001 SM 3120 26-Aug-22/O

Boron 0.508 0.027 0.008mg/L 0.005 SM 3120 26-Aug-22/O

Calcium 269 236 108mg/L 0.02 SM 3120 26-Aug-22/O

Chromium 0.002 < 0.001 < 0.001mg/L 0.001 EPA 200.8 24-Aug-22/O

Cobalt 0.0126 < 0.0005 < 0.0002mg/L 0.0001 EPA 200.8 24-Aug-22/O

Copper < 0.0005 0.0012 0.0007mg/L 0.0001 EPA 200.8 24-Aug-22/O

Iron 26.1 < 0.005 < 0.005mg/L 0.005 SM 3120 26-Aug-22/O

Magnesium 57.0 43.0 22.5mg/L 0.02 SM 3120 26-Aug-22/O

Manganese 6.16 0.002 0.059mg/L 0.001 SM 3120 26-Aug-22/O

Potassium 32.8 6.3 3.8mg/L 0.1 SM 3120 26-Aug-22/O

Silicon 10.6 5.36 4.49mg/L 0.01 SM 3120 26-Aug-22/O

Sodium 315 571 89.6mg/L 0.2 SM 3120 26-Aug-22/O

Strontium 0.828 0.592 0.255mg/L 0.001 SM 3120 26-Aug-22/O

Zinc < 0.005 < 0.005 < 0.005mg/L 0.005 SM 3120 26-Aug-22/O

Page 5 of 6.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Norway Lake WDS

02-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26584 (i)

Greenview Environmental Management

13 Commerce Crt., PO Box 100

Bancroft Ontario K0L1C0 

Report To:

Attention: Mike Grasby

19-Aug-22DATE RECEIVED:

102.22.013P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G097156

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BR-10 OB-11R OB-12RClient I.D.

B22-26584-9 B22-26584-
10

B22-26584-
11

Sample I.D.

17-Aug-22 17-Aug-22 17-Aug-22Date Collected

Page 6 of 6.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Norway Lake WDS

02-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26584 (ii)

Greenview Environmental Management

13 Commerce Crt., PO Box 100

Bancroft Ontario K0L1C0 

Report To:

Attention: Mike Grasby

19-Aug-22DATE RECEIVED:

102.22.013P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G097156

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BR-1Client I.D.

B22-26584-6Sample I.D.

17-Aug-22Date Collected

Acetone < 30µg/L 30 EPA 8260 22-Aug-22/R

Benzene < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Bromobenzene < 0.4µg/L 0.4 EPA 8260 22-Aug-22/R

Bromodichloromethane < 2µg/L 2 EPA 8260 22-Aug-22/R

Bromoform < 5µg/L 5 EPA 8260 22-Aug-22/R

Bromomethane < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Carbon Tetrachloride < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Chloroethane < 3µg/L 3 EPA 8260 22-Aug-22/R

Chloroform < 1µg/L 1 EPA 8260 22-Aug-22/R

Chloromethane < 2µg/L 2 EPA 8260 22-Aug-22/R

Chlorotoluene,2- < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Chlorotoluene,4- < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Dibromo-3-Chloropropane, 
1,2-

< 0.6µg/L 0.6 EPA 8260 22-Aug-22/R

Dibromochloromethane < 2µg/L 2 EPA 8260 22-Aug-22/R

Dibromoethane,1,2- 
(Ethylene Dibromide)

< 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Dibromomethane < 0.1µg/L 0.1 EPA 8260 22-Aug-22/R

Dichlorobenzene,1,2- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichlorobenzene,1,3- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichlorobenzene,1,4- 0.9µg/L 0.5 EPA 8260 22-Aug-22/R

Dichlorodifluoromethane < 2µg/L 2 EPA 8260 22-Aug-22/R

Dichloroethane,1,1- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloroethane,1,2- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloroethylene,1,1- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloroethene, cis-1,2- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloroethene, trans-1,2- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Page 1 of 3.

Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *
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Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:
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JOB/PROJECT NO.:

Final Report

REPORT No. B22-26584 (ii)

Greenview Environmental Management

13 Commerce Crt., PO Box 100

Bancroft Ontario K0L1C0 

Report To:

Attention: Mike Grasby

19-Aug-22DATE RECEIVED:

102.22.013P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G097156

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BR-1Client I.D.

B22-26584-6Sample I.D.

17-Aug-22Date Collected

Dichloromethane 
(Methylene Chloride)

< 5µg/L 5 EPA 8260 22-Aug-22/R

Dichloropropane,1,2- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloropropane,1,3- < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Dichloropropene, cis-1,3- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloropropene, trans-1,3- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Dichloropropene,1,1- < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Ethylbenzene < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Hexachlorobutadiene < 0.6µg/L 0.6 EPA 8260 22-Aug-22/R

Hexane < 5µg/L 5 EPA 8260 22-Aug-22/R

Isopropylbenzene < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Isopropyltoluene,4- < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Methyl Butyl Ketone < 5µg/L 5 EPA 8260 22-Aug-22/R

Methyl Ethyl Ketone < 20µg/L 20 EPA 8260 22-Aug-22/R

Methyl Isobutyl Ketone < 20µg/L 20 EPA 8260 22-Aug-22/R

Methyl-t-butyl Ether < 2µg/L 2 EPA 8260 22-Aug-22/R

Monochlorobenzene  
(Chlorobenzene)

0.6µg/L 0.5 EPA 8260 22-Aug-22/R

Naphthalene < 0.4µg/L 0.4 EPA 8260 22-Aug-22/R

n-Butylbenzene < 0.4µg/L 0.4 EPA 8260 22-Aug-22/R

n-Propylbenzene < 0.1µg/L 0.1 EPA 8260 22-Aug-22/R

sec-Butylbenzene < 0.1µg/L 0.1 EPA 8260 22-Aug-22/R

Styrene < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

tert-Butylbenzene < 0.1µg/L 0.1 EPA 8260 22-Aug-22/R

Tetrachloroethane,1,1,1,2- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Tetrachloroethane,1,1,2,2- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Tetrachloroethylene < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Toluene < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R
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Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *



Norway Lake WDS

02-Sep-22DATE REPORTED:

Caduceon Environmental Laboratories

613-544-2770

285  Dalton Ave 

Kingston Ontario K7K 6Z1

613-544-2001Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-26584 (ii)

Greenview Environmental Management

13 Commerce Crt., PO Box 100

Bancroft Ontario K0L1C0 

Report To:

Attention: Mike Grasby

19-Aug-22DATE RECEIVED:

102.22.013P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G097156

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

BR-1Client I.D.

B22-26584-6Sample I.D.

17-Aug-22Date Collected

Trichlorobenzene,1,2,3- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trichlorobenzene,1,2,4- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trichloroethane,1,1,1- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trichloroethane,1,1,2- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trichloroethylene < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trichlorofluoromethane < 5µg/L 5 EPA 8260 22-Aug-22/R

Trichloropropane,1,2,3- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R

Trimethylbenzene,1,2,4- < 1µg/L 1 EPA 8260 22-Aug-22/R

Trimethylbenzene,1,3,5- < 0.1µg/L 0.1 EPA 8260 22-Aug-22/R

Vinyl Chloride < 0.2µg/L 0.2 EPA 8260 22-Aug-22/R

Xylene, m,p- < 1.0µg/L 1.0 EPA 8260 22-Aug-22/R

Xylene, o- < 0.5µg/L 0.5 EPA 8260 22-Aug-22/R
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Michelle Dubien 

Lab Manager

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie

Test methods may be modified from specified reference method unless indicated by an *
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Norway Lake WDS
Part of Lot 20, Concession 7, geographic Township of 

Bagot, Township of Greater Madawaska

North American Datum (NAD83) are 367326.0 metres (m) East, 5021906.0 m North, in Zone 18T
Township of Greater Madawaska

Township of Greater Madawaska

A411702

X

X

X

Amendment to PC of A (A411702)
dated December 24, 2003

2022
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X



X

X

See Report



X

X

X

See Report

See Report

See Report



X X

X

See Report



Tyler H. Peters, P.Eng.

Greenview Environmental

613-332-0057 solutions@greenview-environmental.ca

x

x

Feb17-23

Recommendation to revise groundwater sampling program from Spring & Summer to Spring & Fall.

See Section 5.0 of 2020 Annual Report.





Un-named seasonally-inundated creek
See report

X

X

See Report. Next sampling event in 2021.

See Report



X

X

See Report



See report

See Report. Next sampling event in 2021.

See Report. Next sampling event in 2023.

X



X

See report

X

See Report. Next sampling event in 2023.

X

X



P.Eng.

Greenview Environmental Management Limited
13 Commerce Court, Bancroft, Ontario, K0L 1C0

613-332-0057

solutions@greenview-environmental.ca

x

x

Feb17-23
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Rev. Nov-21 

Statement of Service Conditions & Limitations 
 
The following conditions and limitations shall form an integral part of any agreement between Greenview and the Client.  In the event 
of duplication or conflict, the most stringent shall supercede the other. 

 
Provision of Services and Payment  
Upon documented acceptance of Greenview’s proposed services 
and conditions in written form by the Client, Greenview may 
commence work on the proposed services directly.   

Greenview’s offers for services in the form of proposals, quotations, 
bids, tenders, or other like an offering to a Client are formulated 
upon available information at the time of the offer submission.  In 
the event of discovery of unknown conditions, or any other unknown 
circumstance that may arise following the presentation of 
Greenview’s offer to the Client, Greenview reserves the right to 
negotiate terms with the Client with respect to changes in scope, 
fees, disbursements, or the like as may be fair and reasonable 
considering the discovery. 

Upon retention of Greenview’s services related to any commission, 
the Client agrees to remit payment for the services rendered for the 
specified period within (30) days of the invoice date as invoiced by 
Greenview on a typical monthly basis, unless otherwise arranged 
between the Client and Greenview.  In the event of non-payment by 
the Client, Greenview reserves the right, without external influence 
or expense, to discontinue services and retain any documentation, 
data, reports, or other project information until such time as payment 
is received by Greenview.  Interest on any overdue accounts may 
be applied accordingly. 

Warranty, Limitations, and Reliance 
Greenview relies on background and historical information from the 
Client to determine the appropriate scope of services to meet the 
Client’s objectives, in accordance with applicable legislation, 
guidelines, industry practices, and accepted methodologies.   

Greenview provides its services under the specific terms and 
conditions of a specific proposal (and where necessary formal 
contract), in accordance with the above requirements and the 
Limitations Act 2002, as amended, only. 

The hypotheses, results, conclusions, and recommendations 
presented in documentation authored by Greenview are founded on 
the information provided by the Client to Greenview in preparation 
for the work.   Facts, conditions, and circumstances discovered by 
Greenview during the performance of the work requested by the 
Client are assumed by Greenview to be part of preparatory 
information provided by the Client as part of the proposal stage of 
the project.  Greenview assumes that, until notified or discovered 
otherwise, that the information provided by, or obtained by 
Greenview from, the Client is factual, accurate, and represents a 
true depiction of the circumstances that exist related to the time of 
the work.   

Greenview relies on its Clients to inform Greenview if there are 
changes to any related information to the work.  Greenview does 
not review, analyze, or attempt to verify the accuracy or 
completeness of the information or materials provided, or 
circumstances encountered, other than in accordance with 
applicable accepted industry practice.  Greenview will not be 
responsible for matters arising from incomplete, incorrect, or 
misleading information or from facts or circumstances that are not 
fully disclosed to, or that are concealed from Greenview during the 
period that proposals, services, work, or documentation preparation 
was performed by Greenview. 

Facts, conditions, information, and circumstances may vary with 
time and locations and Greenview’s services are based on a review 
of such matters as they existed at the time and location indicated in 
its documentation.  No assurance is made by Greenview that the 
facts, conditions, information, circumstances or any underlying 
assumptions made by Greenview in connection with the work 
performed will not change after the work is completed and 
documentation is submitted. If any such changes occur or additional 
information is obtained, Greenview should be advised and 

requested to consider if the changes or additional information affect 
its findings or results. 
When preparing documentation, Greenview considers applicable 
legislation, regulations, governmental guidelines, and policies to the 
extent they are within its knowledge, but Greenview is not  
qualified to advise with respect to legal matters.  The presentation 
of information regarding applicable legislation, regulations, not 
intended to and should not be interpreted as constituting a legal 
opinion concerning the work completed or conditions outlined in a 
report.  All legal matters should be reviewed and considered by an 
appropriately qualified legal practitioner. 

Greenview’s services, work and reports are provided solely for the 
exclusive use of the Client which has retained the services of 
Greenview and to which its reports are addressed.  Greenview is 
not responsible for the use of its services, work or reports by any 
other party, or for the reliance on, or for any decision which is made 
by any party using the services or work performed by or a report 
prepared by Greenview without Greenview’s express written 
consent.  Any party that uses, relies on, or makes a decision based 
on services or work performed by Greenview or a report prepared 
by Greenview without Greenview’s express written consent, does 
so at its own risk.  Except as set out herein, Greenview specifically 
disclaims any liability or responsibility to any third party for any loss, 
damage, expense, fine, penalty or other such thing which may arise 
or result from the use of, reliance on or decision based on any 
information, recommendation or other matter arising from the 
services, work or reports provided by Greenview. 

Site Reviews and Assessments 
A site assessment is created using data and information collected 
during the investigation of a site and based on conditions 
encountered at the time and particular locations at which fieldwork 
is conducted.  The information, sample results and data collected 
represent the conditions only at the specific times at which and at 
those specific locations from which the information, samples and 
data were obtained and the information, sample results and data 
may vary at other locations and times.  To the extent that 
Greenview’s work or report considers any locations or times other 
than those from which information, sample results and data were 
specifically received, the work or report is based on a reasonable 
extrapolation from such information, sample results and data but the 
actual conditions encountered may vary from those based on 
extrapolations. 

Only conditions, and substances, at the site and locations chosen 
for study by the Client are evaluated; no adjacent or other properties 
are evaluated unless specifically requested by the Client.  Any 
physical or other aspects of the site that were not chosen for study 
by the Client, or any other matter not specifically addressed in a 
report prepared by Greenview, are beyond the scope of the work 
performed by Greenview and such matters have not been 
investigated or addressed. 

Confidentiality 
Greenview provides its proposals, reports, assessments, designs, 
and any other work for the sole party identified as the Client or 
potential Client in the case of proposals.   

For proposals specifically, the information contained therein is 
strictly confidential, proprietary information, and shall not be 
reproduced or disclosed to any other party than to that of the 
addressee of the original proposal submission, without prior written 
permission of Greenview.  Any such unauthorised reproduction, in 
whole or in part, is considered a breach of trust or contract, as 
applicable by law. 

Greenview retains all rights to its working/editable files, documents, 
calculations, drawings, and all other such information utilized in the 
preparation of its end deliverables to its Clients.  Working 
documentation is considered to be proprietary, and the sole 
ownership of Greenview and its subconsultants/subtractors.  




