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Executive Summary 

This report has been prepared to document the results of the 2019 environmental monitoring program for the 

Killaloe Waste Disposal Site, located on Lot 7, Concession 8, within the amalgamated Township of Killaloe, 

Hagarty and Richards.  The site is located two kilometres north of the Village of Killaloe on Mask Road.  The 

Killaloe Waste Disposal Site operates in accordance with Environmental Compliance Approval A412306, for the 

disposal and transfer of municipal waste and recycling generated within the municipality.  The site consists of 

1.88 hectares of approved waste disposal area, within 31.7 hectares of total property area. 

In 2019, the direction of groundwater flow within the shallow overburden of the Killaloe site, in the vicinity of the 

waste mound, was predominantly to the northeast towards County Road 58.  The low-lying area east of the site 

is considered to be the downgradient receiver of groundwater.  A component of groundwater flow in the vicinity 

of monitoring wells MW07-3S and MW07-3D was interpreted to flow towards the northwest, in the general 

direction of the low-lying area.   

Generally, groundwater quality downgradient and east of the Killaloe site was interpreted to be impacted from a 

combination of landfill-related sources and naturally-occurring conditions within a low-lying area environment.  

Groundwater downgradient and east of the Killaloe site was interpreted to have the potential to discharge to 

surface during periods of significant rainfall and/or elevated groundwater table.  Impacted groundwater east of 

the site was interpreted to be contained within the approved contaminant attenuation zone, and adequately 

monitored by the existing well network. 

In 2019, Reasonable Use Concept non-conformances were noted at monitoring wells MW06-1S, MW06-1D,  

MW06-2S, and MW06-2D at the eastern and northern contaminant attenuation zone boundary.  However, taking 

into account winter road maintenance activities along the County Road 58 and Mask Road right-of-ways, 

naturally-occurring and off-site sources, and parameter concentrations associated with naturally-occurring 

conditions within the low-lying area east of the site, the Killaloe site was interpreted to be in conformance with 

Guideline B-7.  Therefore, the contaminant attenuation zone lands were deemed sufficient to attenuate impacts 

resultant of landfill-related activities from the site. 

Surface water samples were obtained at surface water locations SW1, SW2, SW6 (background), and SW9 in 

spring 2019, while SW3 and SW5 were observed to have insufficient water for sampling purposes. During the 

fall 2019 sampling event, monitoring locations SW1, SW2, SW3, and SW5 were observed to be dry, while 

samples were obtained from locations SW6 (background) and SW9.  Overall parameter concentrations were 

interpreted to be generally consistent with surface water quality results from background sampling location SW6.  

Influences of groundwater potentially discharging to surface may be occurring; however, concentrations of 

alkalinity, conductivity, and total dissolved solids at the surface water sampling locations at the site suggest that 

surface water quality was dominated by precipitation-related sources.  Based on the review of surface water 

quality results in 2019, the low-lying area south and east of the Killaloe site was not interpreted to be significantly 

impacted from landfill-related factors and results were interpreted to be generally consistent with surface water 

within a stagnant, low-lying environment. 

In 2019, no routine waste disposal activities were conducted at the Killaloe Waste Disposal Site, as the approval 

to dispose of construction, demolition, bulky, and leaf and yard waste at the Red Rock site has been permitted 

by the Ontario Ministry of the Environment, Conservation, and Parks.  All regular municipal waste (i.e. bagged 

garbage) is compacted at the Killaloe Waste Disposal Site by the waste compaction unit at the transfer station 

and waste roll-off containers are transferred from the site to the approved landfill of GFL in Moose Creek, Ontario 

for disposal. 

In 2019 and based on documentation submitted to the municipality by GFL Environmental Inc., a total of  

280.15 tonnes of municipal (residential and IC&I) waste was compacted at the Killaloe site and transferred to the 

GFL Environmental Inc. facility for disposal.  Waste volumes collected from curbside collection within the Village 

of Killaloe, and transferred from the Round Lake Waste Disposal Site, are also included in the above waste 
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tonnage.  Additionally, 7.95 tonnes of municipal (residential and IC&I) waste was transferred from the Round 

Lake and Killaloe Waste Disposal Sites to the Ottawa Valley Waste Recovery Centre for disposal. 

Construction and demolition, bulky, and leaf and yard wastes processed at the Killaloe site in fall 2019 were 

transferred to the Red Rock site for final disposal in late fall 2019.  

Based on a topographic survey of the waste stockpiles on December 10, 2019, approximately 185 cubic metres 

of unprocessed construction, demolition, and bulky waste, 18 cubic metres of leaf and yard waste, and 27 cubic 

metres of unprocessed wood brush were stockpiled at the Killaloe site in 2019.  Based on a topographic survey 

completed at the Red Rock Waste Disposal Site on December 10, 2019, the volume of processed construction, 

demolition, and bulky, and leaf and yard waste transferred from the Killaloe site to the Red Rock site for disposal 

in fall 2019 was approximately 1,658 cubic metres.  

Based on municipal records, 9,658 residential vehicles visited the Killaloe site in 2019, disposing of 12,397 bags 

of regular municipal waste (i.e. bagged garbage).  Additionally, approximately 497 cubic metres of construction, 

demolition, and bulky waste, and 12 cubic metres of shingles were accepted at the site in 2019 from the 

residential sector.  In 2019, 345 bags, 84 half-ton truck loads, and 113 trailer loads of leaf and yard waste was 

accepted at the site from the residential sector. 

Based on municipal records, 518 industrial, commercial, and institutional vehicles visited the Killaloe site in 2019, 

disposing of 3,260 bags of regular municipal waste.  Additionally, approximately 311 cubic metres of construction, 

demolition, and bulky waste, and 19 cubic metres of shingles were accepted at the site in 2019 from the industrial, 

commercial, and institutional sector.  In 2019, 5 trailer loads of leaf and yard waste were accepted at the site 

from the industrial, commercial, and institutional sector. 

Recycling tonnage records provided by Beaumen Waste Management Systems Ltd., Tomlinson Group, 

Cascades Recovery+, and Ottawa Valley Waste Recovery Centre for the municipality indicate that approximately 

143.90 tonnes of Blue Box recyclables were collected from the Killaloe and Round Lake sites in 2019.  Blue Box 

recyclables contributing to this total included approximately 63.34 tonnes of commingled containers 

(tin/aluminum/plastic/glass), 44.87 tonnes of mixed fibres, and 35.69 tonnes of old corrugated cardboard.  Blue 

Box recyclables from curbside collection within the Village of Killaloe and Blue Box recyclables transferred from 

the  Round Lake site were included in the Blue Box recycling tonnages provided by Beaumen Waste 

Management Systems Ltd., Tomlinson Group, Cascades Recovery+, and Ottawa Valley Waste Recovery Centre. 

According to municipal records, approximately 88.79 tonnes of scrap metal and white goods, including  

drained and tagged refrigerant appliances, were collected from the Killaloe Waste Disposal Site by local recycling 

contractors in 2019.  Approximately 16.82 tonnes of household organics were diverted at the Killaloe and Round 

Lake Waste Disposal Sites in 2019, and processed at the Ottawa Valley Waste Recovery Centre.  Based on 

municipal records, 41 passenger or light truck tires were collected at the Killaloe site in 2019 at the Killaloe Waste 

Disposal Site.  The municipality diverted 15.32 tonnes of waste electrical and electronic equipment from the 

Killaloe Waste Disposal Site in 2019.  According to municipal records, 108 Residential automotive batteries were 

diverted at the Killaloe site in 2019.  Based on municipal records, 0.38 tonnes of single-use batteries were 

stockpiled and collected by an approved service provider for the 2019 operational year.  Similarly, 0.443 tonnes 

of automotive plastics (i.e. empty oil and antifreeze containers) were collected at the Killaloe site in 2019 by an 

approved service provider. 

The Progressive Closure Plan for the Killaloe Waste Disposal Site was approved by the Ontario Ministry of the 

Environment, Conservation, and Parks in November 2017.  Progressive closure operations are planned to 

continue in 2019, consistent with the plan’s five (5) year closure schedule and expected completion of closure 

activities by the end of 2022.    
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1.0 Introduction 

1.1 Site Information 

The Killaloe Waste Disposal Site operates as a waste disposal site and recycling transfer station in accordance 

with Environmental Compliance Approval (ECA) A412306, and the most recent amendment dated  

November 15, 2017 (Appendix A).  The Killaloe site is located on Part of Lot 7, Concession 8, within the 

geographic Township of Hagarty, in the amalgamated Township of Killaloe, Hagarty and Richards, in the County 

of Renfrew (Figures 1 and 2).  The Universal Transverse Mercator (UTM) coordinates at the site entrance gate 

relative to the North American Datum (NAD83) are 309794.0 metres (m) East, 5050760.0 m North, in Zone 18T 

(Google Earth, 2013).  The site is located approximately two (2) kilometres (km) north of the Village of Killaloe 

and is bound to the north and east by Mask Road and County Road 58 (Round Lake Road, Figure 2).    

In 2013, the Township completed construction and operation of a new waste compaction and transfer station at 

the site, and now all municipal waste (excluding construction and demolition [C&D], bulky, and leaf and yard 

waste) is collected in the waste compaction unit for transfer and disposal at the GFL Environmental Inc. (GFL) 

waste disposal facility in Moose Creek, Ontario.  As part of the process of commissioning the new waste 

compaction unit, some municipal waste was disposed in the approved waste disposal area (AWDA) at the Killaloe 

site in early 2013 (Figure 3), along with processed C&D and bulky waste.  Following Ontario Ministry of the 

Environment, Conservation, and Parks (MECP) approval for the use of remaining waste disposal capacity at the 

Township’s Red Rock Waste Disposal Site (A412307) for the disposal of C&D, bulky, and leaf and yard waste 

on July 21, 2014, the utilization of the remaining capacity at the Killaloe Waste Disposal Site was planned to be 

set aside for contingency purposes (i.e. due to issues with waste compaction equipment of the transfer station, 

service issues with the Township’s waste transportation service provider, etc.).  Routine disposal within the 

AWDA at the Killaloe Waste Disposal Site effectively ended as of January 2014.   

The Progressive Closure Plan for the Killaloe site was approved by the MECP on November 15, 2017  

(Appendix A, Greenview, 2018).  Per the Progressive Closure Plan, closure activities are to occur over a five (5) 

timespan, with all closure activities to be completed by November 15, 2022. 

1.2 Background 

The Killaloe Waste Disposal Site is approved to service the entire Township, and accepts waste from the 

Township’s Round Lake Waste Disposal Site for disposal and transfer, and curbside collection of waste and Blue 

Box recycling from the Village of Killaloe.  Following the completion of the new transfer station at the Round Lake 

site in the summer of 2012, municipal waste collected at the Round Lake Waste Disposal Site transfer station 

has been transferred to the Killaloe Waste Disposal Site for management; however, Blue Box recyclables and 

household organics collected and stored at the Round Lake site are transferred directly off-site for management.   

On March 22, 2013, the Township received MECP Technical Support Services (TSS) surface water review 

comments related to the 2011 Annual Report for the Killaloe site and they were included in the correspondence 

section of the 2013 Annual Report (Greenview, 2014a).  A response to the MECP TSS to address the surface 

water review comments was provided in a letter to the MECP TSS on August 13, 2013.  A response to the 

Township’s letter was provided by the MECP TSS on January 13, 2014, and the Township responded to the 

MECP in electronic communication dated January 22, 2014 (Greenview, 2014a).   

On May 10, 2013, the Township provided the MECP Environmental Approvals Branch (EAB) with an Addendum 
to the Design and Operations Plan – Municipal Solid Waste Transfer Station (Addendum, Greenview, 2013b), 

which requested approval for additional on-site storage of household organics, and on-site collection of batteries 

(household and automotive) and automotive plastics.  A response to the MECP EAB with respect to additional 

information related to the Addendum was submitted to the MECP on June 21, 2013 (Greenview, 2013c).  An 

Amended ECA for the Killaloe Waste Disposal Site was issued by the MECP on July 19, 2013 (Appendix A), 

which consolidated all previous ECAs for the site and approved the updated site operations including waste 
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transfer to the GFL waste disposal facility in Moose Creek, Ontario.  Construction of the new waste transfer 

station at the Killaloe Waste Disposal Site and commissioning was completed in spring and summer 2013, and 

the grand opening of the new waste transfer station occurred on August 21, 2013.   

In accordance with Condition 8.1 of the Killaloe Waste Disposal Site’s Amended ECA (Appendix A), a revised 

Contingency and Emergency Response Plan was submitted to the MECP for review dated September 10, 2013 

(Greenview, 2013d).  Similarly, a revised Operations and Procedures Manual for the Killaloe Waste Disposal Site 

was submitted to the MECP dated September 10, 2013, in accordance with Conditions 2.3 and 2.4 of the 

Amended ECA (Appendix A, Greenview, 2013e).  On September 11, 2013, the MECP acknowledged receipt of 

the two (2) documents and advised that they would be used as part of the MECP’s compliance requirements for 

the Killaloe Waste Disposal Site. 

On September 27, 2013, the Township submitted a proposed Trigger Mechanism and Contingency Plan (Trigger 

Mechanism) for groundwater and surface water at the Killaloe Waste Disposal Site to the MECP EAB, in 

accordance with Condition 8.2 of the site’s Amended ECA (Appendix A).  On January 28, 2014, a conference 

call was held between the Township, Greenview Environmental Management Limited (Greenview), and the 

MECP regarding the proposed Trigger Mechanism, and on January 30, 2014 the MECP provided the Township 

with an electronic letter summarizing the MECP’s comments relative to the proposed Trigger Mechanism and 

discussion points of the conference call (Greenview, 2015a).   

On March 17, 2014, the Township received MECP TSS surface water review comments (dated February 5, 2014) 

relative to the 2012 Annual Report (Greenview, 2013a).  On November 18, 2014, the Township submitted a 

response letter to the MECP TSS and a Revised Trigger Mechanism and Contingency Plan (Revised Trigger 

Mechanism) for review (Greenview, 2015a).  On November 20, 2014, the Township received MECP TSS surface 

water review comments (dated November 13, 2014, Greenview, 2015a) relative to the 2013 Annual Report 

(Greenview, 2014a).   

On November 25, 2014, the Killaloe Waste Disposal Site was inspected by a representative of the MECP Ottawa 

District Office.  A Solid Non-Hazardous Waste Disposal Site Inspection Report (Inspection Report, dated 

December 11, 2014) related to this event was provided to the Township on December 15, 2014  

(Greenview, 2015a).  Per Section 5.0 (Actions Required) of the Inspection Report, the Township provided a 

response to the MECP prior to the requested December 31, 2014 submission date.  With respect to  

Section 6.0 (Other Inspection Findings), the Township provided a response to the MECP Ottawa District Office 

by electronic mail on January 23, 2015.  The electronic response was approved by the MECP Ottawa District 

Office in electronic communications received on January 26, 2015 (Greenview, 2015a). 

On March 19, 2015, the Township received MECP TSS groundwater review comments dated February 5, 2015 

relative to the 2013 Annual Report (Greenview, 2014a) and the Revised Trigger Mechanism for the Killaloe site 

(Greenview, 2015a).    

As part of the Revised Trigger Mechanism for the Killaloe site (Greenview, 2015a), the Township proactively 

determined that the most effective Contingency Action for the Killaloe site was closure of the waste mound.  In 

April 2015, the Township submitted a Progressive Closure Plan to the MECP for review and approval  

(Greenview, 2015b). 

On July 13, 2015, the Township received MECP TSS surface water review comments to the 2014 Annual Report 

(Greenview, 2015a), the Progressive Closure Plan (Greenview, 2015b), and the proposed Trigger Mechanism 

dated May 28, 2015 (Greenview, 2016).  Responses to the MECP TSS surface water review comments were 

addressed in the 2015 Annual Report (Greenview, 2016).   

On September 1, 2015, the Township received MECP TSS groundwater review comments to the 2014 Annual 

Report (Greenview, 2015a) and the Progressive Closure Plan (Greenview, 2015b) dated July 27, 2015  

(Greenview, 2016).  Responses to the MECP TSS groundwater review comments were addressed in the 2015 

Annual Report (Greenview, 2016).   
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On March 3, 2016, the Township received a letter from the MECP EAB stating that the file related to the 

application to amend the ECA for the Killaloe site regarding the Revised Trigger Mechanism had been closed, 

and the application to amend the ECA related to the Progressive Closure Plan for the site remained open for 

review (Greenview, 2017).  On November 15, 2017, the MECP issued an Amendment to the ECA for the Killaloe 

Waste Disposal Site, which formally approved the Progressive Closure Plan (Appendix A). 

In late December 2017, the stationary waste compaction unit at the Killaloe site experienced an unforeseen 

equipment malfunction.  Due to the lack of availability of parts required for the repairs and availability of a service 

provider to complete the repairs during the holiday season, the stationary waste compaction equipment remained 

inoperable until January 12, 2018.  During the compactor’s downtime, approximately 1,365 bags of garbage were 

disposed within the contingency disposal area at the Killaloe site.  A letter was sent by the Township to the MECP 

Ottawa District Office on January 2, 2018 to notify the District Manager of the equipment malfunction and use of 

the contingency disposal area (Greenview, 2018).  On January 12, 2018, the Township informed the MECP 

Ottawa District Office by electronic communication that the stationary waste compaction unit had been 

recommissioned for use at the Killaloe Waste Disposal Site (Greenview, 2018).   

On February 2, 2018, the Township received an Inspection Report for the Killaloe site dated January 31, 2018, 

which identified specific action items to be addressed by the municipality (Greenview, 2018).  On  

February 21, 2018, the Township submitted an electronic action plan to the MECP Ottawa District Office in order 

to address the pertinent action items of the Inspection Report (Greenview, 2018).  An electronic response from 

the MECP Ottawa District Office was received by the Township on February 23, 2018, which noted that the action 

plan adequately addressed the action items of the Inspection Report (Greenview, 2018). 

On April 9, 2018, a grade stake survey was completed at the Killaloe Waste Disposal Site in order to assist 

Township staff with final closure operations of the AWDA.  The grade stakes were installed at select locations of 

the AWDA to indicate grades above the final contours at closure (FCC) for the installation of barrier soil and 

vegetative cover, in accordance with the approved Progressive Closure Plan (Greenview, 2015b).  

In accordance with Condition 8.1 of the ECA, a revised Contingency and Emergency Response Plan  

(Version 3.0) was prepared by the Township and submitted to the MECP Ottawa District for their file on  

March 06, 2020 (Greenview, 2020a).  In accordance with Condition 8.6 of the ECA, an updated Fire Safety Plan  

(Version 2.0) was prepared by the Township and submitted to the MECP Ottawa District for their file on  

March 6, 2020 (Greenview, 2020b).  In accordance with Conditions 2.3 and 2.4 of the ECA, a revised Operations 

and Procedures Manual (Version 3.0) was prepared by the Township and submitted to the MECP Ottawa District 

for their file on March 6, 2020 (Greenview, 2020c).   

As of the time of preparation of this 2019 Annual Report, no communications were received by the Township 

from the MECP relative to the Killaloe Waste Disposal Site. 

Greenview was retained by the Township to prepare this 2019 Annual Report for the Killaloe Waste Disposal 

Site. 

1.3 Purpose and Scope 

The purpose of this report is to provide an overview of the annual environmental monitoring, environmental 

compliance, and operations at the Killaloe Waste Disposal Site, in accordance with Condition 11.0 of the  

ECA (A412306), including the following: 

• Groundwater quality assessment and Reasonable Use Concept (RUC) compliance assessment  
(Section 4.1). 

• Surface water quality assessment (Section 4.2). 

• Trigger Mechanism discussion (Section 4.3). 

• Landfill gas monitoring review (Section 4.4). 
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• Site operational overview and capacity assessment (Section 4.5). 

• 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 Killaloe Waste Disposal Site.  

Locations of features described in this report are referenced to grid north. 

2.1 Topography and Drainage 

The Killaloe Waste Disposal Site is located on a generally flat, sandy plain which extends north from the Village 

of Killaloe.  The existing waste mound is located approximately 125 m west of a low-lying area (Figures 2 and 3).   

Local groundwater from the waste area has historically been interpreted to have the potential to discharge into 

the low-lying area east of the site (Jp2g and Golder, 2004).  The MECP has also maintained that the potential 

exists for groundwater to discharge into the low-lying area east of the site in historical interpretive reviews 

(Greenview, 2016 and 2015a). 

Fundamental differences between the surficial geology in the vicinity of the Killaloe site and the surficial geology 

in the low-lying area east of the site have been previously identified by the Ontario Geological Survey (OGS) in 

historical publications (OGS, 2010 and 2011), and are discussed in more detail in Section 2.2 of this report.  

These significant differences in surficial geology are interpreted to provide for vastly different groundwater and 

surface water environments, and related quality results.   

Generally, surface water within the low-lying area adjacent to the site has been observed to have no discernible 

flow/low-flow conditions, and no interconnection exists between any surface water locations.  There are no 

distinct surface water channels adjacent to the site, and surface water locations in the vicinity of the site have 

been interpreted to be formed from a combination of precipitation-related standing water in shallow pools in a 

perched water environment and the potential for a component of groundwater discharging to surface during 

periods of extensive precipitation and/or elevated groundwater table.   

Generally, surface water sampling locations in the immediate vicinity of the Killaloe site, including locations SW1, 

SW2, SW3 and SW5 (Figure 4), have not had sufficient water for sampling purposes in recent sampling events 

(Greenview, 2019, 2018, 2017, 2016, 2015a, 2014a, 2013a).  In the MECP TSS groundwater review dated  

July 27, 2015 (Greenview, 2016), the reviewer noted that the suitability of sampling locations SW1, SW2, SW3, 

and SW5 were questionable due to low water conditions (dry stations).  The review documented that the area of 

groundwater discharge, based on their field observations, may be located further east and northeast and closer 

to Round Lake Road and Mask Road (Greenview, 2016, Figures 4, 8, and 9). 

In spring 2017, significant flooding was observed in the low-lying areas south and east of the Killaloe site during 

the May 31, 2017 sampling event (Greenview, 2018).  The flooding at the site was related to the flood disaster 

event that the Township, and much of Renfrew County, experienced in spring 2017.  

Significant flooding within the low-lying area south and east of the Killaloe site has periodically occurred in spring 

months, with the last flooding conditions noted in spring 2017 (Greenview, 2019 and 2018).  In 2019, conditions 

within the low-lying area south and east of the Killaloe site were observed to have returned to conditions generally 

consistent with historical norms. 

2.2 Geological and Hydrogeological Conditions 

The Killaloe Waste Disposal Site is located within the physiographic region known as the Algonquin Highlands, 

an expansive physiographic region which extends from approximately French River to the west, North Bay to the 

north, Renfrew to the east, the United Counties of Leeds and Grenville to the southeast, Apsley to the south, and 

Port Carling to the southwest (Figure 5, Chapman and Putnam, 2007). 

Regional bedrock geology in the vicinity of the Killaloe Waste Disposal Site is broadly described as 

Mesoproterozoic (1.0 billion to 1.6 billion years old) rocks of the Central Gneiss Belt of the Grenville Province, 

including: 
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• Migmatitic rocks and gneisses of undetermined protolith (commonly layered biotite gneisses and 
migmatites, and locally may include quartzofeldspathic gneisses, orthogneisses, and paragneisses).  

• Felsic igneous rocks (including tonaline, granodiorite, monzonite, granite, syenite, and derived 
gneisses). 

Based on historical OGS mapping, bedrock in the vicinity of the Killaloe site is understood to be migmatitic rocks 

and gneisses, while areas to the north and east of the Killaloe site are understood to be felsic igneous rocks 

(Figure 6, OGS, 2011).  

As all monitoring wells installed in the vicinity of the Killaloe Waste Disposal Site are advanced into overburden 

only (Appendix C), bedrock composition at the site has not been confirmed from hand sample. 

Regional overburden geology in the vicinity of the Killaloe Waste Disposal Site is broadly described as 

Pleistocene sediments (approximately 2.5 million to 12 thousand years old) corresponding with the end of the 

last glaciation period in Southern Ontario (Wikipedia, 2014) and recent (Holocene, zero to 12 thousand years 

old) organic deposits (Figure 7, OGS, 2010). 

Overburden materials in the immediate vicinity of the Killaloe site (upland areas) are understood to be Pleistocene 

ice-contact stratified deposits including sand and gravel, with minor silt, clay, and till.  Overburden to the north 

and northwest of the Killaloe site reportedly consist of Pleistocene coarse-textured glaciolacustrine deposits 

including sand, gravel, minor silt and clay material.  Overburden to the northeast, east, and south of the Killaloe 

site in the low-lying area is understood to consist of Holocene organic deposits including peat, muck, and marl of 

a much younger age than the previously described overburden materials (Figure 7, OGS, 2010).   Surficial 

geology east of the site and in the vicinity of Round Lake Road is understood to include Pleistocene silty sand to 

sandy-textured till and Precambrian bedrock and related bedrock drift complex (Figure 7, OGS, 2010).  Previous 

site observations confirmed that bedrock outcrops to surface southeast of monitoring wells MW07-3S and  

MW07-3D at the Killaloe Waste Disposal Site along Round Lake Road (Figures 8 and 9, Greenview, 2015a). 

Based on historical observations during monitoring well installations at the Killaloe site, and related borehole logs 

(Appendix C), overburden material in the vicinity of the Killaloe site has predominantly consisted of sands and 

gravels with minor silt, whereas overburden to the northeast and east of the site in the low-lying area has 

predominantly consisted of organic material (peat) normally overlying sands and gravels; however, during the 

installation of replacement shallow groundwater monitoring well MW07-5R in June 2014, only organic material 

(peat) was encountered to depth at 1.14 m below ground surface (bgs, Appendix C).  These overburden 

observations are interpreted to conform to historical OGS surficial mapping data (Figure 7). 

Groundwater within the shallow overburden in the vicinity of the Killaloe site has historically been interpreted to 

flow within the Pleistocene ice-contact stratified deposits (sand and gravel) to the east and northeast towards the 

poorly drained low-lying area east of the site, consistent with the 2019 spring and fall environmental monitoring 

locations plans (Figures 8 and 9).  As the Holocene organic (i.e. peat, muck) deposits overlie the Pleistocene ice-

contact stratified deposits (sand and gravel) within the eastern low-lying area, it is interpreted that the low-lying 

area east of the waste mound represents a perched groundwater environment with the overlying organics (i.e. 

peat) material acting as an aquitard to the groundwater table in the underlying Pleistocene ice-contact stratified 

deposits (Figure 7).  No groundwater seeps have been observed in the vicinity of the Killaloe Waste Disposal 

Site, particularly to the east of the site in the vicinity of the low-lying area.    

In accordance with the typical values of hydraulic conductivity for soils (Bear, 1972), the range of hydraulic 

conductivity for clean sands and gravels is understood to be generally between 1 and 0.001 centimetres per 

second (cm/sec), while the range for peat is between 0.01 and 0.0001 cm/sec, which is interpreted to support 

the interpretation that the overlying Holocene peat within the low-lying area at the site would act as an aquitard 

to the groundwater table in the underlying Pleistocene sands and gravels.  Further, and owing to this conclusion, 

water observed at surface within the peat-related low-lying area east of the site is interpreted to be related to a 

combination of precipitation-related sources and groundwater discharging to surface.  The water observed at 

surface within the peat-related low-lying area is generally observed following precipitation events, and is generally 
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not observed at surface (dry) during periods of low precipitation.  Concentrations of alkalinity, conductivity, and 

TDS in surface water results from within the low-lying area support the interpretation that the predominant source 

of surface water within the low-lying area is precipitation-related (Table 6). 

2.3 Ecological Conditions 

The low-lying area east of the Killaloe site is located within the Provincially Significant Wetland known as the 

Killaloe Swamp, which is an extensive area of approximately 1,160 ha with a catchment area of approximately 

26,440 ha (Ontario Ministry of Natural Resources and Forestry [MNRF], 2010, Greenview, 2016).  Within this 

large area, the MNRF has indicated that the Killaloe Swamp is characterized by 1% bog, 1% fen, 88% swamp, 

and 10% marsh (Greenview, 2016).  Given the standard definitions of these four (4) main types of wetland areas, 

and considering bogs are areas that accumulate peat within anoxic, acidic conditions, with no stream inflow, in 

upland and/or extensive flat areas, the low-lying area east of the Killaloe Waste Disposal Site is interpreted to 

most closely typify a bog-type environment.  Bogs are wetland areas that receive much of their water from 

precipitation-related sources (United States Geological Survey [USGS], 1999).  This interpretation is consistent 

with previous years’ Annual Reports (Greenview, 2014a, 2015a, 2016, 2017, 2018, 2019) which interpreted that 

the predominant source of surficial water in the low-lying area east of the site was likely precipitation-related, with 

a component of groundwater discharge. 

Per the USGS (USGS, 1999), in wetlands where fine-grained and/or highly decomposed organic sediments  

(i.e. peat) are present near the wetland edge (i.e. in areas analogous to the low-lying area east of the Killaloe 

site), the transfer of water and solutes between groundwater and surface water is likely to be much slower than 

in lakes and streams where groundwater and surface water can interact more easily.  Additionally, in wetland 

areas where there is no stream outflow, retention of chemicals/minerals/elements within the wetland 

environments (i.e. peat) tends to be high (USGS, 1999).   

As noted above, the peat material in this low-lying area is interpreted to be concentrating available metals (most 

specifically iron) owing to a combination of factors including the inherent low pH, low dissolved oxygen 

concentrations typical of low-lying areas, decay processes, and to bacteria that concentrate iron as part of life 

processes within wetland environments.  Given that the generally-accepted rate of accumulation of peat materials 

is approximately 1 millimetre per year (Keddy, 2010), and since only peat material was observed to a depth of 

1.14 m below ground surface during the installation of replacement monitoring well MW07-5R in 2014 within the 

eastern low-lying area (Figures 8 and 9, Appendix C), the peat material east of the Killaloe site is interpreted to 

have had a minimum of a thousand years to slowly accumulate chemicals, minerals, and/or elements within its 

layers.  Based on the understood low hydraulic conductivity of the peat, the likelihood of any chemicals, minerals, 

and/or elements to be mobilized to other areas of the Killaloe Swamp is interpreted to be low. 

From a sensitive receiver perspective relative to the low-lying area east of the Killaloe site, a natural heritage 

study entitled Natural Heritage Impact Study for the Killaloe and Round Lake Landfill Sites was conducted in 

2010 at the Killaloe Waste Disposal Site (Snider, 2010).  The study concluded that the amount of open water in 

the vicinity of Mask Road and Round Lake Road (Figure 2) was very small and was generally confined to ditches 

and/or culverts along both roads.  No open water was found within 120 m of the site.  There was no evidence of 

threatened, endangered, or common species of turtles in the vicinity of the site and the habitat was interpreted 

to be marginal for turtles.  There was no fish habitat present within 120 m of the adjacent areas of the site and 

no rare vegetation communities were identified.  The general conclusions of the study noted the following within 

120 m of the site: 

• No threatened or endangered species. • No significant wildlife habitat. 

• No fish habitat. • No significant Areas of Natural or Scientific Interest (ANSI). 

• No significant woodlands. • No significant winter deer habitat. 

• No significant valleylands.  
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Surface water samples are periodically obtained within the eastern low-lying area as part of annual sampling 

events at the Killaloe site, subject to availability (i.e. if sufficient volumes of surface water exist for sampling 

purposes).  Results for previous surface water sampling events are included in Table 6. 

2.4 Current Service Area, Operations, and Site Facilities 

The Killaloe Waste Disposal Site is located at 1049 Mask Road, near the Village of Killaloe, in the amalgamated 

Township of Killaloe, Hagarty, and Richards (Figures 1 and 2).  The Killaloe site is approved to accept waste and 

recyclables from ratepayers within the boundaries of the municipality. 

A sign is posted at the entrance that provides the ECA number for the site, the waste management bylaw number 

for the Township, hours of operation, accepted waste and recycling, permitted users, and emergency contact 

information.  The site is accessed from the site road extending to the north from Mask Road (Figures 2 and 3).  

Access to the Killaloe site is restricted by a lockable gate and page wire fence around the site.  The site access 

road extending from Mask Road has sufficient width at the entrance and within the site to allow for unimpeded 

winter travel and access for emergency and snow removal equipment.  The site is surrounded by forested lands 

to the north, west and south, and by a densely-vegetated low-lying area to the east and southeast (Figures 2  

and 3), providing adequate screening and restricted access to the site.   

On January 1, 2013, the Township initiated a clear bag policy for all municipal waste, discontinued the acceptance 

of industrial, commercial, and institutional (IC&I) waste in bulk quantities (mandating that all IC&I waste be 

disposed of in clear bags), increased the cost of residential bag tags from $1.00 to $2.00, and initiated an IC&I 

bag tag program with bag tags valued at $1.00 per bag.  The cost of IC&I bag tags was increased by $0.50 per 

year until 2015, at which point the cost was $2.00 per bag.  As part of the upgrades to the waste transfer station 

in 2013, the Township installed updated site signage, which included image and text-based components, for 

easier reference of waste and recycling operations at the site for the Township’s ratepayers. 

The Killaloe Waste Disposal Site consists of an AWDA of 1.88 ha within a total property area of 31.7 ha inclusive 

of a contaminant attenuation zone (CAZ), in accordance with the Amended ECA (A412306, Appendix A).  The 

Amended ECA approved waste cell development on top of the waste mound in Phase 1 and Phase 2 areas of 

the western portion of the AWDA (Figure 3).   

Based on the Amended ECA (Appendix A), the Township is also approved to stockpile, shred, and use received 

C&D and bulky waste as alternative cover (AC) at the site, in an effort to optimize remaining site capacity.  The 

site is approved for operation of a Reuse Centre and a burn area for clean wood and brush. 

The Killaloe Waste Disposal Site is approved for the collection, stockpiling, disposal and/or transfer of the 

following waste and recyclable materials, per the Amended ECA (Appendix A): 

Waste/Recyclable Material Maximum Stockpiling Volume 

Solid, Non-hazardous Municipal Waste (residential and IC&I) 120 m3 

Construction and Demolition (C&D) and Bulky Waste (processed and unprocessed) 1000 m3 

Blue Box Recyclables – Mixed Fibres 70 m3 

Blue Box Recyclables – Commingled Containers 70 m3 

Blue Box Recyclables – Old Corrugated Cardboard (OCC) 80 m3 

Source Separated Organics (SSO) 6.4 m3 

Scrap Metal and White Goods 100 m3 

Waste Tires 100 m3 

Refrigerant Appliances 25 units (1 unit = 1 m3) 

Waste Electrical and Electronic Equipment (WEEE) 40 m3 
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Leaf and Yard Waste 500 m3 

Batteries (Single-use) 90 L 

Automotive Batteries 180 units 

Automotive Plastics 0.8 m3 (800 litres) 

Facilities and operations at the Killaloe site include the AWDA, recycling depot for Blue Box recyclables, source 

separated organics (SSO) depot, site attendant’s offices, stockpiling areas for bulk recyclable materials (scrap 

metal and white goods, refrigerant appliances, waste tires), a leaf and yard waste storage area, C&D and bulky 

waste staging and processing areas, a WEEE storage area, a covered and lockable trailer for automotive and 

single-use batteries, an automotive plastics storage area, a Reuse Centre, and a burn area for clean wood and 

brush (Figure 3).  The Blue Box recycling depot at the site consists of two (2) in-use roll-off containers for 

acceptance of regular Blue Box recyclables including mixed fibres and commingled containers (with two [2] spare 

roll-off containers), and an old corrugated cardboard (OCC) compaction unit and associated roll-off container.  

The municipal waste transfer station is located adjacent to the Blue Box recycling depot, and is equipped with a 

stationary waste compactor and three (3) compaction roll-off containers (one [1] in-use compaction roll-off 

container and two [2] spares).  Additionally, the Township maintains an operations vehicle and equipment parking 

area for municipal vehicles and equipment (i.e. waste compaction truck, trailers, roll-off containers, etc.).   

The Killaloe site receives municipal waste from the Township’s mobile waste transfer station at the Round Lake 

Waste Disposal Site (A412303), and from curbside collection from the Village of Killaloe.  Received waste is 

compacted and transferred to the approved GFL facility in Moose Creek, Ontario for disposal.  The Killaloe site 

receives Blue Box recyclables from curbside collection.  Blue Box recyclables and household organics collected 

and stored at the Round Lake site are transferred directly off-site for management.  Since the MECP’s issuance 

of the Amendment to the ECA for the Township’s Red Rock Waste Disposal Site (A412307) on July 21, 2014, 

the Township has been permitted to transfer C&D, bulky, and leaf and yard waste from the Killaloe site to the 

Red Rock site for final disposal. 

In order to maintain waste disposal operations at the Killaloe site, the Township utilizes heavy equipment 

including a John Deere 700H LT bulldozer and/or a John Deere 544E loader for compaction, grading and slope 

maintenance of the waste mound, and for installation of waste cover materials.  Additionally, the Township 

purchased a used waste compaction truck in 2007 for use at the Killaloe Waste Disposal Site and within the 

Township, and purchased a used roll-off truck in 2013 for the on-site management of roll-off bins. In 2014, the 

Township purchased a new one-ton truck to be used for waste management purposes and related public works 

department operations. 

Additionally, the Township conducts an annual Municipal Hazardous and Special Waste (MHSW) collection event 

in the summer months at the Township’s Municipal Garage, located at 16370 Highway 60.  Each MHSW 

collection event is serviced by an approved MHSW service provider. 
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3.0 2019 Environmental Monitoring Program 

The following sections present a methodology of the environmental monitoring program conducted at the Killaloe 

Waste Disposal Site in 2019. 

3.1 Groundwater Monitoring 

As part of the 2019 environmental monitoring program, groundwater monitoring and sampling activities were 

conducted at the site by Greenview on May 7, 2019 and October 15, 2019 from the established network of 

groundwater monitoring wells (Table 1, Appendix A).  The UTM coordinates of the groundwater monitoring wells 

were confirmed or measured by Greenview personnel during site visits in 2019 using a handheld geographic 

positioning system (GPS) instrument with an anticipated accuracy of within +/- 5 m (Table 2).   During the 2019 

spring and fall sampling events, the elevations were measured at each monitoring well using an electronic water 

level tape prior to sampling (Table 3).  Based on the groundwater elevation, a well purge volume equivalent to 

approximately three (3) borehole volumes was calculated 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. 

Volatile organic compounds (VOC) were sampled as part of the 2019 groundwater monitoring program during 

the fall sampling event in accordance with the revised requirements noted by the MECP TSS in the groundwater 

review dated February 5, 2015 (Greenview, 2016, Tables 1 and 4).  The revised groundwater sampling locations 

include BH00-4R, BH00-4A(D), MW06-1S, MW06-1D, MW06-2S, MW06-2D, MW07-3S, MW07-3D, BH04-1S, 

BH04-1D, MW07-5R, and surface water location SW5.  As SW5 was observed to have insufficient water to 

sampling during the fall sampling event, no VOC sample was collected from SW5 in 2019 (Appendix D). 

During the spring 2019 sampling event, monitoring well MW07-3S was observed to pump dry during sampling, 

and the full purge volume was not obtained (Appendix D).  Similarly, during the fall 2019 sampling event, 

monitoring wells MW07-3S and MW07-3D were observed to pump dry during sampling, and the full purge 

volumes were not obtained (Appendix D) 

Duplicate groundwater samples were collected for Quality Assurance and Quality Control (QA/QC) purposes 

from monitoring wells compared to the Ontario Drinking Water Standards (ODWS) at MW06-2D and BH00-1 in 

spring and fall 2019, respectively.  Duplicate groundwater samples were collected for QA/QC purposes from 

monitoring wells compared to the Provincial Water Quality Objectives (PWQO) at BH04-1D and BH00-5 in spring 

and fall 2019, respectively.   

All samples were submitted to an accredited analytical laboratory to be analyzed for the parameter suite listed in 

Table 1. 

Field measurements of pH, dissolved oxygen (DO), conductivity, and temperature were recorded at each 

respective groundwater well immediately following the collection of the groundwater samples.  Field sampling 

records completed during the 2019 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 2019 groundwater monitoring program are presented in Section 4.1 of this report. 

3.2 Surface Water Monitoring 

Surface water sampling activities were conducted by Greenview on May 7, 2019 and October 15, 2019 from the 

established surface water monitoring network at the site (Table 1, Figure 4).  The UTM coordinates of the surface 
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monitoring locations were confirmed or measured by Greenview personnel during site visits in 2019 using a 

handheld GPS instrument with an anticipated accuracy of within +/- 5 m (Table 2). 

During the 2019 spring sampling event, sample locations SW1, SW2, SW6, and, SW9 were observed to have 

no discernible flow, while SW3 and SW5 were observed to have insufficient water for sampling purposes 

(Appendix D).  During the 2019 fall sampling event, sample collection was not possible from locations SW1, SW2, 

SW3, and SW5 as they were observed to be dry, and locations SW6 and SW9 were observed to have no 

discernible flow (Appendix D).  Where possible, surface water samples were collected by submerging a 

dedicated, non-preserved, sample container into the water body and decanting into preserved sample bottles so 

as not to displace preservative chemicals.   

Duplicate surface water samples were collected for QA/QC purposes from surface water sampling locations SW6 

and SW9 during the 2019 spring and fall sampling events, respectively (Appendix D).  All samples were submitted 

to an accredited analytical laboratory to be analyzed for the parameter suite in Table 1. 

Field measurements of pH, conductivity, DO, and temperature were recorded at each respective surface water 

sampling location immediately following the collection of the surface water samples.  Physical characteristics 

including depth, width, and flow velocity of each respective surface water location was recorded at the time of 

sampling.  Field sampling records completed for the 2019 monitoring program are included in Appendix D.  The 

surface water samples were recorded on a laboratory Chain of Custody Form, and placed in coolers packed with 

contained ice for preservation for transport to the analytical laboratory. 

The results of the 2019 surface water monitoring program are presented in Section 4.2 of this report. 

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 

In accordance with MECP TSS groundwater review comments received in 2015 (Greenview, 2016), the 

Township instituted landfill gas monitoring for all groundwater monitoring wells at the Killaloe site in 2015. 

Results of the landfill gas monitoring are included in the field sampling records in Appendix D of this report.  A 

discussion on the results of the landfill gas monitoring in 2019 is included in Section 4.4 of this report. 

3.5 Operational Monitoring 

Operational monitoring at the Killaloe Waste Disposal Site is conducted regularly to document routine waste 

disposal and recycling activities at the site.   

A topographic survey was conducted at the site on December 10, 2019, to determine the volume of C&D, bulky, 

and leaf and yard waste accepted at the Killaloe site in 2019 following fall 2019 processing operations and 

transportation of the processed waste to the Red Rock Waste Disposal Site.  A survey of the waste mound was 

also conducted in order to determine the remaining quantities of final cover material (barrier soil and vegetative 

cover) required for closure operations. 

With the exception of the contingency waste disposal operations noted in Section 1.2 that occurred in  

December 2017 and January 2018, no municipal (residential and IC&I) waste has been routinely disposed at the 

Killaloe Waste Disposal Site since July 2013.  All municipal waste was compacted at the Killaloe Waste Disposal 
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Site by the waste compaction unit at the transfer station and waste roll-off containers were transferred from the 

site to the approved landfill of GFL in Moose Creek, Ontario for disposal.   

Weekly waste record keeping activities at the Killaloe site are completed as part of regular operations at the site 

to monitor landfilling activities, vehicular traffic, recycling operations, and stockpiling of C&D, bulky, and leaf and 

yard wastes.  In December 2015, updates to the Killaloe site’s waste record keeping documents were completed 

concurrent with a waste operations staff training event held on December 14, 2015 (Greenview, 2016). 

In 2020, the Township completed revised versions of the Contingency and Emergency Response Plan  

(Version 3.0, Greenview, 2020a), Fire Safety Plan (Version 2.0, Greenview, 2020b), and Operations and 

Procedures Manual (Version 3.0, Greenview, 2020c) and submitted them to the MECP Ottawa District Office for 

their file. 

The Township submits annual waste diversion reports in accordance with the Municipal Datacall, inclusive of the 

Killaloe site, to the Resource Productivity and Recovery Authority (RPPA). 

The results of the 2019 operational monitoring at the site are presented in Section 4.5.   
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4.0 Environmental Monitoring Results 

The following sections present a summary of the environmental monitoring results obtained during the Killaloe 

Waste Disposal Site’s 2019 environmental monitoring program. 

4.1 Groundwater Quality Assessment 

The results of the 2019 groundwater monitoring program conducted at the site are presented as follows. 

Per MECP TSS groundwater review comments (Greenview, 2016), total suspended solids analysis was removed 

from the groundwater monitoring program as of 2015 (Tables 4 and 5).  In accordance with MECP TSS 

groundwater review comments (February 5, 2015, Greenview, 2016) which stated “monitoring locations in areas 

of groundwater discharge should be compared only to PWQO”, monitoring wells including BH00-3,  

BH00-5, BH04-1S, BH04-1D, MW07-4R, and MW07-5R were moved from Table 4 (groundwater compared to 

ODWS) to Table 5 (groundwater compared to PWQO).  Groundwater compared to ODWS is discussed in  

Section 4.1.2 and groundwater compared to PWQO is discussed in Section 4.1.3 of this report.  Consistent with 

the recommendations of the Progressive Closure Plan (Greenview, 2015b), groundwater results in the vicinity of 

areas of potential groundwater discharge and surface water results were also compared to the alternative 

standards, including limits associated with Table A and Table B of the MECP Technical Guidance Document 

(TGD, MECP, 2010), and the PWQO (Table 8).  These results are discussed in Section 4.2.3 and identified on 

Table 8. 

 Groundwater Configuration 

Historically, groundwater in the vicinity of the Killaloe site and to the east was interpreted to flow predominantly 

to the northeast, while a component of groundwater in the vicinity of monitoring wells MW07-3S and MW07-3D 

was interpreted to flow predominantly to the northwest (Greenview, 2019). 

Groundwater elevation data obtained during the 2019 environmental monitoring program at the site are provided 

in Table 3.  Average horizontal gradients in the vicinity of the Killaloe site and to the east, and in the vicinity of 

monitoring wells MW07-3S and MW07-3D, were calculated as follows: 

Location 
Horizontal Gradient             

(Spring 2019) 
General Direction 

Horizontal Gradient          
(Fall 2019) 

General Direction 

Vicinity of Killaloe site 
and to the east 

0.005 Northeast 0.003 Northeast 

Vicinity of monitoring 
wells MW07-3S & 

MW07-3D 
0.012 Northwest 0.006 Northwest 

Using groundwater elevations measured in 2019 (Table 3), vertical hydraulic gradients were calculated at the 

following pairs of shallow and deep monitoring wells for the spring and fall groundwater elevation monitoring 

events.  The vertical gradients calculated in 2019 were as follows: 

Monitoring Wells 
Vertical Gradient              

(Spring 2019) 
Vertical Gradient           

(Fall 2019) 

BH00-4A(D) & BH00-4B(S)   0.002   0.004 

BH04-1D & BH04-1S   0.013   0.000 

MW06-1D & MW06-1S   0.018   0.016 

MW06-2D & MW06-2S   0.025   0.025 

MW07-3D & MW07-3S - 0.039 - 0.019 

MW10-7D & MW10-7S - 0.013   0.003 
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 Groundwater Quality Assessment (ODWS) 

The results of the 2019 groundwater monitoring program for monitoring wells compared to ODWS at the Killaloe 

site are presented in Table 4 and the accredited laboratory Certificates of Analysis are attached in Appendix E.  

Analytical data were compared to ODWS (MECP, 2006), median background water quality at the site, and MECP 

Guideline B-7 and the RUC (MECP, 1994a).  Given the proximity of monitoring wells BH00-3, BH00-5, BH04-1S, 

BH04-1D, MW07-4R, and MW07-5R to the low-lying area east of the site (Figures 8 and 9), and based on 

requirements of the MECP TSS (Greenview, 2016), the groundwater quality results from these monitoring wells 

were only compared to the PWQO (MECP 1994b) and Canadian Water Quality Guidelines (CWQG, Canadian 

Council of Resource and Environment Ministers [CCREM], 1987) for select parameters, in accordance with  

Table B of the MECP Technical Guidance Document (TGD, MECP, 2010), and are discussed in Section 4.1.3 of 

this report.   Trend analysis was completed using results from the previous five (5) years and only significant 

trends are discussed in this report.  

Duplicate groundwater samples were collected for QA/QC purposes from monitoring wells compared to ODWS 

at MW06-2D and BH00-1 in spring and fall 2019, and from monitoring wells compared to PWQO at BH04-1D 

and BH00-5 in spring and fall 2019, were similar to the identified samples, indicating that the results of the 2019 

groundwater monitoring program can be interpreted with confidence. 

Consistent with historical results, background groundwater quality was assessed at monitoring wells BH00-1 and 

BH00-2, which are located approximately 25 m north and 25 m west of the AWDA, respectively (Figures 8  

and 9).  BH00-1 was interpreted to be located generally upgradient (spring) and cross-gradient (fall) to the AWDA, 

whereas BH00-2 was interpreted to be upgradient of the AWDA (Figures 8 and 9).  Background groundwater 

quality at the site was calculated in 2019 using the median of a minimum of the previous ten (10) sampling events 

from background monitoring wells BH00-1 and BH00-2, consistent with historical Annual Reports for the Killaloe 

site (Greenview, 2019). Consistent with historical results, some parameter concentrations at background 

monitoring wells BH00-1 and BH00-2 were above median background concentrations at the Killaloe site.  Non-

conformances of ODWS and significant groundwater trends at background groundwater locations BH00-1 and 

BH00-2 were as follows (Table 4): 

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

Spring 2019 Fall 2019 Increasing Decreasing 

BH00-1 
(Background) 

• Alkalinity (low) 

• Iron 

• Manganese 

• pH (low) 

• Alkalinity (low) 

• Iron 

• Manganese 

• No significant 
trends 

• Total Dissolved 
Solids (TDS) 

BH00-2 
(Background) 

• Dissolved Organic 
Carbon (DOC) 

• pH (low) 

• Alkalinity (low) 
• No significant 

trends 
• Iron 

Groundwater results from BH00-1 and BH00-2 were interpreted to be representative of background water quality 

at the site, generally with low values for alkalinity and pH, and high concentrations of dissolved organic carbon 

(DOC), iron and manganese. The noted characteristics are attributed to naturally-occurring conditions in 

groundwater upgradient and in the vicinity of the Killaloe site.   

Groundwater quality downgradient of the waste mound was evaluated using BH00-4R, BH00-4B(S), and  

BH00-4A(D), which historically have been used to characterize leachate quality at the site. In spring and fall 

2019, results from BH00-4R, BH00-4B(S), and BH00-4A(D) exhibited most parameter concentrations above 

median background groundwater quality (Table 4).  Non-conformances of ODWS and significant groundwater 

trends at BH00-4R, BH00-4B(S), and BH00-4A(D), were as follows (Table 4): 
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Monitoring Well 
ODWS Non-Conformance Five (5) Year Trend Analysis 

Spring 2019 Fall 2019 Increasing Decreasing 

BH00-4R 

• Barium 

• Iron 

• Manganese 

• TDS 

• Barium 

• DOC 

• Iron 

• Manganese 

• Boron 
• Iron 

• Manganese 

BH00-4B(S) 

• Alkalinity (high) 

• Barium 

• DOC 

• Iron 

• Manganese 

• TDS 

• Alkalinity (high) 

• Barium 

• DOC 

• Iron 

• Manganese 

• TDS 

• Aluminum 

• Boron 
• Phosphorus 

BH00-4A(D) 

• Alkalinity (low) 

• Iron 

• Manganese 

• Iron 

• Manganese 

• No significant 
trends 

• No significant 
trends 

Consistent with historical results, groundwater from BH00-4A(D) generally exhibited lower parameter 

concentrations than BH00-4B(S) and BH00-4R (Greenview, 2019, Table 4).  High parameter concentrations 

immediately downgradient of the transfer station at the Killaloe site were anticipated in 2019 since BH00-4R, 

BH00-4A(D), and BH00-4B(S) have historically been interpreted to most represent leachate quality at the site 

(Figures 3, 8, and 9, Table 4).  Winter road maintenance (i.e. road salt application) of the transfer station was 

also interpreted to be impacting downgradient groundwater quality at BH00-4R, BH00-4A(D), and BH00-4B(S). 

Consistent with the requirements of the MECP TSS groundwater reviewer (Greenview, 2016), VOC were 

analyzed in fall 2019 at leachate monitors BH00-4R and BH00-4A(D). For BH00-4R and BH00-4A(D), all VOC 

concentrations were documented to be below ODWS limits (Table 4). 

In July 2010, the Township installed a pair of monitoring wells, MW10-7S and MW10-7D, approximately 100 m 

south and upgradient/cross-gradient to the AWDA, in order to establish groundwater quality near the southern 

property boundary (Figures 8 and 9).  In spring and fall 2019, results from MW10-7S and MW10-7D exhibited 

some parameter concentrations above median background water quality (Table 4).  Non-conformances of ODWS 

and significant groundwater trends at monitoring wells MW10-7S and MW10-7D were as follows (Table 4):  

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

Spring 2019 Fall 2019 Increasing Decreasing 

MW10-7S • Alkalinity (low) • Alkalinity (low) 
• No significant 

trends 
• TDS 

MW10-7D • None • None 
• No significant 

trends 
• TDS 

Groundwater quality results at MW10-7S and MW10-7D were not interpreted to be impacted by landfill-related 

activities (Table 4).   

Groundwater quality north of the site is monitored at wells MW06-2S and MW06-2D (Figures 8 and 9).   

MW06-2S and MW06-2D are located approximately 270 m to the north of the AWDA, adjacent to Mask Road 

and along the northern CAZ boundary (Figures 8 and 9).  In 2019, MW06-2S and MW06-2D were interpreted to 

be located upgradient/cross-gradient to the Killaloe site (Figures 8 and 9).  In spring and fall 2019, some 

parameter concentrations from MW06-2S and many parameter concentrations from MW06-2D were above 

median background groundwater quality (Table 4).  Non-conformances of ODWS and significant groundwater 

trends at monitoring wells MW06-2S and MW06-2D were as follows (Table 4):  
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Monitoring Well 
ODWS Non-Conformance Five (5) Year Trend Analysis 

Spring 2019 Fall 2019 Increasing Decreasing 

MW06-2S 
• Iron 

• Manganese 

• Alkalinity (low) 

• Iron 

• Manganese 

• pH (low) 

• No significant 
trends 

• Iron 

• Manganese 

• TDS 

MW06-2D 

• Aluminum 

• DOC 

• Iron 

• Manganese 

• Aluminum 

• DOC 

• Iron 

• Manganese 

• Chemical Oxygen 
Demand (COD) 

• DOC 

• Phosphorus 

• TDS 

• Zinc 

The source of barium in groundwater at MW06-2D is unknown, given that MW06-2D has historically been 

interpreted to be located upgradient/cross-gradient to the AWDA, and similar concentrations of barium were not 

apparent in groundwater quality results at MW06-2S (Table 4).  Based on the interpreted groundwater 

configuration at the site in 2019, and similar to historical results (Greenview, 2019), the parameter concentrations 

in groundwater at monitor MW06-2D may be the result of naturally-occurring upgradient sources and/or off-site 

sources in the vicinity of the wells MW06-2S and MW06-2D (Table 4, Figures 8 and 9).  Groundwater at  

MW06-2S and MW06-2D was also interpreted to be partially-impacted by winter road maintenance, due to their 

location immediately adjacent to Mask Road. 

Consistent with the requirements of the MECP TSS groundwater reviewer (Greenview, 2016), VOC were 

analyzed in fall 2019 at monitors MW06-2S and MW06-2D, and all VOC concentrations were documented to be 

below ODWS limits (Table 4). 

Groundwater quality at the eastern property and CAZ boundary at the site is assessed using monitoring wells 

MW06-1S and MW06-1D, which are located approximately 500 m east of the site and adjacent to County  

Road 58 (Figures 8 and 9). In spring and fall 2019, results from MW06-1S and MW06-1D exhibited most 

parameter concentrations above median background groundwater quality (Table 4).  Non-conformances of 

ODWS and significant groundwater trends at MW06-1S and MW06-1D were as follows (Table 4): 

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

Spring 2019 Fall 2019 Increasing Decreasing 

MW06-1S 

• DOC 

• Iron 

• Manganese 

• pH (low) 

• DOC 

• Iron 

• Manganese 

• pH (low) 

• No significant 
trends 

• Alkalinity 

• Aluminum 

• DOC 

• Iron 

• TDS 

MW06-1D 

• Chloride 

• Manganese 

• pH (high) 

• TDS 

• None 

• Aluminum 

• Chloride 

• COD 

• Phosphorus 

• Sodium 

• No significant 
trends 

Parameter concentrations at MW06-1S and MW06-1D were partially attributed to the conditions within the low-

lying area in the vicinity of both wells, and some parameter concentrations, including chloride, sodium and TDS, 

were interpreted to be related to winter road maintenance along County Road 58 (Figures 8 and 9, Table 4).  

Landfill-related impacts to groundwater quality at MW06-1S and MW06-1D were interpreted to be minor in 

comparison to impacts related to winter road maintenance and naturally-occurring conditions within the adjacent 

low-lying area west of County Road 58.  Generally, all ODWS non-conformances at MW06-1S and MW06-1D 

were historically evident (Table 4).   
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Consistent with the requirements of the MECP TSS groundwater reviewer (Greenview, 2016), VOC were 

analyzed in fall 2019 at monitors MW06-1S and MW06-1D, and all VOC concentrations were documented to be 

below ODWS limits (Table 4). 

Groundwater quality at the southeastern extent of the CAZ is assessed at monitoring wells MW07-3S and  

MW07-3D, approximately 195 m south of MW06-1S and MW06-1D, in the western portion of the County Road 

58 right-of-way (Figures 8 and 9).  When compared with background concentrations at BH00-1 and BH00-2, 

concentrations at MW07-3S and MW07-3D were generally higher than background concentrations for many of 

the parameters in the 2019 environmental monitoring program (Table 4).  Non-conformances of ODWS and 

significant groundwater trends at monitoring wells MW07-3S and MW07-3D were as follows (Table 4): 

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

Spring 2019 Fall 2019 Increasing Decreasing 

MW07-3S 
• Chloride 

• TDS 

• DOC 

• Manganese 

• Alkalinity 

• Aluminum 

• Sodium 

• No significant 
trends 

MW07-3D 
• DOC 

• Manganese 

• DOC 

• Iron 

• Manganese 

• Alkalinity 

• Aluminum 

• Calcium 

• Chloride 

• Conductivity 

• DOC 

• Iron 

• Magnesium 

• Manganese 

• Sodium 

• No significant 
trends 

Consistent with historical results (Greenview, 2019), and as groundwater elevations measured at MW07-3S and 

MW07-3D in 2019 were the highest of any monitoring wells at the site, they were interpreted to be upgradient of 

the landfill’s downgradient receiver, and groundwater flow in the vicinity was interpreted to be in a generally 

northwest direction (Figures 8 and 9).  Therefore, it was interpreted that groundwater quality in the southeast 

corner of the CAZ was not impacted by landfill-related activities, and that the likelihood of landfill-related impacts 

in the future at MW07-3S and MW07-3D is low (Table 4).  Parameter concentrations at MW07-3S and  

MW07-3D were interpreted to be related to winter road maintenance along County Road 58 and to naturally-

occurring conditions in the vicinity of MW07-3S and MW07-3D.   

Consistent with the requirements of the MECP TSS groundwater reviewer (Greenview, 2016), VOC were 

analyzed in fall 2019 at monitors MW07-3S and MW07-3D, and all VOC concentrations were documented to be 

below ODWS limits (Table 4). 

In general, groundwater downgradient of the AWDA at the Killaloe site was interpreted to be impacted by a 

combination of landfill-related sources and naturally-occurring conditions within the low-lying area of the CAZ at 

the site (Figures 8 and 9).  Monitoring wells located at the property boundaries to the north, east, and southeast 

were not interpreted to be significantly impacted by the landfill at the Killaloe site (Table 4).  Consistent with 

previous MECP interpretations, the Township acknowledges that groundwater downgradient of the Killaloe site 

has the potential to discharge to surface during periods of significant precipitation and/or when the groundwater 

table is elevated.  The Township has previously agreed with the MECP TSS groundwater reviewer that the area 

of potential groundwater discharge may be further east than the existing groundwater monitoring network in the 

vicinity of the Killaloe site, and likely occurs closer to Round Lake Road (Greenview, 2019, Figures 8 and 9). 
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 Groundwater Quality Assessment (PWQO) 

Given the proximity of monitoring wells BH00-3, BH00-5, BH04-1S, BH04-1D, MW07-4R, and MW07-5R to the 

low-lying area east of the site (Figures 8 and 9), and based on requirements of the MECP TSS  

(Greenview, 2016), the groundwater quality results from these monitoring wells were only compared to the 

PWQO (MECP 1994b) and Canadian Water Quality Guidelines (CWQG, Canadian Council of Resource and 

Environment Ministers [CCREM], 1987) for select parameters, in accordance with Table B of the MECP TGD 

(MECP, 2010).  Trend analysis was completed using results from the previous five (5) years and only significant 

trends are discussed in this report. 

For comparison purposes, groundwater results from background monitoring wells BH00-1 and BH00-2 were 

compared to the PWQO and Table B of the TGD.  Non-conformances of PWQO and significant groundwater 

trends at background groundwater locations BH00-1 and BH00-2 were as follows (Table 5): 

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

Spring 2019 Fall 2019 Increasing Decreasing 

BH00-1 (background) 

• Chromium 

• Iron 

• pH (low) 

• Phosphorus 

• Chromium 

• Iron 

• Phosphorus 

• No significant 
trends 

• TDS 

BH00-2 (background) 

• Chromium 

• pH (low) 

• Phosphorus 

• Phosphorus 
• No significant 

trends 
• Iron 

No non-conformances of Table B of the TGD were noted in groundwater results from background monitoring 

wells BH00-1 and BH00-2 in 2019 (Table 5).  Based on the 2019 results, high concentrations of chromium, iron, 

and phosphorus, and low pH values, were interpreted to be occurring in the background of the site, and were 

interpreted to be resultant of naturally-occurring conditions and/or off-site sources. 

Monitoring well MW07-4R is located approximately 135 m northeast of the northeast corner of the AWDA  

(Figure 2).  In accordance with recommendations of the 2013 Annual Report (Greenview, 2014a), and since 

impacts with respect to drive point monitoring well construction materials were apparent in groundwater quality 

results at MW07-4, it was replaced with new shallow groundwater monitoring well MW07-4R on June 25, 2014 

(Appendix C).  MW07-4R was installed using a hand auger and completed with 2-inch PVC well materials, 

adjacent to drive-point monitoring well MW07-4, and the PVC well screens were appropriately backfilled with well 

sand (Figure 9, Appendix C).  During the installation of MW07-4R in June 2014, organic material (peat) was 

encountered to a depth of 0.90 m bgs, underlain by fine to medium grained sand (Appendix C).  These 

overburden observations were interpreted to conform to historical OGS surficial mapping data (Figure 7).  In 

spring and fall 2019, results from MW07-4R exhibited some parameter concentrations above median background 

groundwater quality (Table 4).  Non-conformances of PWQO and significant groundwater trends at MW07-4R 

were as follows (Table 4): 

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

Spring 2019 Fall 2019 Increasing Decreasing 

MW07-4R 
• Iron 

• Phosphorus 

• Chromium 

• Phosphorus 

• No significant 
trends 

• Boron 

In 2019, there were no non-conformances of the parameter limits of Table B of the TGD at shallow groundwater 

well MW07-4R (Table 5).  Groundwater quality at MW07-4R was generally similar to background groundwater 

quality at the site, and had generally lower parameter concentrations in comparison to MW07-5R (Table 5), likely 

due to its location upgradient/cross-gradient to the primary direction of groundwater flow at the site (Figures 8 
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and 9).  The concentrations of iron (spring), and phosphorus (spring and fall), and chromium (fall) noted at  

MW07-4R in 2019 were generally consistent with current and historical concentrations noted at background 

groundwater monitoring wells BH00-1 and BH00-2 (Table 4), and therefore were attributed to either naturally-

occurring or off-site sources upgradient of the Killaloe site (Figures 8 and 9).  No non-conformances of Table B 

of the TGD were noted in groundwater results from monitoring well MW07-4R in 2019 (Table 5).  MW07-4R was 

not interpreted to be significantly impacted by landfill-related activities in 2019 (Table 4).   

Monitoring well BH00-5 is located approximately 70 m east of BH00-4, BH00-4B(S), and BH00-4A(D).  In spring 

and fall 2019, results from BH00-5 exhibited most parameter concentrations above median background 

groundwater quality (Table 4).  Non-conformances of PWQO and significant groundwater trends at BH00-5 were 

as follows (Table 4): 

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

Spring 2019 Fall 2019 Increasing Decreasing 

BH00-5 

• Boron 

• Chromium 

• Cobalt 

• Iron 

• Phosphorus 

• Aluminum 

• Boron 

• Chromium 

• Cobalt 

• Iron 

• Phosphorus 

• Aluminum 

• Barium 

• Boron 

• Chloride 

• Chromium 

• COD 

• Potassium 

• Sodium 

• TDS 

• Alkalinity 

• Manganese 

In 2019, non-conformances of the parameter limits of Table B of the TGD at shallow groundwater well BH00-5 

were noted for the concentration of chloride in spring and fall 2019 (Table 5).  Based on historical and current 

groundwater quality results, groundwater at BH00-5 was interpreted to be impacted from landfill-related sources, 

winter road maintenance activities, and to naturally-occurring conditions expected near a low-lying environment 

(Figures 8 and 9). 

Monitoring wells BH04-1S and BH04-1D are located approximately 130 m east and downgradient of the AWDA 

(Figures 8 and 9).  In spring and fall 2019, results from BH04-1S and BH04-1D exhibited most parameter 

concentrations above median background groundwater quality (Table 4).  Non-conformances of PWQO and 

significant groundwater trends at BH04-1S and BH04-1D and were as follows (Table 4): 

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

Spring 2019 Fall 2019 Increasing Decreasing 

BH04-1S 

• Boron 

• Chromium 

• Cobalt 

• Iron 

• Phosphorus 

• Boron 

• Chromium 

• Cobalt 

• Iron 

• Phosphorus 

• Aluminum 

• Boron 

• DOC 

• Alkalinity 

• TDS 

BH04-1D 

• Boron 

• Chromium 

• Cobalt 

• Iron 

• Phosphorus 

• Boron 

• Chromium 

• Cobalt 

• Iron 

• Phosphorus 

• Aluminum 

• Ammonia (total) 

• Chloride 

• DOC 

• Alkalinity 

• Boron 

• TDS 

Despite PWQO non-conformances for boron (Table 5), the concentrations did not exceed the limits of Table B of 

the TGD for both BH04-1S and BH04-1D.  Based on a review of 2019 data, there were no non-conformances of 

the parameter limits of Table B of the TGD from groundwater wells BH04-1S and BH04-1D (Table 5).  Per details 
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noted in Sections 2.2 and 2.3 of this report, the PWQO non-conformances noted above were interpreted to be 

consistent with landfill-related impacts and to expected parameter concentrations in organic peat material in a 

low-lying environment, per historical OGS surficial mapping data (Figure 7).  The low-lying area was interpreted 

to be concentrating available metals (most specifically iron) owing to a combination of factors including the 

inherent low pH, low dissolved oxygen concentrations typical of low-lying environments (i.e. peat bogs), decay 

processes, and to bacteria that concentrate iron as part of life processes within wetland environments.   

Consistent with the requirements of the MECP TSS groundwater reviewer (Greenview, 2016), VOC were 

analyzed in fall 2019 at BH04-1S and BH04-1D (Table 4).  All VOC concentrations were documented to be below 

PWQO limits. 

Groundwater quality south and southeast of the AWDA has historically been assessed using monitoring well 

BH00-3 (Figures 8 and 9).  In spring and fall 2019, results from BH00-3 exhibited most parameter concentrations 

above median background water quality (Table 4).  Non-conformances of PWQO and significant groundwater 

trends at monitoring well BH00-3 were as follows (Table 4): 

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

Spring 2019 Fall 2019 Increasing Decreasing 

BH00-3 

• Aluminum 

• Boron 

• Cobalt 

• Iron 

• Phosphorus 

• Aluminum 

• Boron 

• Chromium 

• Cobalt 

• Iron 

• Phosphorus 

• Alkalinity 

• Aluminum 

• Barium 

• Boron 

• Calcium 

• Chloride 

• Cobalt 

• Conductivity 

• DOC 

• Iron 

• Magnesium 

• Manganese 

• Sodium 

• Strontium 

• Sulphate 

• TDS 

• Total Kjeldahl 
Nitrogen (TKN) 

• Phosphorus 

BH00-3 was interpreted to be impacted from landfill-related activities in 2019; however, naturally-occurring 

conditions in the background, winter road maintenance activities, off-site sources, and the low-lying area adjacent 

to the monitoring well were interpreted to also be contributing to the high parameter concentrations noted in 2019 

(Figures 8 and 9).  BH00-3 is located generally downgradient of the stockpiling areas in the transfer station for 

unprocessed and processed C&D and bulky waste (Figure 3). 

Shallow groundwater monitoring well MW07-5R is located approximately 140 m southeast of the AWDA within 

the low-lying area east of the site (Figures 8 and 9).  In accordance with recommendations of the 2013 Annual 

Report (Greenview, 2014a), and since impacts with respect to drive point monitoring well construction materials 

were apparent in historical groundwater quality results at MW07-5, it was replaced with new shallow groundwater 

monitoring well MW07-5R on June 25, 2014 (Appendix C).  MW07-5R was installed using a hand auger and 

completed with 2-inch PVC well materials, adjacent to drive-point monitoring well MW07-5, and the PVC well 

screens were appropriately backfilled with well sand (Figure 9, Appendix C).  During the installation of shallow 

groundwater monitoring well MW07-5R in June 2014, only organic material (peat) was encountered to depth at 

1.14 m bgs (Appendix C).  These overburden observations were interpreted to conform to historical OGS surficial 
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mapping data (Figure 7). In spring and fall 2019, results from MW07-5R exhibited most parameter concentrations 

above median background water quality (Table 4).  Non-conformances of PWQO and significant groundwater 

trends at monitoring well MW07-5R were as follows (Table 4): 

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

Spring 2019 Fall 2019 Increasing Decreasing 

MW07-5R 

• Boron 

• Chromium 

• Iron 

• Phosphorus 

• Boron 

• Chromium 

• Iron 

• Phosphorus 

• Alkalinity 

• Aluminum 

• Barium 

• Boron 

• Calcium 

• Chloride 

• COD 

• Conductivity 

• DOC 

• Iron 

• Magnesium 

• Manganese 

• Phosphorus 

• Sodium 

• TDS 

• TKN 

• Cobalt 

Based on a review of 2019 data, there were no non-conformances of the parameter limits of Table B of the TGD 

in results from groundwater well MW07-5R in spring or fall 2019 (Table 5).  Per details noted in Sections 2.2 and 

2.3 of this report, the PWQO non-conformances noted above were interpreted to be consistent with landfill-

related impacts, winter road maintenance activities, and to expected parameter concentrations in organic peat 

material in a low-lying environment, per historical OGS surficial mapping data (Figure 7).  The concentrations of 

boron in groundwater results at MW07-5R were not in conformance with the PWQO limit; however, the 

concentrations of boron did not exceed the limit for boron per Table B of the TGD for either the spring or fall 2019 

sampling events (Table 5).  The high chromium and phosphorus concentrations in 2019 were consistent with 

historically documented chromium and phosphorus concentrations at background monitoring wells BH00-1 and 

BH00-2 (Tables 4 and 5).  The low-lying area was interpreted to be concentrating available metals (most 

specifically iron) owing to a combination of factors including the inherent low pH, low dissolved oxygen 

concentrations typical of low-lying environments (i.e. peat bogs), decay processes, and to bacteria that 

concentrate iron as part of life processes within wetland environments.   

Consistent with the requirements of the MECP TSS groundwater reviewer (Greenview, 2016), VOC were 

analyzed in fall 2019 at MW07-5R (Table 4). With the exception of the concentration of toluene in fall 2019 results 

at MW07-5R, all VOC concentrations were documented to be below PWQO limits.  No other non-conformances 

of the PWQO limits for VOCs have been documented in results at MW07-5R since VOC analysis commenced at 

the sampling location in fall 2015 (Table 4), and therefore the non-conformance for the concentration of toluene 

may be anomalous.  Sampling and analysis should continue in future fall sampling events to confirm the 

significance of the fall 2019 results at MW07-5R. 

Given the interpreted impacts downgradient of the Killaloe site at monitoring wells located near the low-lying 

wetland area, and the potential for groundwater to discharge to surface further to the east, the primary 

contingency measure proposed by the Township was progressive closure of the Killaloe site.  The Progressive 

Closure Plan (Greenview, 2015b) provided to the MECP for review and approval in April 2015 was approved by 

the MECP in November 2017 (Appendix A).   Progressive closure operations of the AWDA of the Killaloe Waste 
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Disposal Site are to continue in 2020, with all closure activities required to be completed at the site by  

November 2022. 

 Residential Groundwater Quality Assessment 

Residential groundwater sampling is conducted at locations R1, R2, and R3 during both the spring and fall 

sampling events at the Killaloe site (Figures 8 and 9).  Based on groundwater flow directions in 2019, the 

residential sampling locations R1, R2, and R3 were interpreted to be located upgradient of the Killaloe site, 

consistent with historical results (Greenview, 2019).  Residential sampling locations R1 and R2 are inhabited 

residences, and are understood to have drilled drinking water wells.  Residential sampling location R3 is 

understood to be an uninhabited building, and based on site observations appears to be a historic homestead.  

The well at location R3 is a dug well with concrete casing, and is understood to be advanced into overburden 

only to a depth of approximately 3 m.  The following satellite image indicates the locations of each of the 

residential sampling locations relative to the Killaloe site: 

Photo 1: Satellite Image of Residential Sampling Locations Relative to Killaloe Waste Disposal Site 

Image Source: Renfrew County GIS, 2016 

Residential sampling location R1 is located at 1044 Mask Road, approximately 210 m northwest and upgradient 

of the northern corner of the AWDA at the Killaloe site (Figures 3, 8, and 9).  During the 2015 groundwater 

monitoring program at the Killaloe site, Greenview requested that the homeowner of sampling location R1 provide 

the Township with a copy of their Ontario Water Resources Act Water Well Record (Water Well Record) for the 

well located on the property (Greenview, 2016).  The homeowner advised Greenview that a copy of their Water 

Well Record was not available. Using the MECP’s online Well Record mapping tool, none of the reported Water 

Well Records in the vicinity of residential sampling location R1 were interpreted to correlate to the location based 

on the available information recorded on the Water Well Records (i.e. location of well sketches).  Additionally, 

the Township reviewed their records and no copy of a Water Well Record for the 1044 Mask Road property was 

available.  At this time, the Township advises the MECP that they have expended all available resources to 

R2 

R1 R3 

Killaloe Waste 
Disposal Site 
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determine information on the well construction for residential sampling location R1 and none is available.  The 

following are photographs of the residence located at residential sampling location R1 (including a photograph 

of R1 as seen from sampling location R2): 

Photos 2 & 3: Residential Sampling Location R1 (1044 Mask Road) 

 

Residential sampling location R2 is located at 1046B Mask Road, approximately 475 m northwest and upgradient 

of the northern corner of the AWDA at the Killaloe site (Figures 3, 8, and 9).  During the 2015 groundwater 

monitoring program at the Killaloe site, Greenview requested that the homeowner of sampling location R2 provide 

the Township with a copy of their Ontario Water Resources Act Water Well Record (Water Well Record) for the 

well located on the property (Greenview, 2016).  The homeowner advised Greenview that a copy of their Water 

Well Record was not available.  Using the MECP’s online Well Record mapping tool, one (1) Water Well Record 

was interpreted to potentially be the record for residential sampling location R2 (Water Well Record 5508960) 

and is included in Appendix B.  Water Well 5508960 was reported to be installed at a location that appears to 

coincide with 1046B Mask Road on May 21, 1988 to a maximum depth of 166 feet (50.6 m).  According to the 

Log of Overburden and Bedrock Materials in Water Well Record 5508960, the well was advanced through 

overburden from surface to 11 feet (3.4 m) below ground surface (bgs), underlain by granite.  By contrast, and 

based on information available from the Ontario Geological Survey (OGS, Figure 6), bedrock in the vicinity of 

residential sampling location R2 is likely magmatic rocks and gneisses of undetermined protolith.  Water Well 

5508960 was installed as a water supply well for domestic purposes using rotary (air) drilling techniques 

(Appendix B). The following is a photograph of the residence located at residential sampling location R2: 

Photo 4: Residential Sampling Location R2 (1046B Mask Road) 

 

R1 
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Residential sampling location R3 is located at 1006 Mask Road, approximately 270 m northeast and upgradient 

of the northern corner of the AWDA at the Killaloe site (Figures 3, 8, and 9).  Given that the homestead at 

residential sampling location R3 is uninhabited, and is understood to have been uninhabited since before 2008 

based on site observations by Greenview, the homeowner was not reachable to provide a copy of a Water Well 

Record for the dug well to the Township.  Using the MECP’s online Well Record mapping tool, none of the 

reported Water Well Records in the vicinity of residential sampling location R3 were interpreted to correlate to 

the location based on the available information recorded on the Water Well Records (i.e. location of well 

sketches).  Additionally, the Township reviewed their records and no copy of a Water Well Record for the 1006 

Mask Road property was available.  Given that the well at residential sampling location R3 is a dug well with 

concrete casing installed to an approximate depth of 3 m, and with consideration that none of the Water Well 

Records on the MECP’s online Well Record mapping tool were interpreted to correlate with the location of R3, it 

is likely that no Water Well Record exists for the residential sampling location at 1006 Mask Road.  At this time, 

the Township advises the MECP that they have expended all available resources to determine information on 

the well construction for residential sampling location R3 and none is available.  The following is a photograph of 

the residence located at residential sampling location R3 and the dug well: 

Photos 5 & 6: Residential Sampling Location R3 and Dug Well 

 

Residential sampling locations R1, R2, and R3 were included as part of the 2019 groundwater monitoring 

program at the site (Table 1, Figures 8 and 9).  Samples were collected from locations R2 and R3 during both 

the spring and fall 2019 sampling events, while R1 was only sampled in spring 2019 as the resident was not at 

home at the time of the fall 2019 sampling event (Table 4, Appendix D).  Non-conformances of ODWS at 

residential sampling locations R1, R2, and R3 were as follows (Table 4): 

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

Spring 2019 Fall 2019 Increasing Decreasing 

R1 • None 

• No sample – 
resident not at 
home at time of 
sampling event 

• No significant 
trends 

• DOC 

• TDS 

R2 • Iron • Iron • Aluminum 
• No significant 

trends 

R3 • DOC • DOC 
• No significant 

trends 

• Conductivity 

• Manganese 

• TDS 

Groundwater quality results from residential locations R1 and R2 are understood to be sampling groundwater 

within the bedrock aquifer, and consistent with anticipated unimpacted groundwater quality results within gneissic 
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bedrock (Table 4, Figure 6).  The high iron concentrations noted in results from residential location R2 were 

interpreted to be naturally-occurring, given the location of R2 upgradient of the Killaloe site.  As R3 was observed 

to be a dug well advanced within the local overburden, and based on OGS mapping is anticipated to be advanced 

within ice-contact stratified deposits (i.e. sand and gravel, minor silt, clay and till) and located adjacent to the 

organic deposits within the low-lying area east of the Killaloe site (Figure 7), the groundwater quality results were 

interpreted to be consistent with unimpacted overburden groundwater (Table 4).   

Since R1, R2 and R3 were interpreted to be located upgradient and at a considerable distance from the waste 

mound (Figures 8 and 9), it was interpreted that there were no landfill-related impacts in 2019, and that the 

documented parameter concentrations at residential locations R1, R2, and R3 were resultant of naturally-

occurring conditions and/or site-specific conditions on the residential properties. 

 Reasonable Use Concept Assessment 

In an effort to assess potential landfill-related impacts migrating beyond the CAZ boundary, the RUC was used 

as an assessment tool to monitor downgradient impacts from the waste disposal site.  Downgradient impacts are 

typically assessed using the RUC at monitoring wells located at, or in close proximity to, the downgradient CAZ 

boundary.  The downgradient monitoring wells located near the CAZ 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 BH00-1 and BH00-2, to characterize natural groundwater quality at the site.  Results from 

MW06-1S and MW06-1D were used for assessing site compliance with the RUC and Guideline B-7 at the eastern 

CAZ boundary along Round Lake Road (County Road 58), while results from MW06-2S and MW06-2D were 

used for assessing site compliance with the RUC and Guideline B-7 at the northern CAZ boundary along Mask 

Road (Figures 8 and 9).  MW07-3S and MW07-3D, located near the southeastern CAZ boundary, were not 

included in the assessment of Guideline B-7, as historical and current groundwater elevation measurements 

(Table 3, Greenview, 2019, 2018, 2017, 2016, 2015a, 2014a) indicate that they are located upgradient of the 

AWDA at the Killaloe site, and therefore not interpreted to be susceptible to landfill-related impacts (Figures 8 

and 9). 

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 Killaloe Waste Disposal Site.  The 

trigger concentrations used to assess RUC compliance for the groundwater regime at the site are based on the 

RUC value for each of the respective parameters. 

The RUC values for individual parameters are generated each year based on analytical results obtained from 

the groundwater monitoring program.  If RUC non-conformances are noted, then action should 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 MECP District Office 

should be held to develop an appropriate contingency plan, as necessary and appropriate for the particular site.  
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As the Killaloe site has previously been interpreted by the MECP to have triggered the Trigger Mechanism, 

contingency actions were required by the Township.  The primary contingency action proposed by the Township 

was site closure, and a Progressive Closure Plan was submitted to the MECP for review in April 2015  

(Greenview, 2015b).  As a pre-emptive measure in advance of anticipated MECP approval of the Progressive 

Closure Plan, the Township emplaced approximately 1,000 m3 of final cover materials on the waste mound of 

the Killaloe site in 2015 (Greenview, 2016).  Progressive closure operations are planned to continue at the Killaloe 

site in 2020, given the MECP’s approval of the Progressive Closure Plan in November 2017 (Appendix A). 

Monitoring wells MW06-1S and MW06-1D are located approximately 500 m east and downgradient from the site, 

adjacent to County Road 58, and are used to assess the RUC at the eastern CAZ boundary (Figures 8 and 9).  

Non-conformances of RUC in spring and fall 2019 from groundwater results at downgradient monitoring wells 

MW06-1S and MW06-1D are included in the table below.  RUC non-conformances noted in groundwater quality 

results from background monitoring wells BH00-1 and BH00-2 were included for comparison purposes: 

Monitoring Well 
RUC Non-Conformance 

Spring 2019 Fall 2019 

BH00-1 (background) 

• Iron 

• Manganese 

• pH (low) 

• Iron 

• Manganese 

BH00-2 (background) 
• DOC 

• pH (low) 
• None 

MW06-1S 

• Aluminum 

• DOC 

• Manganese 

• pH (low) 

• Aluminum 

• DOC 

• Manganese 

• pH (low) 

MW06-1D 

• Aluminum 

• Chloride 

• Manganese 

• pH (high) 

• TDS 

• TDS 

Based on the proximity of MW06-1S and MW06-1D to the low-lying area to the east of the site, the concentrations 

of DOC in groundwater at monitoring well MW06-1S were likely resultant of natural low-lying conditions  

(Figures 8 and 9, Table 4).  Given that high concentrations of aluminum and manganese, and similarly low pH 

values, have historically been documented in background groundwater quality results at the Killaloe site  

(Table 4), downgradient RUC non-conformances for aluminum, manganese, and low pH at MW06-1S and 

MW06-1D were not interpreted to represent impacts resultant of landfill-related activities at the Killaloe site  

(Table 4).  As MW06-1S and MW06-1D are located immediately adjacent to County Road 58 (Round Lake Road, 

Figures 8 and 9), the RUC non-conformances noted for chloride and TDS were interpreted to be resultant of 

winter road maintenance activities (Table 4).  The high pH value in spring 2019 in results at MW06-1D was 

interpreted to be anomalous, as similarly high pH values have not been evident at either monitoring well  

MW06-1S or MW06-1D.  At these locations, excluding the impacts related to the adjacent low-lying area and 

winter road maintenance activities, it was interpreted that parameter concentrations would meet the RUC at 

MW06-1S and MW06-1D, and the Killaloe site would be in conformance with MECP Guideline B-7 in 2019 at the 

downgradient eastern CAZ boundary.   

Monitoring wells MW06-2S and MW06-2D are located adjacent to Mask Road and approximately 270 m northeast 

of the AWDA, and are used to assess the RUC at the northern CAZ boundary (Figures 8 and 9).  Consistent with 

historical results (Greenview, 2019, 2018, 2017, 2016, 2015a, 2014), MW06-2S and MW06-2D were interpreted 

to be located generally upgradient/cross-gradient to the AWDA at the Killaloe site (Figures 8 and 9). Non-
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conformances of RUC in spring and fall 2019 from groundwater results at MW06-2S and MW06-2D are included 

in the table below.  RUC non-conformances noted in groundwater quality results from background monitoring 

wells BH00-1 and BH00-2 were included for comparison purposes:  

Monitoring Well 
RUC Non-Conformance 

Spring 2019 Fall 2019 

BH00-1 (background) 

• Iron 

• Manganese 

• pH (low) 

• Iron 

• Manganese 

BH00-2 (background) 
• DOC 

• pH (low) 
• None 

MW06-2S 
• Iron 

• Manganese 

• Alkalinity (low) 

• Iron 

• Manganese 

• pH (low) 

MW06-2D 

• Aluminum 

• Barium 

• DOC 

• Iron 

• Manganese 

• Aluminum 

• Barium 

• DOC 

• Iron 

• Manganese 

Based on the proximity of MW06-2S and MW06-2D to the low-lying area to the east of the site, the concentrations 

of DOC in groundwater at MW06-2D were interpreted to be resultant of natural low-lying conditions (Figures 8 

and 9, Table 4).  High DOC concentrations have also been documented in background ground water quality 

results at BH00-1 and BH00-2 (Table 4 and 5). Given that similar concentrations of aluminum, iron, and 

manganese, and similarly low pH values and alkalinity concentrations, were historically documented in 

background groundwater quality results at the Killaloe site, upgradient/cross-gradient RUC non-conformances 

for aluminum, iron, manganese, and low pH values and alkalinity concentrations at MW06-2S and MW06-2D 

were not interpreted to represent landfill-related impacts at the Killaloe site (Table 4).  The source of the 

historically high barium concentrations in groundwater results at MW06-2D is unknown; however, given that 

MW06-2D has historically been interpreted to be located upgradient/cross-gradient to the waste mound, with a 

historical component of groundwater flow in the vicinity of the wells originating from off-site to the northwest 

(Greenview, 2012b, 2013a, 2014a, 2015a, 2016, 2017, 2018, 2019, Figures 8 and 9), the barium concentrations 

were interpreted to be the result of naturally-occurring upgradient and/or off-site influences.  As a result, and 

taking into account barium in groundwater entering the CAZ from an unknown source, the Killaloe site was 

interpreted to be in compliance with the RUC in 2019 and in conformance with MECP Guideline B-7 at the 

northern CAZ boundary.   

In summary, and based on a detailed review of current and historical groundwater quality results at CAZ 

monitoring wells MW06-1S, MW06-1D, MW06-2S, and MW06-2D (Table 4), the Killaloe site was interpreted to 

meet the intent of MECP Guideline B-7 and RUC in 2019.   

4.2 Surface Water Quality Assessment 

As part of the spring and fall 2019 surface water sampling events, physical characteristics of sampling locations 

SW1, SW2, SW3, SW5, SW6 (background), and SW9 were recorded (Appendix D, Table 1).  Sampling location 

SW8 is no longer sampled as it was interpreted to be redundant to background surface water quality location 

SW6 (Tables 1 and 6).  During the spring 2019 sampling event, sampling locations SW3 and SW5 were observed 

to have insufficient water to sample, and no discernible flow conditions were observed at locations SW1, SW2, 

SW6, and SW9 (Appendix D).  During the fall 2019 sampling event, samples could not be collected from locations 
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SW1, SW2, SW3, and SW5 as they were observed to be dry, while no discernible flow conditions were observed 

at locations SW6 and SW9 (Appendix D).   

For the spring 2019 sampling event, depth (m), width (m), velocity (metres per second, m/s), and discharge (cubic 

metres per second, m3/s) were measured and calculated with results as follows: 

Spring 2019 

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

SW1 0.10 1.10 No discernible flow 

SW2 0.10 2.50 No discernible flow 

SW3 Insufficient water to sample 

SW5 Insufficient water to sample 

SW6 (background) 0.45 Too wide to measure No discernible flow 

SW9 0.20 2.20 No discernible flow 

For the fall 2019 sampling event, depth (m), width (m), velocity (m/s), and discharge (m3/s) were measured and 

calculated with results as follows: 

Fall 2019 

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

SW1 Dry 

SW2 Dry 

SW3 Dry 

SW5 Dry 

SW6 (background) 0.20 5.00 No discernible flow 

SW9 0.15 2.00 No discernible flow 

Surface water field sampling records are provided in Appendix D.   

 Surface Water Quality Assessment - PWQO 

Background surface water quality for comparison purposes at the Killaloe Waste Disposal Site is calculated 

annually in each Annual Report using the 75th percentile historical value of individual background parameter 

concentrations from a minimum of ten (10) previous sampling events from background surface water location 

SW6 (Figure 4, Tables 6 and 7).  Background surface water location SW6 is located approximately 1.8 kilometres 

(km) south of the Killaloe Waste Disposal Site along Wildlife Road. 

Surface water quality results for the Killaloe site were compared to PWQO (MECP, 1994b) and the results of the 

2019 surface water monitoring program are presented in Table 6.  Additionally, surface water quality results were 

compared with the CWQG (CCREM, 1987) for select parameters, in accordance with Table B of the MECP TGD 

(MECP, 2010).  Accredited laboratory Certificates of Analysis for the surface water quality results are provided 

in Appendix E.  Trend analysis was completed using results from the previous five (5) years and only significant 

trends are discussed in this report. 

Blind duplicate samples were collected at SW6 and SW9 for the spring and fall 2019 sampling events, 

respectively, and results were similar to the identified sample indicating that the results of the 2019 surface water 

monitoring program can be interpreted with confidence (Appendix D and E). 

Surface water location SW6 was included in the environmental monitoring program in 2008 to further establish 

surface water quality south of the site, and is located approximately 1,800 m (1.8 km) south of the Killaloe site, 

adjacent to Wildlife Road (Figure 4).  SW6 was established as representative of background surface water quality 
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at the site based on MECP TSS surface water review comments in a September 7, 2010 surface water 

memorandum, and as noted in the response letter to the MECP and revised groundwater and surface  

water Trigger Mechanism and Contingency Plan submitted for MECP approval on November 18, 2014  

(Greenview, 2014b).  Due to the considerable distance of SW6 from the Killaloe site (1,800 m), surface water 

quality at SW6 was interpreted to represent natural surface water quality within the expansive low-lying area 

south of the site (Table 6).  Consistent with historical reports (Greenview, 2019, 2018, 2017, 2016, 2015a, 2014a, 

2013a), SW6 was observed to be a flooded area adjacent to Wildlife Road, with many small trees and shrubs 

and a large amount of decaying organic matter.  Surface water samples were obtained from SW6 during the 

spring and fall 2019 sampling events (Appendix D).  During the spring 2019 sampling event, the area around 

SW6 was observed to be flooded, whereas during the fall 2019 sampling event, surface water levels in the vicinity 

of SW6 were observed to be very low.  In 2019, few parameter concentrations at background surface water 

sampling location SW6 were above 75th percentile background surface water quality at the site in spring 2019, 

while some were above 75th percentile background surface water quality at the site in fall 2019 (Table 6).  Non-

conformances of PWQO, and significant trends, at background surface water sampling location SW6 were as 

follows (Table 6): 

Sampling Location 
PWQO Non-Conformance Five (5) Year Trend Analysis 

Spring 2019 Fall 2019 Increasing Decreasing 

SW6 (background) • Iron 

• Aluminum 

• Chromium 

• DO (low) 

• Iron 

• Phosphorus 

• Iron 

• Manganese 

• Phosphorus 

• No significant 
trends 

In 2019, no non-conformances of Table B of the TGD were identified in spring or fall 2019 results at background 

sampling location SW6.  SW6 was interpreted to continue to be representative of background surface water 

quality at the Killaloe site in 2019.  Based on historical and current results at background sampling location SW6, 

naturally high concentrations of aluminum, chromium, copper, iron, manganese, phenols, phosphorus, and zinc, 

along with naturally low pH and DO values, were interpreted to be characteristic of the low-lying wetland area at 

the Killaloe site (Table 6).   

Historically, SW1 was observed to be a small, shallow pool of water with abundant decaying organic matter 

(Figure 4, Greenview, 2019, 2018, 2017, 2016, 2015a, 2014a).  Surface water location SW1 is not connected by 

a defined surface water channel with any of the surface water locations at the Killaloe site.  Since SW1 was 

generally observed to be dry during many historical environmental monitoring events, and based on historical 

surface water quality and typically very low concentrations of such parameters as alkalinity, conductivity, and 

TDS, the likelihood of upgradient groundwater discharging to surface water in the vicinity of SW1 was interpreted 

to be low (Table 6). In spring 2019, few parameter concentrations at surface water sampling location SW1 were 

above 75th percentile background surface water quality at the site (Table 6).   Non-conformances of PWQO, and 

significant trends, at surface water sampling location SW1 were as follows (Table 6):  

Sampling Location 
PWQO Non-Conformance Five (5) Year Trend Analysis 

Spring 2019 Fall 2019 Increasing Decreasing 

SW1 

• Aluminum 

• Chromium 

• Iron 

• pH (low) 

• No sample (Dry) 
• No significant 

trends 
• No significant 

trends 

In 2019, no non-conformances of Table B of the TGD were identified in spring 2019 results.  The PWQO non-

conformances for concentrations of aluminum, chromium, iron, and a low pH value, were interpreted to be 

consistent with current and historical values documented at background surface water sampling station SW6, 
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and were attributed to naturally-occurring conditions (Table 6).  Consistent with historical results, the predominant 

source of surface water at location SW1 was interpreted to be snow-melt related waters (and rainfall) in spring 

2019; however, the possibility exists that groundwater could discharge to surface in the vicinity of SW1 during 

periods of extensive precipitation and/or elevated groundwater table.  The organic peat material overburden, on 

which SW1 is understood to be located (Figure 7), is interpreted to be an aquitard overlying the sandy overburden 

and related groundwater table below (see Sections 2.2 and 2.3).  Based on the review of surface water quality 

results in 2019, surface water sampling location SW1 was not interpreted to be significantly impacted from the 

Killaloe site and results were interpreted to be consistent with surface water within a stagnant, low-lying 

environment. 

Surface water sampling location SW2 is located approximately 100 m northeast of SW1, and 100 m southeast 

of the waste mound, in the low-lying area east of the site (Figure 4).  Historically, SW2 was observed to be a 

small, shallow pool of water with abundant decaying organic matter (Greenview, 2019, 2018, 2017, 2016, 2015a, 

2014a).  SW2 is not connected by a defined surface water channel with any of the surface water locations at the 

Killaloe site.  Since SW2 was generally observed to be dry during many historical environmental monitoring 

events, and based on historical surface water quality and typically very low concentrations of such parameters 

as alkalinity, conductivity, and TDS, the likelihood of upgradient groundwater discharging to surface water in the 

vicinity of SW2 was interpreted to be low (Table 6).  In 2019, few parameter concentrations at surface water 

sampling location SW2 were above 75th percentile background surface water quality at the site (Table 6).  Non-

conformances of PWQO, and significant trends, at surface water sampling location SW2 were as follows  

(Table 6): 

Sampling Location 
PWQO Non-Conformance Five (5) Year Trend Analysis 

Spring 2019 Fall 2019 Increasing Decreasing 

SW2 

• Aluminum 

• Chromium 

• DO (low) 

• Iron 

• pH (low) 

• No sample (Dry) 
• Insufficient recent 

data for trend 
analysis 

• Insufficient recent 
data for trend 
analysis 

In 2019, no non-conformances of Table B of the TGD were identified in spring 2019 results.  The PWQO non-

conformances for concentrations of aluminum, chromium, DO (low), iron, and low pH values, were interpreted to 

be consistent with current and historical values documented at background surface water sampling station SW6, 

and were interpreted to naturally-occurring conditions (Table 6).  Consistent with historical results, the 

predominant source of surface water at location SW2 was interpreted to be snow-melt related waters (and rainfall) 

in spring 2019; however, the possibility exists that groundwater could discharge to surface in the vicinity of SW2 

during periods of extensive precipitation and/or elevated groundwater table.  The organic peat material 

overburden, on which SW2 is understood to be located (Figure 7), is interpreted to be an aquitard overlying the 

sandy overburden and related groundwater table below (see Sections 2.2 and 2.3).  Based on the review of 

surface water quality results in 2019, surface water sampling location SW2 was not interpreted to be significantly 

impacted from the Killaloe site and results were interpreted to be consistent with surface water within a stagnant, 

low-lying environment. 

Surface water location SW3 is located approximately 105 m northeast of the waste disposal site, in the vicinity 

of MW07-4R (Figures 4, 8 and 9).  Historically, SW3 was observed to be a small, shallow pool of water with 

abundant decaying organic matter (Greenview, 2019, 2018, 2017, 2016, 2015a, 2014a).  SW3 is not connected 

by a defined surface water channel with any of the surface water locations at the Killaloe site.  Since SW3 was 

generally observed to be dry during many historical environmental monitoring events, and based on historical 

surface water quality and typically very low concentrations of such parameters as alkalinity, conductivity, and 

TDS, the likelihood of upgradient groundwater discharging to surface water in the vicinity of SW3 was interpreted 

to be low (Table 6).  SW3 was not sampled in spring 2019 as it was observed to have insufficient water for 
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sampling purposes, and was not sampled in fall 2019 as it was observed to be dry (Appendix D).  Historically, 

and previous to spring 2017 (Greenview, 2018), SW3 had not been sampled since May 2009 due to low water 

conditions, and is not considered to be an effective location to monitor surface water quality at the site.  Non-

conformances of PWQO, and significant trends, at surface water sampling location SW3 were as follows  

(Table 6): 

Sampling Location 
PWQO Non-Conformance Five (5) Year Trend Analysis 

Spring 2019 Fall 2019 Increasing Decreasing 

SW3 
• Insufficient Water to 

Sample 
• No sample (Dry) 

• Insufficient recent 
data for trend 
analysis 

• Insufficient recent 
data for trend 
analysis 

Historically, the predominant source of surface water in the vicinity of location SW3 was interpreted to be rainfall 

and snow-melt related waters; however, the possibility exists that groundwater could discharge to surface in the 

vicinity of SW3 during periods of extensive precipitation and/or elevated groundwater table.  The organic peat 

material overburden, on which SW3 is understood to be located (Figure 7), is interpreted to be an aquitard 

overlying the sandy overburden and related groundwater table below (see Sections 2.2 and 2.3). Based on 

historical surface water quality results, surface water sampling location SW3 has not been interpreted to be 

significantly impacted from the Killaloe site and results have generally been interpreted to be consistent with 

surface water within a stagnant, low-lying environment. 

Surface water location SW5 is located approximately 125 m east of the site, and approximately 20 m south of 

BH04-1S and BH04-1D (Figures 4, 8 and 9).  Historically, SW5 was observed to be a small, shallow pool of water 

with abundant decaying organic matter (Greenview, 2019, 2018, 2017, 2016, 2015a, 2014a).  SW5 is not 

connected by a defined surface water channel with any of the surface water locations at the Killaloe site.  SW5 

has only been sampled seven (7) times since May 2008 due to low water conditions, and is not considered to be 

an effective location to monitor surface water quality at the site.  SW5 was not sampled in spring 2019 as it was 

observed to have insufficient water for sampling purposes, and was not sampled in fall 2019 as it was observed 

to be dry (Appendix D).  Non-conformances of PWQO, and significant trends, at surface water sampling location 

SW5 were as follows (Table 6): 

Sampling Location 
PWQO Non-Conformance Five (5) Year Trend Analysis 

Spring 2019 Fall 2019 Increasing Decreasing 

SW5 
• Insufficient Water to 

Sample 
• No sample (Dry) 

• Insufficient recent 
data for trend 
analysis 

• Insufficient recent 
data for trend 
analysis 

Based on historical surface water quality results at SW5, it is interpreted that SW5 may be influenced by 

groundwater discharge to surface, and impacts related to landfill-related factors have been historically apparent 

(Table 6); however, historically documented parameter concentrations were interpreted to be significantly lower 

than at nearby groundwater monitors BH04-1S, BH04-1D, and MW07-5R (Table 5), indicating that surface water 

quality in the vicinity of SW5 may be dominated by precipitation-related sources.   

Surface water location SW9 is located 615 m northeast of the waste mound at the Killaloe site, adjacent to the 

southwest corner of County Road 58 and Mask Road and along the northeastern border of the CAZ  

(Figures 4, 8, and 9).  SW9 is not connected by a defined surface water channel with any of the surface water 

locations at the Killaloe site (Table 6).  Surface water samples were obtained from SW9 during the spring and 

fall 2019 sampling events (Appendix D).  Evidence of beaver activity and dams have historically been 

documented in the vicinity of SW9; however, specific beaver activity was not observed in 2019 (Appendix D).  In 

2019, few parameter concentrations at surface water sampling location SW9 were above 75th percentile 

background surface water quality at the site in spring or fall 2019 (Table 6).  Non-conformances of PWQO, and 

significant trends, at surface water sampling location SW9 were as follows (Table 6): 
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Sampling Location 
PWQO Non-Conformance Five (5) Year Trend Analysis 

Spring 2019 Fall 2019 Increasing Decreasing 

SW9 

• Aluminum 

• Chromium 

• Iron 

• pH (low) 

• Aluminum 

• Chromium 

• Iron 

• Phosphorus 

• Zinc 

• No significant 
trends 

• TDS 

In 2019, no non-conformances of Table B of the TGD were identified in spring or fall 2019 results. The PWQO 

non-conformances for concentrations of aluminum, chromium, iron, phosphorus, and zinc were interpreted to be 

consistent with historical values documented at background surface water sampling station SW6, and were 

interpreted to naturally-occurring conditions (Table 6).  Influences of groundwater potentially discharging to 

surface in the vicinity of SW9 may be occurring; however, concentrations of alkalinity, conductivity, and TDS 

suggest that surface water quality in the vicinity of SW9 is dominated by precipitation-related sources.  Based on 

the review of surface water quality results in 2019, surface water sampling location SW9 was not interpreted to 

be significantly impacted from the Killaloe site and results were interpreted to be consistent with surface water 

within a generally stagnant, low-lying environment. 

Further to the inclusion of sampling location SW9 in the surface water monitoring program at the Killaloe site, in 

MECP TSS surface water review comments dated September 7, 2010, it was noted that there was no need to 

monitor sampling location SW9 (Greenview, 2011a); however, the Township continues to monitor location SW9 

from a due diligence perspective as representative of surface water quality of the low-lying area in the vicinity of 

the site, recognizing that some parameter concentrations may be influenced by winter road maintenance 

activities.   

Of significance is the fact that none of the surface water locations in the vicinity of the Killaloe site are connected 

via defined surface water channels; rather, they all exist within small pools of water within low-lying areas east 

(SW3, SW5, SW9) and south (SW1, SW2, SW6) of the site.  Surface water locations SW1, SW2, SW3, and SW5 

have been generally observed to be dry and/or not have sufficient surface water for sampling purposes during 

previous sampling events at the site.  Sampling at SW6 (background) and SW9 has generally been possible for 

both spring and fall sampling events; however, these locations are generally under no discernible flow or low-

flow conditions. 

 Surface Water Quality Assessment – 75th Percentile Historical Background 

Consistent with historical reports, a review of surface water quality results compared to the 75th percentile 

historical background surface water was conducted as part of the 2019 Annual Report for the Killaloe site  

(Table 7).  The background surface water location at the Killaloe site is SW6, and all parameters of the surface 

water program on Table 1 were used for the assessment. 

As discussed in Section 4.2.1, none of the surface water locations in the vicinity of the Killaloe site are connected 

via defined surface water channels; rather, they all exist as small pools of water within low-lying areas east (SW3, 

SW5, SW9) and south (SW1, SW2, SW6) of the site.  Additionally, and as noted previously, surface water 

locations SW1, SW2, SW3, and SW5 have generally been observed to be dry or not have sufficient water for 

sampling purposes during previous environmental monitoring programs at the site (Table 6).   

Results from all surface water sampling locations included in the environmental monitoring program were 

included in the comparison to the 75th percentile historical background surface water quality at the Killaloe site 

as follows: 
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Surface Water Location 

No. of Parameter 

Concentrations Above the 

75th Percentile Background 

Surface Water Quality 

(Spring 2019) 

No. of Parameter 

Concentrations Above the 

75th Percentile Background 

Surface Water Quality  

(Fall 2019) 

Three (3) Consecutive 75th 

Percentile Background 

Surface Water Quality 

Concentration  

Non-conformances 

SW6 (Background) 4 of 32 22 of 32 Chloride, DO (low), Sodium 

SW1 7 of 32 No Sample n/a 

SW2 8 of 32 No Sample n/a 

SW3 No Sample No Sample n/a 

SW5 No Sample No Sample n/a 

SW9 4 of 32 12 of 32 DO (low), Sodium 

Given the historical observations that sampling locations SW1, SW2, SW3, and SW5 have had generally 

insufficient water to sample or dry conditions (Greenview, 2019), none of these sampling locations have had 

three consecutive sampling events (Table 7).  Based on a review of the parameter concentrations in results from 

the background sampling location SW6 and locations SW1, SW2, SW3, SW5, and SW9, surface water quality 

results within the low-lying area in the vicinity of the Killaloe site were not interpreted to represent significant 

landfill-related impacts.  Parameters that have exceeded the 75th percentile background for three (3) consecutive 

events were interpreted to be generally consistent with background surface water quality in poorly drained, low-

lying environments and to winter road maintenance activities (Table 7).    

 Alternative Standards Review (Groundwater and Surface Water) 

In accordance with the approved Progressive Closure Plan (Greenview, 2015b, Appendix A), surface water and 

groundwater results from monitoring wells in the vicinity of the low-lying area east of the Killaloe site are to be 

compared to alternative standard limits, in accordance with respective limits of the PWQO, and Table A and B of 

the TGD (MECP, 2010).  Results compared to these alternative standard limits are included in Table 8 of this 

report. 

For the 2019 environmental monitoring program, the following groundwater and surface water results were in 

non-conformance with the alterative standard limits (Table 8): 

Sampling Location 
Alternative Standard Limits Non-Conformance 

Spring 2019 Fall 2019 

BH00-1 (Background) 
• Iron 

• Phosphorus 

• Iron 

• Phosphorus 

BH00-2 (Background) • Phosphorus • Phosphorus 

BH00-3 

• Aluminum 

• Cobalt 

• Iron 

• Phosphorus 

• Aluminum 

• Cobalt 

• Iron 

• Phosphorus 

BH00-5 

• Barium 

• Cobalt 

• Iron 

• Phosphorus 

• Aluminum 

• Barium 

• Cobalt 

• DO (low) 

• Iron 

• Phosphorus 
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BH04-1S 

• Cobalt 

• Iron 

• Phosphorus 

• Cobalt 

• Iron 

• Phosphorus 

• Sulphate 

BH04-1D 

• Cobalt 

• Iron 

• Phosphorus 

• Cobalt 

• DO (low) 

• Iron 

• Phosphorus 

MW07-4R • Phosphorus • Phosphorus 

MW07-5R 
• Iron 

• Phosphorus 

• DO (low) 

• Iron 

• Phosphorus 

SW1 • Aluminum • No sample (Dry) 

SW2 
• Aluminum 

• DO (low) 
• No sample (Dry) 

SW3 
• No sample (Insufficient water to 

sample) 
• No sample (Dry) 

SW5 
• No sample (Insufficient water to 

sample) 
• No sample (Dry) 

SW6 (Background) • None 

• Aluminum 

• DO (low) 

• Iron 

• Phosphorus 

SW9 • Aluminum 

• Aluminum 

• Iron 

• Phosphorus 

In 2019, groundwater and surface water background sampling locations identified non-conformances for 

concentrations of aluminum, DO (low), iron, and phosphorus which suggest elevated concentrations for these 

parameters in the vicinity of the site are related to naturally-occurring or off-site sources (Table 8).  High 

concentrations of these parameters have been historically evident at the Killaloe site (Table 8), and are not likely 

representative of significant landfill-related impacts at the site.  Low pH values have also historically been 

documented in background groundwater and surface water at the site, and the noted non-conformances of the 

alternative standards in 2019 at select locations were not interpreted to be representative of landfill-related 

activities (Table 8).  The high barium concentrations noted at BH00-5 are likely landfill-related, as BH00-5 is 

located downgradient of the leachate monitoring wells of the Killaloe site (BH00-4A(D), BH00-4B(S), and  

BH00-4R); however, similarly high barium concentrations are not documented at other groundwater and surface 

water sampling locations in the vicinity of the low-lying area east of the site (Figures 8 and 9).  High cobalt 

concentrations have periodically been documented in results from background monitoring wells BH00-1 and 

BH00-2, and therefore the high cobalt concentrations in monitoring wells BH00-3, BH00-5, BH04-1S, and  

BH04-1D were interpreted to a combination of naturally-occurring or offsite sources as well as to landfill-related 

activities.  The high sulphate concentration in fall 2019 results at monitoring well BH04-1S was deemed to be 

anomalous, as similarly high concentrations have not recently been documented at any of the monitoring wells 

or surface water stations included in the Table 8 data set.  

In summary, results in 2019 were generally consistent with 2018 results with respect to the Alternative Standard 

Limits identified on Table 8 (Greenview, 2019). 
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4.3 Review of Trigger Mechanism and Contingency Plan 

In accordance with Condition 8.3 of the Amended ECA for the Killaloe site, a proposed Groundwater and Surface 

Water Trigger Mechanism and Contingency Plan (Trigger Mechanism) was prepared by the Township and 

submitted to the MECP EAB for review on September 27, 2013 (Greenview, 2014).   

On January 28, 2014, a conference call occurred between the Township, Greenview, and the MECP regarding 

the proposed Trigger Mechanism, and on January 30, 2014 the MECP provided the Township with an electronic 

letter summarizing their comments relative to the proposed Trigger Mechanism and discussion points of the 

conference call (Greenview, 2015a).  Based on the comments related to the conference call on January 28, 2014 

and to MECP TSS surface water review comments (dated February 5, 2014) received by the Township from the 

MECP on March 17, 2014 (Greenview, 2014), the Township provided a response to the MECP in a letter dated 

November 18, 2014 (Greenview, 2015a).  As part of the November 18, 2014 submission, and in accordance with 

the MECP’s request for a simplified Trigger Mechanism, the Township provided a Revised Trigger Mechanism 

for groundwater and surface water at the Killaloe site (Greenview, 2015a).  The Township notes that the Revised 

Trigger Mechanism was not approved by the MECP TSS groundwater and surface water reviewers in 

communications received in 2015 (Greenview, 2016), and the MECP TSS groundwater and surface water 

reviewers provided an alternative approach for a Trigger Mechanism for the site.  On March 3, 2016, the 

Township received a letter from the MECP EAB stating that the file related to the application to amend the ECA 

for the Killaloe site regarding the Revised Trigger Mechanism had been closed, and the application to amend the 

ECA related to the Progressive Closure Plan for the site remained open for review (Greenview, 2017).   

As part of the 2015 Annual Report (Greenview, 2016), the Township provided significant detail, interpretation, 

and supporting information regarding topography and drainage (Section 2.1), geological and hydrogeological 

conditions (Section 2.2), and ecological conditions (Section 2.3) with a specific focus on the poorly-drained low-

lying area east of the site.  These details have also been included in this Annual Report.  There are significant 

environmental differences between the upland area in the vicinity of the Killaloe Waste Disposal Site AWDA and 

the lowland areas east of the site, and therefore groundwater and surface water should be reviewed in 

consideration of these differences (Figures 4, 6, and 7).  The upland area in the vicinity of the Killaloe Waste 

Disposal Site AWDA is dominated by sandy material, while in the low-lying area east of the site is dominated by 

a thick layer of organic peat material, typical of a bog-type environment (Figure 7).  As noted in Section 2.2 of 

this report, no groundwater seeps have been observed in the vicinity of the Killaloe Waste Disposal Site, including 

to the east of the site in the vicinity of the low-lying area.  The overlying peat is interpreted to be performing as 

an aquitard east of the site.     

As noted in Section 2.2, the peat material in the low-lying area is interpreted to be accumulating available metals 

(most specifically iron) due to a combination of factors including the inherent low pH, low dissolved oxygen typical 

of low-lying areas, decay processes, and bacteria that concentrate iron as part of life processes within wetland 

environments.   

While some landfill-related impacts were interpreted downgradient of the Killaloe site, naturally-occurring 

conditions and external factors were also interpreted to be impacting groundwater quality results within the CAZ 

lands.  As generally no flowing surface water system exists downgradient of the site, the ability for landfill-related 

constituents to mobilize is interpreted to be low, and therefore the site lands downgradient of the site are 

interpreted to be sufficient and appropriate for CAZ purposes. 

The MECP has previously identified in communications that the Trigger Mechanism was interpreted to be 

activated.  As a proactive measure, the Township determined that the most effective Contingency Action for the 

Killaloe site would be to close the waste mound and as such, submitted a Progressive Closure Plan to the MECP 

for review and approval in April 2015 (Greenview, 2015b).  Closure of the waste mound at the Killaloe site was 

interpreted to be the most practical Contingency Action in order to meet with the expectations of the MECP for 

the Killaloe site.  As the Killaloe site has been interpreted by the MECP to have triggered, a detailed review of 

the proposed Trigger Mechanism has not been completed as part of this 2019 Annual Report.  As noted earlier 
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in this report, and based on a topographic capacity survey completed on November 10, 2015, approximately 

1,000 m3 of final cover material was emplaced by the Township on the AWDA of the Killaloe site in advance of 

the anticipated approval of the Progressive Closure Plan by the MECP (Figure 3). 

The Progressive Closure Plan for the Killaloe Waste Disposal Site was approved by the MECP in  

November 2017 (Appendix A), and progressive closure activities commenced at the site in 2018 and have 

continued in 2019.  Closure operations are expected to be completed by November 2022.   

For due diligence purposes the Township has included five (5) year time trend graphs (Graphs 1 to 11) for the 

proposed key trigger parameters ammonia (total), barium, boron, COD, chloride, DOC, iron, manganese, nitrate, 

sodium, and sulphate in this report for the MECP’s records. 

4.4 Landfill Gas Monitoring Review 

Landfill gas monitoring was instituted at the Killaloe site in 2015, based on review comments received from the 

MECP TSS groundwater reviewer in 2015 (Greenview, 2016).  Landfill gas monitoring was conducted in spring 

and fall 2019 at all monitoring wells included in the groundwater monitoring program at the Killaloe site  

(Figures 8 and 9).   

In spring and fall 2019, all monitoring wells included in the groundwater monitoring program were measured to 

have landfill gas at 0% lower explosive limit (LEL, Appendix D).  

Given that the Township now has a significant data set (2015 to 2019) showing that landfill gas is not an issue at 

the Killaloe Waste Disposal Site, the Township requests that the MECP reconsider the requirement for annual 

landfill gas monitoring at the site. 

4.5 Operations Summary   

A summary of 2019 waste management operations at the Killaloe Waste Disposal Site is presented below. 

 Site Operations 

In 2019, the Killaloe site operated as a municipal solid waste landfill and transfer station, accepting residential 

and IC&I waste and recyclables for transfer and processing.  Additionally, the Killaloe site accepted municipal 

waste from the Township’s Round Lake mobile waste transfer station, and curbside collection from the Village of 

Killaloe for transfer and processing.   

The Killaloe Waste Disposal Site consists of a licensed waste disposal area of 1.88 ha within a total property 

area of 31.7 ha inclusive of the CAZ, in accordance with the Amended ECA (A412306, Appendix A).  The 

Amended ECA approves waste cell development on top of the waste mound in Phase 1 and Phase 2 areas of 

the western portion of the AWDA (Figure 3).   

The Killaloe Waste Disposal Site is approved for the collection, stockpiling, disposal and/or transfer of the waste 

and recyclable materials, per the Amended ECA (Appendix A), as identified in Section 2.4 of this report. 

A sign is posted at the entrance to the waste disposal site that provides the ECA number for the site, the waste 

management bylaw number for the Township, hours of operation, accepted waste and recycling, permitted users, 

and emergency contact information.  The site is accessed from the site road extending to the north from Mask 

Road (Figure 3). 

Following the completion of the new transfer station at the Round Lake site in the summer of 2012, municipal 

waste collected at the Round Lake transfer station was transferred to the Killaloe Waste Disposal Site for 

management; however, Blue Box recyclables and household organics collected and stored at the Round Lake 

site were transferred directly off-site for management.  Since the MECP’s issuance of the Amendment to the 

ECA for the Township’s Red Rock Waste Disposal Site (A412307) on July 21, 2014, the Township has been 

permitted to transfer C&D, bulky, and leaf and yard waste from the Killaloe site to the Red Rock site for final 
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disposal.  No routine waste disposal activities were conducted at the Killaloe site in 2019. The utilization of 

remaining capacity at the Killaloe site for disposal of waste is planned to be set aside for contingency purposes 

(i.e. due to issues with waste compaction equipment of the transfer station, service issues with the Township’s 

waste transportation service provider, etc.) in accordance with the Progressive Closure Plan (Greenview, 2015b).  

Based on a topographic capacity survey completed on November 10, 2015, approximately 1,000 m3 of final cover 

material was emplaced by the Township on the AWDA of the Killaloe site in advance of the anticipated approval 

of the Progressive Closure Plan by the MECP (Figure 3). 

On January 1, 2013, the Township initiated a clear bag policy for all municipal waste, discontinued the acceptance 

of IC&I waste in bulk quantities (mandating that all IC&I waste be disposed of in clear bags), increased the cost 

of residential bag tags from $1.00 to $2.00, and initiated an IC&I bag tag program with bag tags valued at $1.00 

per bag.  The cost of IC&I bag tags increased by $0.50 per year until 2015, at which point the cost was $2.00 per 

bag.  As part of the upgrades to the waste transfer station in 2013, the Township installed updated site signage, 

which included image and text-based components, for easier reference of waste and recycling operations at the 

site for the Township’s ratepayers. 

In late December 2017, the stationary waste compaction unit at the Killaloe site experienced an unforeseen 

equipment malfunction, which required significant repairs, at temporary use of the contingency disposal area in 

December 2017 was required.  On January 12, 2018, the Township informed the MECP Ottawa District Office 

by electronic communication that the stationary waste compaction unit had been recommissioned for use at the 

Killaloe Waste Disposal Site (Greenview, 2018). 

Based on the Amended ECA (Appendix A), the Township is also approved to stockpile, shred, and use received 

C&D and bulky waste as alternative cover at the Killaloe site, in an effort to optimize remaining site capacity.  The 

site is also approved for the operation of a Reuse Centre and a burn area for clean wood and brush.  In 2019, 

clean wood and brush was processed (size-reduced) and landfilled at the Red Rock Waste Disposal Site. No 

burning activities were conducted by the Township at the Killaloe Waste Disposal Site in 2019. 

The hours of operation at the Killaloe site in 2019 were as follows: 

Day of the Week Hours of Operation 

Wednesday 7:30 a.m. – 11:30 a.m. 

Friday 12:00 p.m. – 4:00 p.m. 

Saturday 8.00 a.m. – 4:00 p.m. 

Access to the Killaloe site is restricted by a lockable gate and page wire fence around the site.  The site is 

surrounded by forested lands to the north, west and south, and a low-lying area to the east and southeast  

(Figures 8 and 9), providing adequate screening and restricted access to the site.   

The site access road extending from Mask Road has sufficient width at the entrance and within the site to allow 

for unimpeded winter travel and access for emergency and snow removal equipment.  The site access road was 

observed to be in good condition during the routine site inspections conducted by Greenview in 2019.   

Facilities and operations at the Killaloe site include the AWDA, recycling depot for Blue Box recyclables, organics 

depot, site attendant’s offices, stockpiling areas for bulk recyclable materials (scrap metal and white goods, 

refrigerant appliances, waste tires), a leaf and yard waste stockpile area, C&D and bulky waste staging and 

processing areas, a WEEE storage area (i.e. roll-off container), a covered and lockable trailer for automotive and 

single-use batteries, an automotive plastics storage area, a Reuse Centre, and a burn area for clean wood and 

brush (Figure 3).  The Blue Box recycling depot at the site consists of two (2) in-use roll-off containers for 

acceptance of regular Blue Box recyclables including mixed fibres and commingled containers (with two [2] spare 

roll-off containers), and an old corrugated cardboard (OCC) compaction unit and associated roll-off container.  

The municipal waste transfer station is located adjacent to the Blue Box recycling depot, and is equipped with a 

waste compactor and three (3) compaction roll-off containers (one [1] in-use compaction roll-off container and 
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two [2] spares).  Additionally, the Township maintains an operations vehicle and equipment parking area for 

municipal vehicles and equipment (i.e. waste compaction truck, trailers, roll-off containers, etc.).  In 2015, the 

Township installed steel containers at the Killaloe site in order to improve the organization of scrap metal 

diversion at the site and to discourage against scavenging. 

In summer 2012, the Township commenced with construction of an upgraded waste compaction and transfer 

station at the Killaloe site, which was substantially completed in late spring 2013.  Once completed, the Township 

began transferring all municipal (residential and IC&I) waste off-site to the approved waste disposal facility of 

GFL in Moose Creek, Ontario.  The first transfer of compacted municipal waste was conducted in July 2013.  In 

late fall 2019, the Township transported all processed C&D, bulky, and leaf and yard waste processed at the 

Killaloe site in fall 2019 to the Red Rock Waste Disposal Site for disposal operations. 

In order to maintain waste disposal operations at the Killaloe site, the Township utilizes heavy equipment 

including a John Deere 700 bulldozer and/or a John Deere 544E loader for compaction, grading and slope 

maintenance at the site.  The Township purchased a used waste compaction truck in 2007 for use at the Killaloe 

Waste Disposal Site and within the Township, and purchased a used roll-off truck in 2013 for the on-site 

management of roll-off bins.  In 2014, the Township purchased a new one-ton truck to be used for waste 

management purposes and related public works department operations. 

The Township conducts an annual Municipal Hazardous and Special Waste (MHSW) collection event in the 

summer months at the Township’s Municipal Garage, located at 16370 Highway 60.  Each MHSW collection 

event is serviced by an approved MHSW service provider.  In 2019, the MHSW collection event was held on 

August 19, 2019. 

 Waste Disposal / Transfer Summary 

In 2019, no routine waste disposal activities were conducted at the Killaloe Waste Disposal Site.  Following 

grading and compaction activities completed at the Killaloe site in 2014, and based on an updated waste capacity 

survey and remaining capacity assessment completed on July 24, 2014, the remaining capacity at the Killaloe 

site was interpreted to be approximately 1,007 m3.  Based on a topographic capacity survey completed on 

November 10, 2015, approximately 1,000 m3 of final cover material was emplaced by the Township on the AWDA 

of the Killaloe site in advance of the anticipated approval of the Progressive Closure Plan by the MECP  

(Figure 3).  Based on the topographic survey completed at the Killaloe site on December 10, 2019, approximately 

300 m3 of vegetative cover to be used for progressive closure operations was stockpiled on-site for future use. 

C&D, bulky, and leaf and yard waste was processed at the Killaloe site in fall 2019 and transferred and landfilled 

at the Red Rock Waste Disposal Site in late fall 2019, and prior to the December 10, 2019 topographic capacity 

survey at the Red Rock and Killaloe Waste Disposal Sites. The utilization of remaining capacity at the Killaloe 

site for disposal of waste is planned to be set aside for contingency purposes (i.e. due to issues with waste 

compaction equipment of the transfer station, service issues with the Township’s waste transportation service 

provider, etc.).   

On April 9, 2018, a grade stake survey was completed at the Killaloe Waste Disposal Site in order to assist 

Township staff with progressive closure operations of the AWDA in 2018 and beyond.  The grade stakes were 

installed at select locations of the AWDA to indicate grades above the final contours at closure (FCC) for the 

installation of barrier soil and vegetative cover, in accordance with the approved Progressive Closure Plan 

(Greenview, 2015b).  

In 2019 and based on documentation submitted to the Township by GFL Environmental Inc., a total of  

280.15 tonnes of municipal (residential and IC&I) waste was compacted at the Killaloe site and transferred to the 

GFL Environmental Inc. facility for disposal.  Waste volumes collected from curbside collection within the Village 

of Killaloe, and transferred from the Township’s Round Lake Waste Disposal Site, are also included in the above 

waste tonnage.  Additionally, 7.95 tonnes of municipal (residential and IC&I) waste was transferred from the 

Round Lake and Killaloe Waste Disposal Sites to the Ottawa Valley Waste Recovery Centre (OVWRC) for 
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disposal. 

Based on a topographic survey of the waste stockpiles on December 10, 2019, approximately 185 m3 of 

unprocessed C&D and bulky waste, 18 m3 of leaf and yard waste, and 27 m3 of unprocessed wood brush were 

stockpiled at the Killaloe site in 2019.  Based on a topographic survey completed at the Red Rock Waste Disposal 

Site on December 10, 2019, the volume of processed C&D, bulky, and leaf and yard waste transferred from the 

Killaloe site to the Red Rock site for disposal in fall 2019 was approximately 1,658 m3.  

Updates to the waste record keeping documents were prepared by the Township in 2013, and were initiated as 

part of site operations in 2014.  Concurrent with a waste management operations staff training event in  

December 2015, further updates to the waste record keeping documents were completed by the Township. 

Based on Township records, 9,658 residential vehicles visited the Killaloe site in 2019, disposing of 12,397 bags 

of regular municipal waste (i.e. bagged garbage).  Additionally, approximately 497 m3 of C&D and bulky waste, 

and 12 m3 of shingles were accepted at the site in 2019 from the residential sector.  In 2019, 345 bags, 84 half-

ton truck loads, and 113 trailer loads of leaf and yard waste was accepted at the site from the residential sector. 

Based on Township records, 518 IC&I vehicles visited the Killaloe site in 2019, disposing of 3,260 bags of regular 

municipal waste.  Additionally, approximately 311 m3 of C&D and bulky waste, and 19 m3 of shingles were 

accepted at the site in 2019 from the IC&I sector.  In 2019, 5 trailer loads of leaf and yard waste were accepted 

at the site from the IC&I sector. 

Recycling tonnage records provided by Beaumen Waste Management Systems Ltd., Tomlinson Group, 

Cascades Recovery+, and OVWRC for the Township indicate that approximately 143.90 tonnes of Blue Box 

recyclables were collected from the Township’s Killaloe and Round Lake sites in 2019.  Blue Box  

recyclables contributing to this total included approximately 63.34 tonnes of commingled containers 

(tin/aluminum/plastic/glass), 44.87 tonnes of mixed fibres, and 35.69 tonnes of old corrugated cardboard.  Blue 

Box recyclables from curbside collection within the Village of Killaloe by the Township and Blue Box recyclables 

transferred from the Township’s Round Lake site were included in the Blue Box recycling tonnages provided by 

Beaumen Waste Management Systems Ltd., Tomlinson Group, Cascades Recovery+, and OVWRC. 

According to Township records, approximately 88.79 tonnes of scrap metal and white goods, including  

drained and tagged refrigerant appliances, were collected from the Killaloe Waste Disposal Site by local recycling 

contractors in 2019.  Approximately 16.82 tonnes of household organics were diverted at the Killaloe and Round 

Lake Waste Disposal Sites in 2019, and processed at the Ottawa Valley Waste Recovery Centre.  Based on 

municipal records, 41 passenger or light truck tires were collected at the Killaloe site in 2019 at the Killaloe Waste 

Disposal Site.  The Township diverted 15.32 tonnes of WEEE from the Killaloe Waste Disposal Site in 2019.  

According to Township records, 108 Residential automotive batteries were diverted at the Killaloe site in 2019.  

Based on Township records, 0.38 tonnes of single-use batteries were stockpiled and collected by an approved 

service provider for the 2019 operational year.  Similarly, 0.443 tonnes of automotive plastics (i.e. empty oil and 

antifreeze containers) were collected at the Killaloe site in 2019 by an approved service provider. 

The Township conducted a Municipal Hazardous and Special Waste (MHSW) collection event at the Township’s 

Municipal Garage, located at 16370 Highway 60, on August 19, 2019.   

 Site Inspections, Maintenance and/or Emergency Situations 

Site inspections of the waste disposal area and property at the Killaloe site were conducted by Greenview on 

May 7, 2019 and October 15, 2019 during the spring and fall 2019 sampling events.  An additional site inspection 

was completed by Greenview on December 10, 2019 during the topographic survey of the stockpiled wastes at 

the Killaloe site.  The site inspections included a cursory investigation of housekeeping/litter control aspects, 

monitoring well maintenance requirements in accordance with O. Reg. 903 (Wells), as amended, and a general 

site overview for MECP regulatory compliance issues.  In 2019 there were no compliance items requiring 

immediate action on the part of the Township observed by Greenview during the routine site inspections.  Routine 
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litter cleanup activities were completed by the Township operations staff on an on-going basis at the Killaloe site 

throughout 2019. 

The Township also conducted regular investigations to verify the compliance status of the site.  In accordance 

with the Killaloe site’s ECA, the Township completed daily site inspections during each operating day for 

inspection criteria including: general transfer station and site conditions, site equipment, settlement areas or 

depressions on the waste mound, shear and/or tension cracks on the waste mound, condition of surface water 

drainage works, erosion and sedimentation in surface water drainage works, presence of ponded water on the 

waste mound, evidence of vegetative stress/distressed poplars/side slope plantings on or adjacent to the waste 

mound, condition of site fencing, leachate seeps, litter management, and any other maintenance items observed 

by the waste operations staff. 

Based on a review of the 2019 daily site inspection logs completed by Township waste operations staff, no issues 

were noted for the Killaloe Waste Disposal Site. 

The Township completed regular winter road maintenance throughout the winter months including plowing and 

application of winter sand.  The Township conducts routine maintenance and repairs on operating equipment at 

the site consistent with normal operating procedures.   

No emergency situations were reported at the Killaloe Waste Disposal Site in 2019. 

 Complaints 

Based on Township records, there were no complaints received with respect to waste management operations 

within the Township and at the Killaloe Waste Disposal Site in 2019.   

 Monitoring and Screening Checklist 

In accordance with the MECP TGD (MECP, 2010), the Monitoring and Screening Checklist for the Killaloe site is 

included as Appendix F of this report. 
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5.0 Conclusions and Recommendations 

Based on the results of the 2019 environmental monitoring program completed for the Killaloe Waste Disposal 

Site, the following conclusions are provided: 

• In 2019, the direction of groundwater flow within the shallow overburden of the Killaloe site, in the vicinity 

of the waste mound, was predominantly to the northeast towards County Road 58.  The low-lying area 

east of the site is considered to be the downgradient receiver of groundwater.  A component of 

groundwater flow in the vicinity of monitoring wells MW07-3S and MW07-3D was interpreted to flow 

towards the northwest, in the general direction of the low-lying area.   

• Based on historical and current groundwater elevation measurements and water quality results, 

monitoring wells MW07-3S and MW07-3D are located definitively upgradient of the Killaloe site and were 

not interpreted to be impacted by landfill-related factors.  Similarly, monitoring wells MW10-7S and 

MW10-7D were not interpreted to be significantly impacted from landfill-related factors, likely due to their 

location upgradient/cross-gradient to the waste mound at the site. 

• Residential sampling locations R1, R2, and R3 were not interpreted to be impacted from the landfill, 

based on documented groundwater quality results and their interpreted location upgradient of the Killaloe 

site.  Residential locations R1 and R2 are understood to be advanced into bedrock, and groundwater 

quality results are interpreted to be indicative of unimpacted groundwater within gneissic bedrock.  

Residential location R3 is a dug well with concrete casing, advanced into overburden only, and is 

interpreted to have groundwater characteristics typical of groundwater quality in areas adjacent to a low-

lying, wetland area. 

• Generally, groundwater quality downgradient and east of the Killaloe site was interpreted to be impacted 

from a combination of landfill-related sources and naturally-occurring conditions within a low-lying area 

environment.  Groundwater downgradient and east of the Killaloe site was interpreted to have the 

potential to discharge to surface during periods of significant rainfall and/or elevated groundwater table.  

Impacted groundwater east of the site was interpreted to be contained within the approved CAZ, and 

adequately monitored by the existing well network. 

• In 2019, RUC non-conformances were noted at monitoring wells MW06-1S, MW06-1D, MW06-2S, and  

MW06-2D at the eastern and northern CAZ boundary.  However, taking into account winter road 

maintenance activities along the County Road 58 and Mask Road right-of-ways, naturally-occurring and 

off-site sources, and parameter concentrations associated with naturally-occurring conditions within the 

low-lying area east of the site, the Killaloe site was interpreted to be in conformance with MECP 

Guideline B-7.  Therefore, the CAZ lands were deemed sufficient to attenuate impacts resultant of 

landfill-related activities from the site. 

• Per MECP TSS groundwater review comments received in 2015, the sampling locations for VOC 

analysis were modified in 2015 to include monitoring wells BH00-4R, BH00-4A(D), BH04-1S, BH04-1D,  

MW07-5R, MW06-1S, MW06-1D, MW06-2S, MW06-2D, MW07-3S, MW07-3D, and surface water 

location SW5.   In 2019, no ODWS non-conformances were noted in fall 2019 for VOC in groundwater 

quality results from monitoring wells BH00-4R, BH00-4A(D), MW06-1S, MW06-1D, MW06-2S,  

MW06-2D, MW07-3S, MW07-3D.  Similarly, no PWQO non-conformances for concentrations of VOC 

were noted in results from groundwater wells BH04-1S and BH04-1D, while the concentration of toluene 

was documented to be above the PWQO limit at MW07-5R in fall 2019.  No sample was obtained from 

SW5 in fall 2019 as the sampling location was observed to be dry. 

• Surface water samples were obtained at surface water locations SW1, SW2, SW6 (background), and 

SW9 in spring 2019, while SW3 and SW5 were observed to have insufficient water for sampling 

purposes. During the fall 2019 sampling event, monitoring locations SW1, SW2, SW3, and SW5 were 
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observed to be dry, while samples were obtained from locations SW6 (background) and SW9.  Overall 

parameter concentrations were interpreted to be generally consistent with surface water quality results 

from background sampling location SW6.  Influences of groundwater potentially discharging to surface 

may be occurring; however, concentrations of alkalinity, conductivity, and TDS at the surface water 

sampling locations at the site suggest that surface water quality was dominated by precipitation-related 

sources.  Based on the review of surface water quality results in 2019, the low-lying area south and east 

of the Killaloe site was not interpreted to be significantly impacted from landfill-related factors and results 

were interpreted to be generally consistent with surface water within a stagnant, low-lying environment. 

• None of the surface water locations adjacent to the Killaloe site are connected by defined surface water 

channels.  All locations are generally observed to be small pools of water of no discernible flow/low flow 

conditions within the surrounding low-lying areas. 

• The MECP has previously identified in communications that the Trigger Mechanism was interpreted to 

be activated.  As a proactive measure, the Township determined that the most effective Contingency 

Action for the Killaloe site would be to close the waste mound and as such, submitted a Progressive 

Closure Plan to the MECP for review and approval in April 2015.  Closure of the waste mound at the 

Killaloe site was interpreted to be the most practical Contingency Action in order to meet with the 

expectations of the MECP for the Killaloe site.  As the Killaloe site has been interpreted by the MECP to 

have triggered, a detailed review of the proposed Trigger Mechanism has not been completed as part 

of this 2019 Annual Report.  The Progressive Closure Plan was approved by the MECP with the issuance 

of the Amendment to the ECA in November 2017, and progressive closure activities are planned to 

continue in 2020, with expected completion of closure activities by November 2022.   

• In 2019, no routine waste disposal activities were conducted at the Killaloe Waste Disposal Site.  

Following grading and compaction activities completed at the Killaloe site in 2014, and based on an 

updated waste capacity survey and remaining capacity assessment completed on July 24, 2014, the 

remaining capacity at the Killaloe site was interpreted to be approximately 1,007 m3.  The utilization of 

remaining capacity at the Killaloe site for disposal of waste is planned to be set aside for contingency 

purposes (i.e. due to issues with waste compaction equipment of the transfer station, service issues with 

the Township’s waste transportation service provider, etc.) per the Progressive Closure Plan.  All regular 

municipal waste (i.e. bagged garbage) is compacted at the Killaloe Waste Disposal Site by the waste 

compaction unit at the transfer station and waste roll-off containers are transferred from the site to the 

approved landfill of GFL in Moose Creek, Ontario for disposal. 

• In 2019 and based on documentation submitted to the Township by GFL Environmental Inc., a total of  

280.15 tonnes of municipal (residential and IC&I) waste was compacted at the Killaloe site and 

transferred to the GFL Environmental Inc. facility for disposal.  Waste volumes collected from curbside 

collection within the Village of Killaloe, and transferred from the Township’s Round Lake Waste Disposal 

Site, are also included in the above waste tonnage.  Additionally, 7.95 tonnes of municipal (residential 

and IC&I) waste was transferred from the Round Lake and Killaloe Waste Disposal Sites to the OVWRC 

for disposal. 

• C&D (including shingles), bulky, and leaf and yard waste processed at the Killaloe site in fall 2019 was 

transported for disposal at the Red Rock Waste Disposal Site in late fall 2019.  

• Based on a topographic survey of the waste stockpiles on December 10, 2019, approximately 185 m3 

of unprocessed C&D and bulky waste, 18 m3 of leaf and yard waste, and 27 m3 of unprocessed wood 

brush were stockpiled at the Killaloe site in 2019.  Based on a topographic survey completed at the Red 

Rock Waste Disposal Site on December 10, 2019, the volume of processed C&D, bulky, and leaf and 

yard waste transferred from the Killaloe site to the Red Rock site for disposal in fall 2019 was 

approximately 1,658 m3.  
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• Based on Township records, 9,658 residential vehicles visited the Killaloe site in 2019, disposing of 

12,397 bags of regular municipal waste (i.e. bagged garbage).  Additionally, approximately 497 m3 of 

C&D and bulky waste, and 12 m3 of shingles were accepted at the site in 2019 from the residential 

sector.  In 2019, 345 bags, 84 half-ton truck loads, and 113 trailer loads of leaf and yard waste was 

accepted at the site from the residential sector. 

• Based on Township records, 518 IC&I vehicles visited the Killaloe site in 2019, disposing of 3,260 bags 

of regular municipal waste.  Additionally, approximately 311 m3 of C&D and bulky waste, and 19 m3 of 

shingles were accepted at the site in 2019 from the IC&I sector.  In 2019, 5 trailer loads of leaf and yard 

waste were accepted at the site from the IC&I sector. 

• Recycling tonnage records provided by Beaumen Waste Management Systems Ltd., Tomlinson Group, 

Cascades Recovery+, and OVWRC for the Township indicate that approximately 143.90 tonnes of Blue 

Box recyclables were collected from the Township’s Killaloe and Round Lake sites in 2019.  Blue Box 

recyclables contributing to this total included approximately 63.34 tonnes of commingled containers 

(tin/aluminum/plastic/glass), 44.87 tonnes of mixed fibres, and 35.69 tonnes of old corrugated cardboard.  

Blue Box recyclables from curbside collection within the Village of Killaloe by the Township and Blue 

Box recyclables transferred from the Township’s Round Lake site were included in the Blue Box 

recycling tonnages provided by Beaumen Waste Management Systems Ltd., Tomlinson Group, 

Cascades Recovery+, and OVWRC. 

• According to Township records, approximately 88.79 tonnes of scrap metal and white goods, including  

drained and tagged refrigerant appliances, were collected from the Killaloe Waste Disposal Site by local 

recycling contractors in 2019.  Approximately 16.82 tonnes of household organics were diverted at the 

Killaloe and Round Lake Waste Disposal Sites in 2019, and processed at the Ottawa Valley Waste 

Recovery Centre.  Based on municipal records, 41 passenger or light truck tires were collected at the 

Killaloe site in 2019 at the Killaloe Waste Disposal Site.  The Township diverted 15.32 tonnes of WEEE 

from the Killaloe Waste Disposal Site in 2019.  According to Township records, 108 Residential 

automotive batteries were diverted at the Killaloe site in 2019.  Based on Township records, 0.38 tonnes 

of single-use batteries were stockpiled and collected by an approved service provider for the 2019 

operational year.  Similarly, 0.443 tonnes of automotive plastics (i.e. empty oil and antifreeze containers) 

were collected at the Killaloe site in 2019 by an approved service provider. 

• The Township conducted a MHSW collection event at the Township’s Municipal Garage, located at 

16370 Highway 60, on August 19, 2019.   

The following recommendations are provided to the Township for consideration as part of the 2020 environmental 

work program for the Killaloe Waste Disposal Site: 

• Groundwater elevations should be measured at all on-site wells in spring and fall 2020.  

• The groundwater monitoring program should continue in 2020 consistent with the 2019 environmental 

monitoring program. 

• Landfill gas monitoring should continue in spring and fall 2020 at the Killaloe site; however, consideration 

should be given by the MECP to discontinue landfill gas monitoring, as historical results have routinely 

indicated that wells on-site have 0% LEL landfill gas.  Once approval is granted from the MECP to 

discontinue landfill gas, it should be eliminated from the environmental monitoring program the following 

year. 

• The surface water monitoring program should continue in 2020 consistent with the 2019 environmental 

monitoring program.  Collection of samples during scheduled sampling events should only be conducted 

if sufficient quantities of water are available at the location to avoid potentially biased results. 

• Progressive closure operations at the Killaloe Waste Disposal Site should continue in 2020, consistent 
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with the Progressive Closure Plan’s five (5) year closure schedule and expected completion of closure 

activities by November 2022.   
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6.0 Closing 

Greenview has prepared the 2019 Annual Report in accordance with MECP guidelines, and in accordance with 

Condition 11.0 of the ECA (A412306), to document the results of the 2019 environmental monitoring program for 

the Killaloe 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 

 

 

 

 

 

Dan Hagan, P.Geo. 

Senior Project Manager / Geologist 

 

 

 

 

 

Tyler H. Peters, P.Eng. 

Project Director 

Mar26-20 
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Table 1
2019 Groundwater and Surface Water Monitoring Program
Killaloe Waste Disposal Site

BH00-1 (background) BH00-2 (background) BH00-4R Alkalinity Aluminum Ammonia (total)

BH00-4A(D) BH00-4B(S) MW06-1S Barium Boron Calcium

MW06-1D MW06-2S MW06-2D Chloride Chromium Cobalt

MW07-3S MW07-3D MW10-7S COD Copper DOC

MW10-7D Iron Magnesium Manganese

Nitrate Nitrite Phosphorus (total)

Potassium Silicon Sodium

R1 (residential) R2 (residential) R3 (residential) Strontium Sulphate TDS

TKN Zinc

1x QA/QC (GW ODWS)

Conductivity Dissolved Oxygen pH

17 Temperature

BH00-3 BH00-5 BH04-1S Alkalinity Aluminum Ammonia (total)

BH04-1D MW07-4R MW07-5R Barium Boron Calcium

Chloride Chromium Cobalt

1x QA/QC (GW PWQO) COD Copper DOC

Iron Magnesium Manganese

Nitrate Nitrite Phenols

Phosphorus (total) Potassium Silicon

Sodium Strontium Sulphate

TDS TKN Zinc

Conductivity Dissolved Oxygen pH

7 Temperature Un-ionized Ammonia (calculation)

BH00-4R BH00-4A(D) MW06-1S EPA 624 Volatile Organic Compounds

MW06-1D MW06-2S MW06-2D

MW07-3S MW07-3D

8

BH04-1S BH04-1D MW07-5R EPA 624 Volatile Organic Compounds

SW5

4

BH00-1 (background) BH00-2 (background) BH00-3 Groundwater elevations (all monitoring wells)

BH00-4R BH00-4A(D) BH00-4B(S) Landfill gas monitoring (all monitoring wells)

BH00-5 BH04-1S BH04-1D

MW06-1S MW06-1D MW06-2S

MW06-2D MW07-3S MW07-3D

MW07-4R MW07-5R MW07-6

MW10-7S MW10-7D

20

SW1 SW2 SW3 Alkalinity Aluminum Ammonia (total)

SW5 SW6 (background) SW9 Barium Boron Calcium

Chloride Chromium Cobalt

1x QA/QC (SW) COD Copper DOC

Iron Magnesium Manganese

Nitrate Nitrite Phenols

Phosphorus (total) Potassium Silicon

Sodium Strontium Sulphate

TDS TKN TSS

Zinc

Conductivity Dissolved Oxygen pH

7 Temperature Un-ionized Ammonia (calculation)

PWQO

COUNT =

(Spring & Fall)

N/A

COUNT =

Twice (2x)

Once (1x)

(Fall)COUNT =

Standards

ODWS

Groundwater (to PWQO)

PWQO

Twice (2x)

(Spring & Fall)
Field Measurements

COUNT =

Location Frequency Parameters

Groundwater (to ODWS)

Groundwater Elevations and Landfill Gas

(Spring & Fall)
Field Measurements

Twice (2x)

(Spring & Fall)
Field Measurements

Surface Water

Twice (2x)

Groundwater (Volatile Organic Compounds to ODWS)

Once (1x)

(Fall)

COUNT =

COUNT =

ODWS

Groundwater and Surface Water (Volatile Organic Compounds to PWQO)

PWQO



Table 2

Groundwater Monitoring Well and Surface Water Sampling Locations

Killaloe Waste Transfer Site

Monitor Zone Northing Easting

BH00-1 18T 5050632 309744

BH00-2 18T 5050469 309753

BH00-3 18T 5050449 309904

BH00-4R 18T 5050573 309883

BH00-4A(D) 18T 5050566 309878

BH00-4B(S) 18T 5050566 309878

BH04-1S 18T 5050608 310008

BH04-1D 18T 5050608 310008

BH00-5 18T 5050591 309931

MW06-1D 18T 5050746 310369

MW06-1S 18T 5050746 310369

MW06-2D 18T 5050864 310040

MW06-2S 18T 5050864 310040

MW07-3D 18T 5050539 310440

MW07-3S 18T 5050539 310440

MW07-4R 18T 5050695 309979

MW07-5R 18T 5050560 310104

MW07-6 18T 5050433 310064

MW10-7D 18T 5050376 309811

MW10-7S 18T 5050376 309811

R1 18T 5050835 309791

R2 18T 5050962 309531

R3 18T 5050872 309966

Monitor Zone Northing Easting

SW1 18T 5050369 309900

SW2 18T 5050437 309941

SW3 18T 5050695 309972

SW5 18T 5050587 310014

SW6 18T 5048881 310150

SW8 18T 5050170 309409

SW9 18T 5050923 310288

Notes:

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

Groundwater

Surface Water



Table 3

Groundwater Elevations

Killaloe Waste Disposal Site

24-Oct-12 23-Apr-13 1-Nov-13 14-May-14 9-Sep-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 7-May-19 15-Oct-19

BH00-1 98.65 99.55 0.90 8.10 50.8 95.77 96.37 96.07 96.36 - 96.08 96.18 95.81 96.00 96.10 97.10 96.34 96.43 96.01 96.82 95.98

BH00-2 101.75 102.63 0.88 8.92 50.8 95.91 96.32 96.22 96.42 - 96.21 96.25 95.94 95.73 96.17 97.44 96.58 96.49 96.20 96.97 96.18

BH00-3 97.22 98.07 0.85 7.68 50.8 95.51 95.94 95.74 95.87 - 95.78 95.88 95.59 95.92 95.69 96.24 95.84 96.07 95.68 96.10 95.56

BH00-4 100.06 100.94 0.88 8.11 50.8 95.58 96.13 95.86 96.12 - - - - - - - - - - - -

BH00-4R 99.46 100.17 0.71 8.55 50.8 - - - - - 95.85 95.95 95.65 95.72 95.76 96.55 95.99 96.13 95.76 96.42 95.69

BH00-4A (D) 100.11 101.05 0.94 10.88 32.1 95.60 96.15 95.88 96.14 - 95.89 96.00 95.65 96.19 95.80 96.63 96.04 96.18 95.80 96.48 95.74

BH00-4B (S) 100.11 101.05 0.94 6.34 32.1 95.58 96.12 95.84 96.11 - 95.88 96.00 95.65 96.15 95.76 96.60 96.02 96.15 95.78 96.47 95.72

BH04-1S 95.66 96.75 1.09 3.43 32.1 95.48 95.86 95.72 95.80 - 95.82 95.90 95.65 95.73 95.68 96.09 95.75 95.91 95.45 95.82 95.62

BH04-1D 95.66 96.69 1.03 8.22 32.1 95.54 95.76 95.71 95.83 - 95.84 95.91 95.65 95.81 95.63 96.14 95.79 95.91 95.49 95.88 95.62

BH00-5 96.44 97.34 0.90 8.00 50.8 95.36 95.81 95.59 95.78 - 95.62 95.63 95.36 95.74 95.45 96.04 95.63 95.76 95.39 95.90 95.31

MW06-1S 96.35 97.09 0.74 4.42 50.8 95.03 95.37 95.39 95.43 - 95.50 95.53 95.35 95.37 95.38 95.63 95.28 95.46 95.20 95.35 95.17

MW06-1D 96.27 96.89 0.62 8.93 50.8 95.10 95.41 95.44 95.46 - 95.57 95.61 95.41 95.44 95.41 95.71 95.35 95.53 95.29 95.43 95.24

MW06-2S 96.30 97.11 0.81 4.69 50.8 95.37 95.57 95.62 95.67 - 95.71 95.77 95.54 95.66 95.63 95.87 95.61 95.72 95.46 95.67 95.39

MW06-2D 96.33 97.10 0.77 8.73 50.8 95.39 95.70 95.62 95.73 - 95.77 95.81 95.53 95.69 95.64 95.97 95.67 95.80 95.55 95.77 95.49

MW07-3S 99.42 100.23 0.81 5.40 50.8 96.67 98.61 97.43 98.50 - 97.42 98.47 96.60 98.46 96.80 98.55 97.34 98.69 96.84 98.53 96.41

MW07-3D 99.41 100.23 0.82 10.53 50.8 96.55 98.41 97.31 98.27 - 97.29 98.26 96.49 98.23 96.70 98.33 97.20 98.41 96.73 98.33 96.31

MW07-4 95.65 96.67 1.02 1.36 50.8 95.46 95.61 95.61 95.64 - - - - - - - - - - - -

MW07-4R 95.75 96.67 0.92 1.25 50.8 - - - - 95.57 95.65 95.62 95.48 95.53 95.50 95.76 95.54 95.34 95.49 95.55 95.43

MW07-5 95.51 96.61 1.10 1.26 50.8 95.46 95.64 95.57 95.64 - - - - - - - - - - - -

MW07-5R 95.77 96.61 0.84 1.14 50.8 - - - - 95.66 95.74 95.81 95.55 95.61 95.59 Flooded 95.61 95.74 95.55 95.65 95.51

MW07-6 95.51 96.66 1.15 1.23 50.8 95.38 95.16 95.51 95.57 - 95.62 95.59 95.47 95.55 95.53 Flooded 95.55 95.78 95.48 95.59 95.40

MW10-7S 100.06 100.77 0.70 5.83 50.8 95.73 96.39 96.04 96.31 - 96.01 96.17 95.72 96.47 95.91 96.90 96.27 96.44 95.98 96.85 95.82

MW10-7D 99.97 100.80 0.83 9.62 50.8 95.77 96.50 96.06 96.33 - 95.98 96.19 95.77 96.46 95.95 96.86 96.26 96.54 95.98 96.80 95.83

Notes:

1. Original stick-ups based on surveyed ground and top of pipe elevations.

2. All elevations are metres above sea level (masl), relative to a site specific benchmark elevation of 100.00 m.

"-" indicates water level is not available.

Groundwater Elevation (m)
Monitor

Well 

Diameter 

(mm)

Ground 

Elevation 

(m)

Original 

Stick-Up
1 

(m)

Top of Pipe 

Elevation 

(m)

Depth of 

Well (m)



Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background 5-year Trends

(median) 23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

Alkalinity (as CaCO3) 24 262 30 - 500 10 14 11 29 13 11 14 10 18 12 25 21 18 17

Aluminum 0.017 0.058 0.1 0.0657 0.0719 0.0420 0.0884 0.0157 0.018 < 0.01 0.030 < 0.01 0.02 0.02 0.01 < 0.01 0.01

Ammonia, Total (as N) 0.1 N/L N/L 0.3 0.2 0.2 0.1 < 0.1 0.1 0.1 0.2 0.17 0.02 0.15 0.17 0.17 0.15

Barium 0.072 0.304 1.0 0.0797 0.0655 0.0733 0.0709 0.0714 0.0644 0.0740 0.0700 0.076 0.103 0.077 0.086 0.070 0.073

Boron 0.01 1.3 5.0 0.0096 0.0065 0.0089 0.0084 0.0187 0.0153 0.0110 0.0070 0.006 0.018 0.019 0.020 0.025 0.023

Calcium 7.5 N/L N/L 7.60 7.17 7.03 6.17 7.43 6.46 7.74 7.01 7.24 8.09 7.30 7.96 7.42 7.22

Chloride 12 131 250 15 14 12 13 12 12 11 13 12.5 17.2 16.2 18.8 15.3 16.1

Chromium 0.001 0.013 0.05 0.0010 0.0018 0.00114 0.00086 0.00068 0.00073 < 0.002 < 0.002 0.001 0.001 0.001 0.001 0.001 0.002

Chemical Oxygen Demand 9 N/L N/L 15 10 9 < 8 10 15 13 19 12 20 17 11 < 5 13

Cobalt 0.0016 N/L N/L 0.00353 0.00151 0.00171 0.000323 0.000074 0.000117 < 0.005 < 0.005 < 0.005 < 0.005 0.0001 0.0002 0.0001 0.0001

Conductivity (µS/cm)
 3 101 N/L N/L 118 121 137 198 98 113 101 102 117 121 104 111 101 118

Copper 0.00062 0.5 1 0.0011 0.0009 0.00097 0.00098 0.00047 0.00052 0.00040 0.00050 0.0004 0.0002 0.0006 0.0005 0.0008 0.0005

Dissolved Organic Carbon 1.6 3.3 5 1.9 1.4 2.3 2.7 3.1 2.2 1.5 1.8 4.0 4.4 3.7 3.2 3.0 2.9

Iron 7.14 7.14 0.3 17.3 17.0 16.4 16.0 15.3 15.5 16.1 17.3 18.0 18.5 15.8 17.5 13.2 15.2

Magnesium 4.53 N/L N/L 4.38 4.15 3.97 3.85 3.93 3.79 4.12 4.50 4.36 4.68 4.39 4.47 4.56 4.35

Manganese 0.05 0.05 0.05 0.0710 0.0497 0.0560 0.0537 0.0515 0.0493 0.0530 0.0560 0.057 0.061 0.053 0.060 0.055 0.051

Nitrate (as N) 0.06 2.55 10 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 0.1 0.1 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05

Nitrite (as N) 0.05 0.3 1 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5 6.29 6.89 6.16 6.15 7.03 6.38 6.01 6.45 6.66 6.85 6.68 6.55 6.20 6.94

Phenols - N/L N/L - - - - - - - - - - - - - -

Phosphorus, Total 0.37 N/L N/L 0.390 0.440 0.24 0.34 0.15 0.70 0.44 0.44 0.34 0.26 1.88 0.40 0.28 0.28

Potassium 1.57 N/L N/L 1.29 1.39 1.37 1.27 1.31 1.23 1.20 1.10 1.1 1.4 1.4 1.3 1.4 1.4

Silicon 6.73 N/L N/L 7.29 8.31 7.75 8.21 7.61 6.68 7.01 7.08 7.47 7.31 7.13 7.01 6.90 6.67

Sodium 4.5 102 200 4.26 4.66 4.43 4.81 5.20 5.10 5.60 6.20 6.0 6.6 6.9 7.3 6.6 7.7

Strontium 0.044 N/L N/L 0.0423 0.0434 0.0396 0.0409 0.0407 0.0383 0.0440 0.0450 0.043 0.045 0.044 0.045 0.045 0.043

Sulphate 19 260 500 19 20 20 20 19 19 20 18 18 16 20 21 20 18

Total Dissolved Solids 79 289 500 80 100 86 100 106 97 64 68 76 81 72 78 72 72

Total Kjeldahl Nitrogen 0.5 N/L N/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.3 0.4 0.3 0.4 0.4 0.3 0.5 0.3

Zinc 0.005 2.5 5 < 0.002 < 0.002 < 0.002 0.002 0.003 0.012 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter ODWS
 2

RUC
 1         

BH00-1 (Background)



Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter ODWS
 2

RUC
 1         

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

28 25 31 26 29 22 32 25 26 27 37 25 30 22

0.0796 0.0414 0.0740 0.111 0.0085 0.009 < 0.01 < 0.01 < 0.01 0.01 0.01 < 0.01 0.01 < 0.01

0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.06 < 0.01 0.02 0.02 < 0.01 0.03 0.04 0.01

0.0751 0.0647 0.0759 0.0667 0.0649 0.0526 0.0680 0.0550 0.062 0.076 0.073 0.079 0.075 0.060

0.0099 0.0085 0.0095 0.0090 0.0150 0.0118 0.0070 < 0.005 < 0.005 0.010 0.008 0.008 0.011 0.010

9.65 8.01 9.72 7.12 9.53 6.86 10.10 7.29 7.93 8.17 9.51 10.3 11.8 8.57

11.0 7.6 9.5 7.1 8 5 8 6 7.2 6.0 11.8 14.3 14.5 9.2

< 0.0005 0.0009 0.00064 0.00013 < 0.00003 < 0.00003 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 0.002 < 0.001

10 < 8 < 8 < 8 < 8 < 8 50 < 5 6 17 7 < 5 < 5 < 5

0.00350 0.00220 0.00395 0.000950 0.000722 0.000672 < 0.005 < 0.005 < 0.005 < 0.005 0.0005 0.0009 0.0007 0.0006

105 79 103 83 74 79 95 72 81 90 84 88 94 87

0.0009 0.0008 0.00139 0.00067 0.00069 0.00063 0.00050 0.00040 0.0010 0.0002 0.0007 0.0014 0.0005 0.0002

< 1 < 1 < 1 1.8 2.1 1.2 1.3 0.8 1.6 1.2 1.4 0.8 14.9 0.9

0.784 0.570 0.960 1.08 0.439 0.352 1.080 0.280 0.313 0.296 0.310 0.342 0.249 0.291

6.23 5.10 5.69 4.90 5.36 4.36 5.63 5.18 5.16 5.37 6.33 6.39 7.88 5.81

0.0549 0.0191 0.0386 0.0172 0.0165 0.0124 0.0670 0.0110 0.022 0.012 0.012 0.014 0.031 0.008

< 0.06 < 0.06 < 0.06 0.06 < 0.06 0.12 < 0.1 0.20 < 0.05 0.09 0.08 0.12 < 0.05 0.12

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.46 6.40 6.12 6.39 6.50 8.52 7.59 6.50 6.85 6.41 6.74 7.48 6.38 6.65

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

0.22 0.17 0.49 0.50 0.14 0.25 3.61 0.33 0.70 2.32 0.96 0.40 0.40 0.31

2.05 2.12 2.04 1.94 2.18 1.85 1.70 1.80 1.7 1.9 2.2 2.1 2.4 2.1

6.50 5.99 6.77 7.13 6.22 4.85 6.51 5.01 5.37 5.55 5.60 5.58 6.35 5.35

3.60 4.11 3.69 3.98 4.25 3.92 4.30 4.50 4.3 4.1 4.9 5.0 5.1 4.5

0.0521 0.0432 0.0491 0.0441 0.0452 0.0371 0.0520 0.0430 0.043 0.042 0.052 0.054 0.066 0.048

17 19 18 20 19 19 18 18 16 14 18 19 19 17

51 69 89 74 103 94 75 61 63 64 75 213 79 61

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.4 < 0.1 < 0.1 0.1 < 0.1 0.1 < 0.1 < 0.1

< 0.002 < 0.002 < 0.002 0.002 0.003 0.006 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH00-2 (Background)



Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter ODWS
 2

RUC
 1         

5-year Trends

14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

385 308 363 301 476 480 565 312 343 262

0.0172 0.018 0.190 0.030 0.04 0.07 0.06 0.04 0.05 0.05

22.0 17.2 18.3 20.9 28.0 33.8 35.5 18.4 22.1 15.1

1.81 1.25 1.65 1.45 2.78 3.83 3.35 1.58 1.73 1.30

0.274 0.227 0.287 0.331 0.536 0.892 1.45 0.811 0.886 0.728

71.4 54.5 59.4 60.6 94.5 102 106 55.3 70.1 57.0

63 68 57 95 98.2 111 130 67.0 82.3 77.2

0.00160 0.00161 < 0.002 < 0.002 0.002 0.008 0.003 0.002 0.003 0.003

55 51 56 59 107 107 134 72 73 70

0.00102 0.000856 0.005000 < 0.005 0.010 0.005 0.0019 0.0011 0.0011 0.0011

743 760 767 811 1145 1213 1205 667 716 1009

0.00059 0.00048 0.00130 0.00080 0.0010 0.0017 0.0010 0.0003 0.0008 0.0005

14.8 12.3 11.0 8.9 12.4 13.2 18.6 16.0 1.9 15.8

69.3 62.4 74.5 70.3 127 98.9 99.9 53.0 61.3 56.5

21.6 19.5 20.4 22.5 32.1 29.9 31.4 16.5 23.1 19.1

1.18 0.882 1.090 1.020 1.88 1.54 1.38 0.777 1.00 0.742

< 0.06 < 0.06 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.92 8.09 7.74 6.69 6.78 7.08 6.71 6.91 6.69 6.84

- - - - - - - - - -

0.08 0.21 1.70 0.09 0.22 0.10 0.07 0.07 0.05 0.08

59.8 41.7 50.4 45.9 62.1 86.5 99.8 57.5 64.1 49.4

11.9 10.3 10.7 10.7 11.2 11.6 11.6 10.8 11.3 10.2

35.9 32.4 35.9 40.3 60.8 69.6 85.7 48.3 51.7 38.5

0.558 0.446 0.468 0.511 0.701 0.735 0.762 0.411 0.486 0.419

< 1 1 < 1 1 7 < 1 < 1 3 1 3

460 429 502 507 704 755 806 453 526 428

20.5 15.8 28.4 23.6 27.9 37.4 39.7 19.9 21.0 16.6

0.007 0.011 0.010 < 0.005 0.005 < 0.005 < 0.005 0.007 < 0.005 < 0.005

BH00-4R



Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter ODWS
 2

RUC
 1         

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

572 475 634 545 481 455 918 536 573 482 435 519 664 509

0.0253 0.0271 0.0353 0.0874 0.0125 0.013 0.040 0.040 0.04 0.06 0.06 0.07 0.06 0.07

47.5 41.9 63.4 29.2 37.4 35.5 101.0 35.2 43.8 46.0 34.3 39.4 66.2 31.1

2.95 2.30 2.93 2.73 2.17 1.93 3.11 1.80 1.51 3.20 1.73 2.18 2.19 1.54

0.563 0.473 0.555 0.558 0.475 0.367 1.100 0.789 0.638 0.820 0.508 0.719 0.997 0.874

110.0 90.4 85.8 90.0 104 90.2 112.0 106.0 101 125 78.1 102 95.2 109

110 150 110 150 130 150 141 194 115 254 137 205 116 134

0.0042 0.0250 0.00541 0.00368 0.00246 0.00258 0.00500 0.00400 0.004 0.008 0.003 0.003 0.003 0.003

107 71 83 87 73 80 146 94 102 125 122 93 112 103

0.00298 0.00278 0.00610 0.00228 0.00192 0.00415 0.00900 0.01000 0.010 < 0.005 0.0014 0.0020 0.0027 0.0021

420 1301 2001 1253 954 1322 1509 1336 1254 1753 967 1274 1308 1120

0.0015 0.0066 0.00181 0.00107 0.00055 0.00067 0.00250 0.00100 0.0014 0.0017 0.0006 0.0003 0.0017 0.0008

19.2 13.3 15.2 24.0 14.0 19.1 19.9 8.1 1.1 8.8 11.8 10.6 17.1 17.5

99.7 87.7 66.4 103 78.9 103 93 112 111 124 71.6 109 75.4 96.2

37.6 27.4 26.0 32.0 25.9 28.5 33.8 33.9 32.8 41.8 26.5 39.3 31.8 38.3

2.13 1.36 1.07 1.34 1.19 1.46 1.58 1.67 1.87 5.31 1.44 2.45 1.60 1.90

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 0.1 0.2 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.72 6.66 6.54 6.66 6.39 6.58 6.77 6.58 6.75 6.97 6.80 6.62 6.92 6.79

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

0.080 0.470 0.56 0.530 0.35 0.18 1.40 0.33 0.21 0.13 0.35 0.11 0.07 0.09

66.3 63.4 78.1 65.6 63.2 56.6 71.7 48.9 39.7 75.2 72.9 77.9 94.2 66.7

12.4 18.3 12.8 16.2 14.1 14.1 11.2 14.6 12.9 15.0 12.9 14.3 11.5 13.6

82.7 64.6 58.4 67.5 60.2 56.5 121.0 77.3 86.7 99.7 50.4 89.5 107 79.4

0.785 0.655 0.616 0.870 0.759 0.696 0.690 0.801 0.533 0.953 0.617 0.818 0.803 0.818

32 < 0.2 15 < 0.2 < 1 1 < 1 2 < 1 < 1 < 1 < 1 < 1 1

714 109 700 746 646 680 1240 922 827 1090 676 920 949 800

47.2 62.9 63.2 29.9 36.9 36.6 121.0 41.5 43.1 55.2 34.5 42.2 65.1 33.9

< 0.002 < 0.002 0.002 0.003 0.003 0.009 0.011 0.008 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH00-4B(S)



Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter ODWS
 2

RUC
 1         

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

22 38 24 30 28 23 29 26 32 49 72 35 26 30

0.145 0.098 0.0841 0.267 0.0346 0.037 0.030 0.040 0.02 0.03 0.04 0.03 0.05 0.03

0.9 1.0 0.8 1.0 0.7 0.9 0.9 1.1 0.95 1.28 1.35 1.09 1.11 1.13

0.0866 0.1040 0.0905 0.102 0.0907 0.0786 0.0860 0.0850 0.099 0.177 0.165 0.102 0.079 0.098

0.0178 0.0160 0.0236 0.0170 0.0449 0.0247 0.0180 0.0140 0.020 0.071 0.061 0.038 0.030 0.032

8.03 9.19 8.56 8.01 9.13 7.88 8.59 8.41 9.58 13.8 14.6 9.92 9.36 10.0

11.0 11.0 11 13 13 13 11 12 12.1 19.2 22.6 15.9 14.7 14.8

0.0019 0.0036 0.00204 0.00185 0.00163 0.00161 < 0.002 0.00200 0.002 0.002 0.002 0.002 0.002 0.002

17 < 8 14 13 9 11 49 14 37 19 27 14 31 23

0.00449 0.00131 0.00398 0.000335 0.000036 0.000144 < 0.005 < 0.005 < 0.005 < 0.005 0.0001 < 0.0001 < 0.0001 0.0001

130 151 2321 145 126 147 129 130 151 214 190 139 127 140

0.0011 0.0012 0.00063 0.00111 0.00054 0.00054 0.00150 0.00040 0.0003 0.0008 0.0003 0.0004 0.0005 0.0010

1.9 1.2 1.2 3.0 < 1 1.4 1.7 1.7 15.5 5.9 6.7 4.4 4.7 4.7

18.0 19.9 18.8 20.9 20.1 19.3 21.1 22.1 23.9 32.3 30.3 23.8 21.3 22.1

3.30 3.57 3.31 3.49 3.54 3.25 3.41 3.66 3.79 5.46 5.40 3.90 4.30 4.07

0.116 0.112 0.106 0.118 0.103 0.0916 0.0990 0.1120 0.132 0.184 0.206 0.133 0.120 0.127

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.65 6.79 6.31 6.47 6.31 6.51 6.55 7.12 6.64 6.46 6.67 6.54 6.73 6.74

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

0.92 0.68 1.05 1.58 0.93 1.08 1.03 0.93 1.45 2.00 1.13 1.09 1.87 1.59

2.05 2.60 2.26 2.15 2.34 2.00 1.90 2.00 1.9 2.8 3.1 2.3 2.3 2.5

9.1 10.6 9.49 10.3 8.97 8.42 8.82 9.09 9.42 9.26 8.69 8.93 8.90 8.69

5.49 6.18 5.98 6.05 6.10 6.03 6.20 6.70 8.1 11.3 11.1 8.0 6.4 6.5

0.0458 0.0545 0.0485 0.0554 0.0516 0.0465 0.0500 0.0540 0.057 0.078 0.086 0.058 0.057 0.060

16 14 15 16 16 16 15 14 13 10 14 18 17 15

66 109 94 114 131 129 74 75 82 117 118 85 75 79

0.8 1.1 1.0 1.2 1.0 1.0 1.2 2.2 1.2 1.5 1.6 1.1 8.2 1.2

< 0.002 < 0.002 < 0.002 0.004 0.005 0.004 0.008 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH00-4A(D)



Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter ODWS
 2

RUC
 1         

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

113 113 112 131 131 117 116 110 118 119 125 115 108 109

0.0824 0.0951 0.127 0.155 0.128 0.149 0.090 0.140 0.11 0.05 0.07 0.06 0.09 0.07

6.0 5.8 6.3 6.7 7.3 5.6 5.3 7.2 6.81 2.75 3.22 3.76 4.70 5.74

0.1650 0.1160 0.161 0.150 0.131 0.120 0.139 0.112 0.139 0.266 0.195 0.200 0.146 0.132

0.0184 0.0119 0.0154 0.0146 0.0577 0.0096 0.0110 < 0.005 < 0.005 0.016 0.010 0.009 0.012 0.012

41.9 41.2 40.1 38.3 52.8 42.1 46.1 40.9 42.5 45.9 45.9 43.6 44.4 40.6

78 78 87 83 93 72 88 70 74.0 66.6 80.3 77.3 83.6 69.2

0.0015 0.0081 0.00230 0.00168 0.00118 0.00126 < 0.002 < 0.002 0.002 0.003 0.002 0.002 0.002 0.002

115 119 118 167 50 195 180 222 187 69 135 89 108 164

0.00394 0.00936 0.00400 0.000532 0.000350 0.000277 < 0.005 < 0.005 < 0.005 < 0.005 0.0002 0.0001 0.0003 0.0003

368 320 450 381 332 385 381 343 396 364 336 329 326 308

0.0009 0.0021 0.00191 0.00077 0.00053 0.00053 0.00100 0.00050 0.0007 0.0008 < 0.0001 0.0003 0.0005 0.0006

24.6 38.0 43.0 75.3 116 62.5 71.0 76.8 77.7 19.0 44.7 26.3 52.8 61.4

1.76 1.99 1.74 2.65 2.61 2.42 2.65 2.39 2.48 1.74 2.03 2.16 1.84 1.97

20.2 18.9 18.1 19.1 21.5 18.3 21.4 19.7 21.6 21.9 21.6 19.9 22.0 19.3

0.380 0.306 0.342 0.288 0.299 0.267 0.362 0.264 0.335 0.512 0.479 0.435 0.419 0.296

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.09

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.04 6.45 6.03 6.04 6.57 6.56 6.06 6.00 6.23 6.57 6.25 6.34 6.34 6.25

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

0.58 0.47 0.74 0.52 0.50 0.7 0.53 0.69 0.50 0.14 0.35 0.21 0.38 0.48

3.63 3.51 3.74 3.28 3.46 2.93 3.00 2.60 2.9 3.7 3.6 3.3 3.7 3.1

13.4 14.5 13.2 15.1 16.3 13.9 13.3 14.1 14.5 12.2 12.1 12.1 12.3 11.6

13.20 14.50 12.4 15.9 19.9 18.0 17.6 20.2 20.3 12.6 19.5 17.7 20.6 16.0

0.336 0.358 0.318 0.421 0.508 0.420 0.408 0.431 0.433 0.310 0.345 0.339 0.396 0.361

1.1 3.2 0.7 3.1 < 10 < 10 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

349 429 403 440 454 503 288 256 298 279 252 261 257 243

6.6 5.4 7.2 6.1 9.5 7.6 8.2 11.1 8.8 3.3 4.7 4.6 6.3 7.5

< 0.002 0.004 < 0.002 0.002 0.004 0.012 0.007 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

MW06-1S



Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter ODWS
 2

RUC
 1         

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

86 87 92 90 95 80 96 82 89 93 97 89 93 80

0.343 0.221 0.430 0.418 0.0243 0.038 0.040 0.020 0.03 0.05 0.06 0.07 0.06 0.05

0.2 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.2 0.2 0.23 0.28 0.23 0.25 0.28 0.26

0.258 0.190 0.249 0.183 0.226 0.136 0.219 0.137 0.189 0.238 0.260 0.213 0.259 0.154

0.0296 0.0342 0.0312 0.0382 0.0504 0.0420 0.0270 0.0340 0.029 0.036 0.026 0.030 0.031 0.045

81 70 93.9 56.5 87.5 57.3 86.4 55.7 71.4 81.3 99.8 80.4 102 62.3

210 150 220 130 190 97 202 105 132 153 262 183 252 118

0.0014 0.0025 0.00226 0.00086 < 0.00003 0.00004 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

< 8 < 8 < 8 8 10 < 8 366 544 319 77 85 221 1440 1450

0.00605 0.00143 0.00542 0.000734 0.000009 0.000024 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 0.0002 0.0001

563 480 700 546 494 386 534 369 500 560 656 517 639 370

0.0024 0.0045 0.00325 0.00201 0.00050 0.00064 0.00090 0.00040 0.0005 0.0008 0.0008 0.0004 0.0018 0.0004

1.1 < 1 1.8 1.7 2.3 1.9 0.3 1.2 1.1 1.8 0.6 1.0 1.1 1.5

0.590 0.442 0.668 0.769 0.065 0.046 0.138 0.042 0.047 0.063 0.075 0.153 0.068 0.046

24.5 19.4 25.8 17.2 22.3 14.8 23.7 15.9 19.5 22.4 28.4 21.4 30.5 17.6

0.097 0.073 0.0932 0.0701 0.0702 0.0469 0.0710 0.0470 0.061 0.069 0.081 0.068 0.086 0.048

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

7.29 6.7 7.75 7.62 7.18 6.05 6.01 7.54 8.50 8.26 8.24 8.43 7.45 6.82

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

9.85 19.20 15.2 10.2 10.4 12.8 24.7 61.4 32.8 47.0 97.0 44.9 16.0 132

6.41 6.02 7.35 4.61 5.65 4.37 5.20 4.00 4.7 5.4 6.3 5.5 6.7 5.0

7.45 7.91 8.40 8.51 7.37 6.87 6.40 6.47 6.86 6.88 6.49 6.61 6.47 6.55

35.9 29.2 41.2 25.0 33.3 21.7 41.3 24.0 32.1 37.7 57.8 45.5 60.6 32.4

1.52 1.29 1.69 1.34 1.74 1.22 1.67 1.18 1.44 1.56 1.92 1.58 1.99 1.27

29 37 36 38 35 46 34 43 30 28 30 38 31 40

489 463 617 431 509 411 521 322 412 469 545 442 585 329

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.6 2 1.3 3.2 7.3 0.9 2.9 2.3

0.002 < 0.002 0.003 0.004 0.003 0.007 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

MW06-1D



Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter ODWS
 2

RUC
 1         

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

27 33 30 36 33 30 36 30 31 33 37 28 30 28

0.018 0.042 0.046 0.105 0.0073 0.019 < 0.01 < 0.01 < 0.01 < 0.01 0.01 < 0.01 < 0.01 0.01

0.2 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.1 0.1 0.13 0.11 0.10 0.11 0.15 0.09

0.070 0.059 0.0612 0.0700 0.0627 0.0759 0.0680 0.0630 0.073 0.086 0.078 0.063 0.062 0.056

0.0264 0.0204 0.0216 0.0226 0.0331 0.0238 0.0200 0.0150 0.016 0.029 0.026 0.021 0.028 0.023

8.0 7.2 7.73 7.43 8.89 8.20 8.61 8.09 9.26 8.88 8.92 7.43 8.83 7.51

5.8 6.3 6.1 6.0 6 5 6 6 7.0 5.1 7.3 4.8 6.2 6.6

< 0.0005 0.0016 0.00074 0.00037 0.00018 0.00029 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001

< 8 < 8 < 8 < 8 < 8 < 8 9 8 67 12 19 17 9 9

0.00893 0.00182 0.00358 0.000904 0.000408 0.000228 < 0.005 < 0.005 < 0.005 < 0.005 0.0004 0.0004 0.0004 0.0004

87 88 104 186 83 86 90 94 101 113 87 88 81 143

< 0.0005 0.0011 0.00136 0.00150 0.00085 0.00068 0.00050 0.00040 0.0002 0.0005 0.0009 0.0004 0.0010 0.0008

1.3 < 1 1.1 2.0 < 1 1.7 1.5 1.6 2.6 2.3 3.0 2.0 2.8 2.3

8.76 6.69 7.45 8.35 8.01 13.0 8.1 8.1 8.97 7.89 8.67 7.06 7.55 6.28

4.5 4.0 4.25 4.38 4.45 4.16 4.68 5.06 5.35 4.93 5.11 3.93 5.23 4.41

0.089 0.059 0.0679 0.0699 0.0638 0.0843 0.0650 0.0700 0.076 0.068 0.071 0.059 0.071 0.056

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 < 0.1 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.81 7.06 7.58 6.40 7.81 6.63 6.47 7.24 6.72 7.02 6.82 6.93 6.54 6.45

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

0.220 < 0.03 0.10 0.67 0.50 0.46 0.27 0.25 3.39 0.27 0.90 0.37 0.33 0.38

2.09 2.26 2.04 2.06 2.08 2.07 2.00 1.90 1.9 2.3 2.5 2.1 2.4 2.1

6.4 6.8 6.22 7.95 6.25 7.01 5.61 6.10 6.35 6.24 5.48 5.66 5.47 5.79

4.21 3.69 3.51 3.85 3.75 5.08 4.10 4.50 4.2 3.8 4.0 3.6 3.8 3.6

0.050 0.047 0.0478 0.0564 0.0480 0.0493 0.0560 0.0540 0.058 0.052 0.056 0.046 0.056 0.048

9.6 8.8 10 11 10 8 10 11 11 9 12 10 12 8

54 80 83 63 69 111 66 66 65 64 57 50 57 51

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.3 0.7 0.7 0.2 0.3 0.3 0.2 0.3

< 0.002 < 0.002 0.002 0.002 0.003 0.011 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

MW06-2S



Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter ODWS
 2

RUC
 1         

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

43 45 55 56 50 51 55 55 54 60 49 55 60 64

0.84 0.87 1.57 1.79 0.198 0.518 0.370 0.100 0.10 0.09 0.08 0.09 0.10 0.28

0.7 0.5 0.3 0.4 0.4 0.6 0.77 0.92 0.72 0.72 0.65 0.75 0.72 0.68

0.450 0.389 0.517 0.498 0.361 0.390 0.339 0.343 0.387 0.365 0.382 0.286 0.305 0.356

0.0067 0.0066 0.0067 0.0071 0.0167 0.0088 0.009 0.007 < 0.005 0.016 0.018 0.020 0.019 0.019

13.5 14.4 18.1 15.1 15.5 16.3 13.5 14.1 15.8 13.6 15.1 14.1 16.1 16.8

9 9.2 6.8 7.7 15 12 8.4 7.4 6.2 6.9 10.2 7.5 7.8 8.4

0.0019 0.0043 0.00295 0.00310 0.00105 0.00108 < 0.002 < 0.002 0.001 < 0.001 0.001 0.001 0.002 0.002

27 33 41 36 43 45 128 980 1290 216 353 231 2600 2950

0.00919 0.00755 0.0181 0.002411 0.000074 0.000144 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 0.0001 0.0001 0.0003

122 122 149 126 103 127 115 116 129 122 104 117 106 92

0.0067 0.0075 0.0138 0.00971 0.00143 0.00144 0.00120 0.00070 0.0011 0.0009 0.0007 0.0005 0.0009 0.0012

5.4 4.1 6.9 7.0 4.9 4.1 4.4 5.0 8.5 7.8 8.3 7.8 8.6 8.6

17.6 18.7 18.3 20.7 17.4 17.9 17.2 18.3 20.6 18.2 17.0 19.5 14.8 18.0

5.94 5.9 6.51 6.51 5.47 5.62 5.84 6.17 6.18 5.80 6.05 5.71 6.76 6.51

0.230 0.239 0.299 0.278 0.183 0.216 0.185 0.201 0.230 0.185 0.200 0.196 0.220 0.233

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.77 6.45 6.60 6.33 7.04 6.38 6.82 6.78 6.93 7.58 6.87 6.79 7.07 6.87

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

7.66 22.2 3.05 15.8 8.39 17.6 42.1 62.1 42.6 128 221 59.6 28.5 245

1.65 1.65 1.85 1.74 1.31 1.40 1.30 1.10 1.0 1.1 1.3 1.1 1.3 1.4

11.4 12.9 12.4 13.1 10.8 11.5 10.1 9.91 10.8 10.4 9.57 9.86 9.93 10.0

5.25 5.48 4.67 5.23 5.32 5.26 5.50 5.40 4.6 4.8 5.4 5.2 5.4 5.8

0.0612 0.0627 0.0663 0.0702 0.0608 0.0678 0.064 0.066 0.068 0.060 0.063 0.062 0.067 0.069

15 16 17 17 17 18 15 15 14 13 14 15 14 12

89 274 269 271 257 286 98 95 91 101 77 84 93 95

0.6 0.8 0.6 0.6 0.7 0.9 1.1 2.8 1.6 < 30 7.9 1.7 4.6 5.0

0.006 0.009 0.012 0.013 0.003 0.014 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
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Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background 5-year Trends

(median) 23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

Alkalinity (as CaCO3) 24 262 30 - 500 116 113 175 185 181 174 146 193 155 146 158 217 189 213

Aluminum 0.017 0.058 0.1 0.112 0.035 0.0165 0.0963 0.0053 0.008 0.020 0.010 0.02 0.03 0.05 0.03 0.03 0.04

Ammonia, Total (as N) 0.1 N/L N/L 0.2 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.01 0.02 0.02 0.02 0.03 0.03 0.04 0.04

Barium 0.072 0.304 1.0 0.171 0.135 0.204 0.217 0.220 0.166 0.216 0.151 0.214 0.228 0.286 0.201 0.223 0.146

Boron 0.01 1.3 5.0 0.0071 0.0068 0.0078 0.0086 0.0135 0.0086 < 0.005 < 0.005 < 0.005 0.008 < 0.005 < 0.005 0.005 0.008

Calcium 7.5 N/L N/L 43.7 34.0 58.8 53.9 59.2 51.7 51.3 44.1 48.5 48.6 64.0 49.3 55.0 39.6

Chloride 12 131 250 190 170 250 190 240 160 266 138 220 199 306 192 252 115

Chromium 0.001 0.013 0.05 0.0009 0.0044 0.00244 0.00062 0.00009 0.00012 < 0.002 < 0.002 0.001 < 0.001 < 0.001 < 0.001 0.001 < 0.001

Chemical Oxygen Demand 9 N/L N/L 14 < 8 22 22 26 13 22 50 27 45 24 26 31 40

Cobalt 0.0016 N/L N/L 0.00376 0.00112 0.00193 0.000812 0.000272 0.000378 < 0.005 < 0.005 < 0.005 < 0.005 0.0003 0.0003 0.0003 0.0004

Conductivity (µS/cm)
 3 101 N/L N/L 602 566 823 852 652 676 900 620 964 837 840 757 696 931

Copper 0.00062 0.5 1 0.0048 0.0124 0.00609 0.00583 0.00525 0.00616 0.00680 0.00700 0.0059 0.0057 0.0065 0.0073 0.0073 0.0082

Dissolved Organic Carbon 1.6 3.3 5 5.4 3.5 6.5 9.5 6.6 5.7 2.3 5.7 1.9 3.6 2.5 4.2 3.2 6.9

Iron 7.14 7.14 0.3 0.111 0.060 0.043 0.183 0.019 0.019 0.143 0.006 0.008 0.009 0.009 0.018 0.017 0.006

Magnesium 4.53 N/L N/L 23.2 17.2 28.9 31.4 27.8 25.6 23.1 25.0 24.1 25.3 34.6 25.0 29.3 21.9

Manganese 0.05 0.05 0.05 0.0338 0.0274 0.0517 0.0769 0.0354 0.0659 0.0270 0.0700 0.029 0.083 0.052 0.106 0.033 0.084

Nitrate (as N) 0.06 2.55 10 1.08 0.96 1.48 1.49 2.06 1.75 1.80 1.70 1.88 2.09 2.61 3.08 3.20 1.96

Nitrite (as N) 0.05 0.3 1 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5 6.99 6.50 6.91 6.75 6.27 6.60 7.96 7.30 6.74 7.71 6.66 7.42 6.94 6.86

Phenols - N/L N/L - - - - - - - - - - - - - -

Phosphorus, Total 0.37 N/L N/L 2.59 0.53 0.47 4.74 0.57 1.96 1.07 1.83 0.86 1.89 1.03 0.29 0.67 0.53

Potassium 1.57 N/L N/L 4.59 4.85 5.42 4.73 4.63 4.30 4.00 3.90 4.0 4.6 5.2 4.5 4.9 4.1

Silicon 6.73 N/L N/L 9.1 11.4 10.4 12.5 9.37 10.6 7.0 9.8 7.28 9.56 7.47 9.20 7.84 9.88

Sodium 4.5 102 200 78 89 55.7 60.6 113 68.4 163.0 82.3 160 123 182 131 171 109

Strontium 0.044 N/L N/L 0.297 0.230 0.368 0.414 0.435 0.341 0.405 0.315 0.379 0.317 0.462 0.334 0.422 0.273

Sulphate 19 260 500 19 19 18 22 23 19 23 23 18 16 26 26 27 22

Total Dissolved Solids 79 289 500 369 429 583 531 643 549 655 474 670 624 744 562 658 451

Total Kjeldahl Nitrogen 0.5 N/L N/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.7 2.5 0.7 0.8 0.9 0.7 0.8 0.9

Zinc 0.005 2.5 5 < 0.002 < 0.002 < 0.002 0.003 0.005 0.012 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter RUC
 1         

ODWS
 2
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Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter RUC
 1         

ODWS
 2

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

140 145 154 164 192 157 169 193 179 184 197 203 200 224

0.193 0.105 0.0998 0.184 0.0099 0.012 0.020 0.020 0.03 0.05 0.04 0.05 0.05 0.06

0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.05 0.02 0.04 0.04 0.05 0.05 0.04 0.05

0.1200 0.1040 0.105 0.110 0.123 0.0904 0.1200 0.1020 0.121 0.171 0.157 0.165 0.151 0.176

0.0111 0.0102 0.0114 0.0108 0.0158 0.0106 0.0080 < 0.005 < 0.005 0.012 0.010 0.009 0.012 0.013

48.9 48.0 50.5 45.7 63.2 51.6 56.8 53.3 60.1 63.4 70.8 80.1 77.1 90.4

51 49 54 48 58 46 51 48 44.9 50.0 70.1 76.8 80.5 90.8

0.0007 0.0027 0.00115 0.00046 < 0.00003 0.00003 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

9 < 8 13 < 8 14 8 354 95 < 5 21 37 14 56 58

0.00535 0.00271 0.00576 0.000770 0.000456 0.000166 < 0.005 < 0.005 < 0.005 < 0.005 0.0006 0.0005 0.0004 0.0007

322 370 426 360 349 381 352 304 394 429 398 466 413 495

0.0011 0.0012 0.00158 0.00083 0.00065 0.00097 0.00060 0.00080 0.0014 0.0009 0.0002 0.0005 0.0018 0.0006

2.8 2.4 4.0 3.0 4.0 2.8 3.6 3.2 4.4 4.5 6.2 5.7 6.5 8.8

0.193 0.182 0.140 0.244 0.021 0.032 0.049 0.049 0.046 0.128 0.167 0.372 0.135 0.407

22.1 20.5 20.9 21.9 25.6 21.3 24.8 25.0 27.2 28.7 32.0 34.2 36.9 41.5

0.099 0.110 0.110 0.0726 0.130 0.0589 0.1290 0.0720 0.064 0.069 0.168 0.199 0.077 0.245

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 0.10 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

7.11 7.17 7.54 7.21 8.04 8.27 6.89 7.12 7.91 7.68 7.94 8.14 7.69 7.71

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

4.060 6.860 7.88 3.84 5.57 1.72 21.80 3.04 2.05 4.36 7.38 1.93 1.45 2.62

4.79 5.39 5.30 4.60 5.12 4.44 4.50 4.30 4.5 5.0 5.5 5.4 5.8 6.1

7.41 7.93 7.52 8.54 7.67 6.98 6.81 6.94 7.48 7.41 7.10 7.37 7.09 7.36

8.17 8.67 7.72 8.63 8.79 7.78 9.30 8.90 9.1 9.5 11.0 11.4 11.5 12.8

0.383 0.373 0.380 0.419 0.492 0.421 0.453 0.457 0.500 0.478 0.550 0.587 0.615 0.671

23 23 26 24 26 24 25 15 21 19 25 26 25 25

206 309 354 257 380 334 291 283 307 325 307 346 356 398

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.5 0.5 0.3 0.6 0.5 0.5 0.4 0.6

< 0.002 0.005 < 0.002 0.003 0.002 0.007 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
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Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter RUC
 1         

ODWS
 2

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

23 30 24 23 25 26 26 21 21 22 24 16 17 18

0.148 0.134 0.111 0.176 0.0129 0.011 < 0.01 < 0.01 < 0.01 0.01 0.01 < 0.01 < 0.01 0.05

0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.01 < 0.01 0.02 0.01 0.03 0.02 0.05 0.02

0.0174 0.0204 0.0186 0.0188 0.0114 0.0114 0.0120 0.0100 0.012 0.013 0.011 0.010 0.008 0.013

0.0062 0.0053 0.0061 0.0057 0.0075 0.0070 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.005 < 0.005 0.006

7.03 7.35 7.41 6.79 8.63 7.45 7.31 7.17 7.40 6.71 7.56 6.84 6.63 7.00

2.0 3.1 3.2 2.4 3 4 3 3 4.2 1.9 3.4 0.9 2.0 2.3

< 0.0005 0.0009 0.00055 0.00035 0.00014 0.00023 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.001

< 8 < 8 < 8 < 8 < 8 < 8 8 8 20 11 9 9 42 7

0.00327 0.00535 0.00392 0.000708 0.000020 0.000052 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 0.0001

55 62 67 152 53 64 54 53 60 56 58 51 45 53

0.001 0.0013 0.00116 0.00095 0.00079 0.00065 0.0006 0.0004 0.0006 0.0005 0.0014 0.0017 0.0011 0.0013

2.8 < 1 2.2 1.9 < 1 < 1 0.9 0.8 1.5 1.9 1.9 2.7 1.8 1.3

0.183 0.292 0.151 0.222 0.012 0.012 0.005 < 0.005 0.006 0.017 0.012 0.023 0.011 0.084

3.74 3.70 3.57 3.68 3.71 3.77 3.34 3.83 3.58 3.21 3.74 3.02 3.36 3.53

0.0095 0.0150 0.0123 0.00665 0.00114 0.00094 0.00100 < 0.001 < 0.001 0.001 0.004 < 0.001 < 0.001 0.002

0.14 0.16 0.18 0.12 0.14 0.23 0.20 0.20 0.20 0.08 0.20 < 0.05 < 0.05 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.89 6.30 6.65 7.05 7.06 8.56 6.30 7.17 7.06 6.87 7.05 6.66 6.96 6.58

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

0.60 1.16 1.28 0.52 1.01 1.26 1.00 1.08 2.53 3.82 0.97 0.48 2.57 0.91

1.19 1.16 1.10 1.11 1.04 1.11 0.90 0.80 0.8 0.9 1.0 0.9 0.9 1.0

6.57 7.17 6.55 8.02 6.63 6.21 5.81 6.10 6.19 6.25 5.95 6.11 5.91 6.35

2.01 2.07 1.89 2.12 2.19 2.15 2.40 2.60 2.5 2.3 2.5 2.7 2.5 2.3

0.0341 0.0385 0.0353 0.0414 0.0403 0.0391 0.0410 0.0440 0.045 0.037 0.042 0.042 0.037 0.038

14 14 12 15 14 10 12 15 14 12 14 18 13 12

< 30 66 57 69 111 106 48 48 49 44 42 41 40 39

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.3 0.2 0.3 0.2 0.2 0.1 0.2 0.2

0.002 0.002 < 0.002 0.003 0.003 0.006 0.009 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.005 < 0.005
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Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter RUC
 1         

ODWS
 2

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

35 40 36 41 40 37 40 36 36 36 36 36 36 32

0.225 0.191 0.132 0.209 0.0184 0.025 0.020 0.010 0.01 0.01 0.02 0.05 0.02 0.01

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.01 < 0.01 0.03 0.02 0.02 0.03 0.03 0.03

0.0225 0.0241 0.0185 0.0219 0.0145 0.0142 0.0150 0.0130 0.014 0.020 0.015 0.017 0.013 0.017

0.0066 0.0056 0.0067 0.0059 0.0079 0.0063 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.005 0.006 0.006

8.14 8.40 9.31 7.45 9.75 8.29 9.08 8.06 8.21 8.65 8.78 8.85 9.12 8.51

0.8 1.7 0.8 1.5 1 1 1 2 3.8 2.3 2.3 2.6 1.7 3.4

0.0018 0.0022 0.00189 0.00159 0.00161 0.00160 < 0.002 < 0.002 0.002 < 0.001 0.002 0.002 0.003 0.002

< 8 < 8 < 8 < 8 < 8 < 8 121 52 < 5 17 17 < 5 37 25

0.00516 0.00181 0.00425 0.000664 < 0.000004 0.000053 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.0001

64 64 76 208 60 69 63 61 65 62 59 62 56 129

0.0014 0.0021 0.00129 0.00130 0.00058 0.00088 0.00060 0.00030 0.0004 0.0003 0.0009 0.0006 0.0005 0.0007

2.5 < 1 1.1 1.4 2.0 < 1 0.6 1.6 0.9 1.2 0.6 0.7 1.0 1.0

0.282 0.299 0.153 0.225 < 0.007 0.016 0.007 < 0.005 < 0.005 0.007 0.007 0.082 0.018 0.006

3.95 3.87 4.10 3.75 4.16 3.95 4.20 4.55 4.28 4.65 4.50 4.55 4.69 4.78

0.0298 0.0190 0.0194 0.0114 0.00298 0.00390 0.00200 < 0.001 0.001 < 0.001 0.001 0.002 0.001 < 0.001

0.08 0.14 0.10 0.17 0.13 0.15 0.20 0.30 0.21 0.21 0.20 0.19 0.09 0.16

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

7.11 6.80 6.54 7.81 7.59 7.58 6.54 7.49 7.79 6.97 8.12 7.57 7.53 7.86

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

2.960 2.570 1.65 1.83 1.09 1.40 3.69 4.61 1.43 2.21 4.55 2.30 2.48 2.35

1.65 1.66 1.78 1.49 1.63 1.38 1.30 1.10 1.1 1.2 1.3 1.2 1.4 1.2

6.39 7.46 7.16 8.12 6.88 6.56 5.78 6.87 7.01 7.26 6.47 6.91 6.16 6.90

2.58 2.94 2.63 2.82 2.95 3.03 2.80 3.40 3.1 2.9 3.0 3.1 2.9 3.0

0.0255 0.0260 0.0267 0.0274 0.0272 0.0270 0.0280 0.0300 0.028 0.030 0.029 0.032 0.029 0.034

8.6 7.9 9.2 7.8 8 7 8 7 7 6 7 9 8 8

63 66 89 80 69 94 56 54 53 55 45 52 48 49

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.7 0.3 0.2 0.3 0.4 0.3 0.1 0.2

0.002 < 0.002 < 0.002 0.004 0.004 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

MW10-7D



Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background 5-year Trends

(median) 01-Nov-13 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 (sparkline)

Alkalinity (as CaCO3) 24 262 30 - 500 147 56 48 48 48 38 44 36 53 44 47

Aluminum 0.017 0.058 0.1 0.0134 0.0186 0.0217 0.021 0.010 0.020 0.02 0.03 0.03 0.01 0.03

Ammonia, Total (as N) 0.1 N/L N/L 0.1 < 0.1 < 0.1 < 0.1 < 0.01 < 0.01 0.02 0.01 0.03 0.02 0.03

Barium 0.072 0.304 1.0 0.1060 0.0905 0.100 0.0905 0.0920 0.0580 0.061 0.069 0.078 0.075 0.073

Boron 0.01 1.3 5.0 0.0218 0.0237 0.0247 0.0189 0.0290 0.0270 0.032 0.024 0.017 0.014 0.032

Calcium 7.5 N/L N/L 13.8 11.6 15.8 11.5 15.5 8.5 13.6 9.23 11.5 10.7 18.0

Chloride 12 131 250 1.0 1.5 3 2 3 < 0.5 4 < 0.5 1.0 < 0.5 2.2

Chromium 0.001 0.013 0.05 0.0021 0.00041 0.00051 0.00049 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 0.001

Chemical Oxygen Demand 9 N/L N/L < 8 < 8 8 < 8 8 7 17 9 7 5 8

Cobalt 0.0016 N/L N/L 0.000278 0.000025 0.000280 0.000364 < 0.005 < 0.005 < 0.005 < 0.005 0.0003 0.0002 0.0003

Conductivity (µS/cm)
 3 101 N/L N/L 125 282 92 117 110 82 115 79 80 88 122

Copper 0.00062 0.5 1 0.2790 0.09239 0.0858 0.0872 0.0352 0.0757 0.0277 0.0592 0.0565 0.0670 0.102

Dissolved Organic Carbon 1.6 3.3 5 2.6 4.4 5.0 4.5 3.8 3.4 3.7 3.1 4.1 2.5 3.8

Iron 7.14 7.14 0.3 0.015 < 0.007 0.025 0.031 0.010 < 0.005 0.009 0.036 0.024 0.013 0.009

Magnesium 4.53 N/L N/L 5.81 4.88 5.77 5.32 5.64 4.01 4.06 3.49 4.62 4.38 5.76

Manganese 0.05 0.05 0.05 0.00556 0.00536 0.00955 0.0131 0.0060 0.0020 0.003 0.012 0.010 0.002 0.006

Nitrate (as N) 0.06 2.55 10 2.51 1.53 2.40 0.95 3.80 0.80 2.52 0.48 0.35 0.49 4.44

Nitrite (as N) 0.05 0.3 1 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5 7.42 6.53 7.71 7.79 7.04 7.46 7.05 7.93 6.57 6.98 6.64

Phenols - N/L N/L - - - - - - - - - - -

Phosphorus, Total 0.37 N/L N/L < 0.03 < 0.03 < 0.03 < 0.03 0.05 0.03 < 0.01 0.03 0.05 0.02 0.02

Potassium 1.57 N/L N/L 3.95 3.56 4.38 3.46 3.20 2.90 3.0 2.8 4.1 3.3 3.8

Silicon 6.73 N/L N/L 5.13 5.74 4.32 4.35 3.92 4.21 4.06 4.48 4.32 4.33 4.00

Sodium 4.5 102 200 2.63 2.34 2.92 2.26 4.80 2.40 5.7 1.8 2.5 1.7 3.6

Strontium 0.044 N/L N/L 0.0714 0.0670 0.0777 0.0592 0.0840 0.0480 0.066 0.043 0.058 0.052 0.087

Sulphate 19 260 500 6.1 10 13 6 9 4 8 5 6 4 7

Total Dissolved Solids 79 289 500 89 71 134 123 90 52 76 50 56 53 81

Total Kjeldahl Nitrogen 0.5 N/L N/L 1.1 < 0.5 < 0.5 < 0.5 0.3 0.3 0.4 0.3 0.3 0.2 0.3

Zinc 0.005 2.5 5 0.070 0.040 0.028 0.034 0.013 0.035 0.018 0.023 0.010 0.018 0.040

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter RUC
 1         

ODWS
 2

R1



Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter RUC
 1         

ODWS
 2

5-year Trends

01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

63 62 74 65 64 62 63 61 63 63 63 57 59

0.0045 0.0067 0.0077 0.0080 0.009 < 0.01 < 0.01 < 0.01 0.03 0.02 0.02 0.02 0.03

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.03 0.01 0.05 0.04 0.05 0.05 0.06 0.04

0.0627 0.0789 0.0694 0.0778 0.0643 0.0750 0.0660 0.08 0.086 0.064 0.068 0.074 0.076

0.0863 0.0369 0.0747 0.0424 0.0727 0.0340 0.0470 0.024 0.073 0.079 0.076 0.035 0.075

18.9 20.0 17.7 21.8 18.8 20.0 19.4 21.2 21.0 19.5 20.3 21.6 21.8

1.8 2.8 2.2 2 1 3 2 4.4 2.2 2.4 2.1 4.6 3.0

0.0012 0.00030 < 0.00003 < 0.00003 0.00004 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.001

< 8 < 8 < 8 < 8 < 8 < 5 < 5 < 5 < 5 < 5 < 5 < 5 5

0.000069 0.000085 < 0.000004 < 0.000004 0.000027 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.0001

152 347 330 71 173 129 150 162 165 124 143 130 137

0.0788 0.0761 0.07409 0.0711 0.0767 0.0276 0.0395 0.0553 0.0519 0.107 0.0354 0.126 0.0923

< 1 < 1 1.0 1.3 < 1 0.7 0.5 0.5 0.9 0.6 < 0.2 1.0 0.8

0.120 0.581 0.076 0.255 0.031 0.023 0.013 0.036 0.042 0.150 0.036 0.643 0.591

4.67 4.98 4.63 5.09 4.74 5.28 5.43 5.61 5.28 4.91 4.87 5.90 5.56

0.0128 0.0147 0.0118 0.0151 0.0115 0.0130 0.0100 0.013 0.013 0.013 0.011 0.016 0.012

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 0.2 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

7.41 7.46 6.96 7.53 7.74 6.68 7.74 8.22 8.44 7.75 7.35 6.93 8.17

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

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 0.02 < 0.01 < 0.01 0.02 0.03 < 0.01 0.01 < 0.01

1.50 1.66 1.44 1.68 1.43 1.40 1.30 1.3 1.4 1.4 1.3 1.6 1.5

5.05 5.33 6.06 5.56 4.77 4.73 4.80 5.18 4.98 4.58 4.70 4.85 4.80

10.0 5.16 8.62 5.93 8.74 5.90 7.60 5.3 7.9 10.3 9.8 5.6 8.9

0.812 0.767 0.859 0.904 0.837 0.890 0.908 0.892 0.834 0.840 0.866 0.925 0.943

25 22 24 24 21 21 21 19 19 25 24 22 23

83 129 106 103 143 99 100 101 102 92 95 92 95

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.1 0.1 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

0.045 0.038 0.058 0.047 0.060 0.018 0.034 0.031 0.038 0.026 0.025 0.025 0.045

R2



Table 4

Groundwater Quality (ODWS)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 262 30 - 500

Aluminum 0.017 0.058 0.1

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

Barium 0.072 0.304 1.0

Boron 0.01 1.3 5.0

Calcium 7.5 N/L N/L

Chloride 12 131 250

Chromium 0.001 0.013 0.05

Chemical Oxygen Demand 9 N/L N/L

Cobalt 0.0016 N/L N/L

Conductivity (µS/cm)
 3 101 N/L N/L

Copper 0.00062 0.5 1

Dissolved Organic Carbon 1.6 3.3 5

Iron 7.14 7.14 0.3

Magnesium 4.53 N/L N/L

Manganese 0.05 0.05 0.05

Nitrate (as N) 0.06 2.55 10

Nitrite (as N) 0.05 0.3 1

pH (units)
 3 6.56 6.5 - 8.5 6.5 - 8.5

Phenols - N/L N/L

Phosphorus, Total 0.37 N/L N/L

Potassium 1.57 N/L N/L

Silicon 6.73 N/L N/L

Sodium 4.5 102 200

Strontium 0.044 N/L N/L

Sulphate 19 260 500

Total Dissolved Solids 79 289 500

Total Kjeldahl Nitrogen 0.5 N/L N/L

Zinc 0.005 2.5 5

Notes:

1.  Reasonable Use Criteria (RUC) criteria.

2.  Ontario Drinking Water Standards (ODWS).

3.  Results obtained from field analysis.

Results expressed in mg/L unless otherwise noted.

Bold and Shaded values exceed the ODWS.

Bold and Italic values exceed RUC limits.

N/L indicates no limit specified.

'-' means parameter not analyzed.

Parameter RUC
 1         

ODWS
 2

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

71 107 85 120 99 134 89 126 70 82 82 108 69 102

0.028 0.019 0.0121 0.228 0.0305 0.278 < 0.01 0.300 0.04 0.04 0.03 0.04 0.07 0.06

0.1 < 0.1 0.1 < 0.1 < 0.1 0.3 < 0.01 1.87 0.03 0.03 0.01 0.02 0.05 0.14

0.0299 0.0440 0.0314 0.0467 0.0315 0.0482 0.0760 0.0540 0.019 0.034 0.025 0.036 0.010 0.039

0.017 0.018 0.0186 0.0186 0.0218 0.0194 0.0340 0.0090 0.007 0.016 0.010 0.008 0.014 0.014

25.3 37.7 29.6 35.2 33.7 43.5 20.1 40.8 19.9 27.5 28.7 41.0 16.5 38.9

1.4 1.2 1.0 1.1 < 1 1 0.7 0.8 2.8 0.5 0.6 < 0.5 0.8 1.6

< 0.0005 0.0023 0.00037 0.00015 0.00015 0.00026 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.001

< 8 < 8 < 8 8 < 8 9 12 25 24 14 8 8 22 17

0.000223 0.000202 0.000139 0.000180 0.000095 0.00054 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 0.0001 0.0001 0.0002

113 171 217 319 126 207 119 152 107 137 102 152 81 147

0.0035 0.0029 0.00290 0.00546 0.00264 0.00503 0.00250 0.00490 0.0033 0.0021 0.0021 0.0018 0.0039 0.0034

5.7 2.4 4.1 3.9 4.3 3.6 4.5 5.7 6.6 4.3 3.0 3.1 8.5 6.3

0.034 0.013 0.018 0.165 0.014 0.287 0.026 0.261 0.030 0.013 0.007 0.009 0.040 0.048

1.13 1.18 1.08 1.27 1.19 1.44 5.29 1.67 1.00 1.17 1.35 1.37 0.81 1.29

0.0048 0.0133 0.00110 0.0882 0.00753 0.0501 0.013 0.199 0.003 0.011 0.002 0.007 < 0.001 0.041

1.05 1.57 0.80 0.97 0.90 0.26 1.30 0.90 0.42 0.57 0.41 0.68 0.09 0.78

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

8.07 7.51 7.75 7.97 6.63 7.66 7.83 7.94 8.00 6.95 8.14 8.45 7.85 7.65

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

0.14 0.24 0.13 0.24 0.11 0.46 0.15 0.6 0.04 0.17 0.10 0.16 0.04 0.13

8.19 8.18 7.67 8.05 9.77 8.93 1.4 9.8 11.0 8.4 6.9 7.5 15.0 13.1

4.07 4.55 4.12 5.52 4.45 4.53 4.74 4.51 4.66 5.00 4.48 4.58 4.28 4.85

4.11 3.79 3.28 3.39 4.01 3.86 6.00 5.40 5.0 2.9 2.4 2.4 6.4 5.3

0.177 0.246 0.187 0.274 0.229 0.297 0.884 0.3 0.172 0.182 0.195 0.256 0.160 0.274

6.2 5.6 5.7 5.5 4 3 5 4 4 3 4 3 4 3

94 129 123 137 129 171 112 149 88 98 86 115 81 113

< 0.5 0.6 < 0.5 < 0.5 < 0.5 0.6 0.3 3.3 0.5 0.3 0.2 0.2 0.4 0.6

< 0.002 < 0.002 0.008 0.009 0.002 0.011 0.018 0.010 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

R3



Table 4

Volatile Organic Compounds (ODWS)

Killaloe Waste Disposal Site

14-Oct-15 24-Oct-16 17-Oct-17 25-Oct-18 15-Oct-19 14-Oct-15 24-Oct-16 17-Oct-17 25-Oct-18 15-Oct-19

Acetone N/L - 0.006 0.016 0.010 < 0.03 - < 0.002 0.004 < 0.002 < 0.03

Benzene 0.001 0.0016 0.0009 0.0015 0.0006 0.0009 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

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

Bromodichloromethane N/L < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

Bromoform N/L < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.005

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

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

Chlorobenzene 0.08 0.002 0.0016 0.003 0.0018 0.0025 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

Chloroethane N/L < 0.005 < 0.0001 0.0018 < 0.0001 < 0.003 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.003

Chloroform N/L < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.001 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.001

Chloromethane N/L < 0.005 < 0.0003 0.0005 < 0.0003 < 0.002 < 0.005 < 0.0003 < 0.0003 < 0.0003 < 0.002

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

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

Dibromochloromethane N/L < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

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

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

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

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

1,4-Dichlorobenzene 0.005 0.0013 0.0018 0.0016 0.0010 0.0011 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

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

Dichloroethane, 1,1- N/L < 0.0005 0.0001 0.0003 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

Dichloroethane, 1,2- 0.005 < 0.0005 < 0.0001 < 0.0001 0.0002 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

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

Dichloroethylene, cis-1,2- N/L 0.0008 0.0003 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 0.0003 < 0.0001 < 0.0005

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

Dichloromethane (Methylene Chloride) 0.05 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.005

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

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

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

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

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

Ethylbenzene 0.0024 < 0.0005 < 0.0005 < 0.0005 < 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 - < 0.001 < 0.001 < 0.001 < 0.0006

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

Isopropylbenzene N/L - < 0.0002 0.0003 < 0.0002 < 0.0002 - < 0.0002 < 0.0002 < 0.0002 < 0.0002

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

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

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

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

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

Naphthalene N/L - 0.001 0.0013 < 0.0007 < 0.0004 - < 0.0007 < 0.0007 < 0.0007 < 0.0004

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

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

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

Styrene N/L < 0.0005 < 0.0005 < 0.0005 < 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 < 0.0001

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

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

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

Toluene 0.024 < 0.0005 < 0.0005 < 0.0005 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

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

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

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

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

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

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

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

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

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

Vinyl Chloride 0.001 0.0002 0.0004 0.0018 0.0004 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

Xylene; total 0.3 0.0005 < 0.0005 < 0.0005 < 0.0004  < 0.0015 < 0.0005 < 0.0005 < 0.0005 < 0.0004  < 0.0015

m-Xylene & p-Xylene N/L 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.0010 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.001

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

Notes:

1.  Ontario Drinking Water Standards (ODWS)

All results are expressed in mg/L unless otherwise stated.

Shaded areas indicate values that exceed O.D.W.S. maximum acceptable concentrations.

N/L indicates No Limit specified.

'-' means parameter not analyzed.

Parameter ODWS
1

BH00-4R BH00-4A(D)



Table 4

Volatile Organic Compounds (ODWS)

Killaloe Waste Disposal Site

Acetone N/L

Benzene 0.001

Bromobenzene N/L

Bromodichloromethane N/L

Bromoform N/L

Bromomethane N/L

Carbon Tetrachloride 0.002

Chlorobenzene 0.08

Chloroethane N/L

Chloroform N/L

Chloromethane N/L

Chlorotoluene,2- N/L

Chlorotoluene,4- N/L

Dibromo-3-Chloropropane, 1,2- N/L

Dibromochloromethane N/L

Dibromoethane,1,2- (Ethylene Dibromide) N/L

Dibromomethane N/L

1,2-Dichlorobenzene 0.2

1,3-Dichlorobenzene N/L

1,4-Dichlorobenzene 0.005

Dichlorodifluoromethane N/L

Dichloroethane, 1,1- N/L

Dichloroethane, 1,2- 0.005

Dichloroethylene (vinylidene chloride), 1,1- 0.014

Dichloroethylene, cis-1,2- N/L

Dichloroethylene, trans-1,2- N/L

Dichloromethane (Methylene Chloride) 0.05

Dichloropropane, 1,2- N/L

Dichloropropane,1,3- N/L

Dichloropropane,2,2- N/L

Dichloropropylene, cis-1,3- N/L

Dichloropropylene, trans-1,3- N/L

Dichloropropene,1,1- N/L

Ethylbenzene 0.0024

Hexachlorobutadiene N/L

Hexane N/L

Isopropylbenzene N/L

Isopropyltoluene,4- N/L

Methyl Butyl Ketone N/L

Methyl Ethyl Ketone N/L

Methyl Isobutyl Ketone N/L

Methyl-t-Butyl Ether N/L

Naphthalene N/L

n-Butylbenzene N/L

n-Propylbenzene N/L

sec-Butylbenzene N/L

Styrene N/L

tert-Butylbenzene N/L

Tetrachloroethane, 1,1,1,2- N/L

Tetrachloroethane, 1,1,2,2- N/L

Tetrachloroethylene (Perchloroethylene) 0.03

Toluene 0.024

Trichlorobenzene,1,2,3- N/L

Trichlorobenzene,1,2,4- N/L

Trichloroethane, 1,1,1- N/L

Trichloroethane, 1,1,2- N/L

Trichloroethene (Trichloroethylene) 0.005

Trichlorofluoromethane N/L

Trichloropropane,1,2,3- N/L

Trimethylbenzene,1,2,4- N/L

Trimethylbenzene,1,3,5- N/L

Vinyl Chloride 0.001

Xylene; total 0.3

m-Xylene & p-Xylene N/L

o-Xylene N/L

Notes:

1.  Ontario Drinking Water Standards (ODWS)

All results are expressed in mg/L unless otherwise stated.

Shaded areas indicate values that exceed O.D.W.S. maximum acceptable concentrations.

N/L indicates No Limit specified.

'-' means parameter not analyzed.

Parameter ODWS
1

17-Aug-11 5-Sep-12 01-Nov-13 28-Oct-14 14-Oct-15 24-Oct-16 17-Oct-17 25-Oct-18 15-Oct-19

- - - - - < 0.002  < 0.002 < 0.002 < 0.03

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0001 < 0.0001 < 0.0001 < 0.0004

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.0005

< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.003

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.001

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0003 < 0.0003 < 0.0003 < 0.002

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.001 < 0.001 < 0.001 < 0.0006

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0002

- - - - - < 0.001 < 0.001 < 0.001 < 0.0001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.001 < 0.001 < 0.001 < 0.002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0002 < 0.0002 < 0.0002 -

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.001 < 0.001 < 0.001 < 0.0006

- - - - - < 0.001 < 0.001 < 0.001 < 0.005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0004 < 0.0004 < 0.0004 < 0.0002

- - - - - < 0.010 < 0.010 < 0.010 < 0.005

- - - - - < 0.001 < 0.001 < 0.001 < 0.02

- - - - - < 0.001 < 0.001 < 0.001 < 0.02

- - - - - < 0.001 < 0.001 < 0.001 < 0.002

- - - - - < 0.0007 < 0.0007 < 0.0007 < 0.0004

- - - - - < 0.0007 < 0.0007 < 0.0007 < 0.0004

- - - - - < 0.0004 < 0.0004 < 0.0004 < 0.0001

- - - - - < 0.0005 < 0.0005 < 0.0005 < 0.0001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0001 < 0.0001 < 0.0001 < 0.0001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.0008

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.002 < 0.002 < 0.002 < 0.001

- - - - - < 0.0006 < 0.0006 < 0.0006 < 0.0001

< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004  < 0.0015

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

MW06-1S



Table 4

Volatile Organic Compounds (ODWS)

Killaloe Waste Disposal Site

Acetone N/L

Benzene 0.001

Bromobenzene N/L

Bromodichloromethane N/L

Bromoform N/L

Bromomethane N/L

Carbon Tetrachloride 0.002

Chlorobenzene 0.08

Chloroethane N/L

Chloroform N/L

Chloromethane N/L

Chlorotoluene,2- N/L

Chlorotoluene,4- N/L

Dibromo-3-Chloropropane, 1,2- N/L

Dibromochloromethane N/L

Dibromoethane,1,2- (Ethylene Dibromide) N/L

Dibromomethane N/L

1,2-Dichlorobenzene 0.2

1,3-Dichlorobenzene N/L

1,4-Dichlorobenzene 0.005

Dichlorodifluoromethane N/L

Dichloroethane, 1,1- N/L

Dichloroethane, 1,2- 0.005

Dichloroethylene (vinylidene chloride), 1,1- 0.014

Dichloroethylene, cis-1,2- N/L

Dichloroethylene, trans-1,2- N/L

Dichloromethane (Methylene Chloride) 0.05

Dichloropropane, 1,2- N/L

Dichloropropane,1,3- N/L

Dichloropropane,2,2- N/L

Dichloropropylene, cis-1,3- N/L

Dichloropropylene, trans-1,3- N/L

Dichloropropene,1,1- N/L

Ethylbenzene 0.0024

Hexachlorobutadiene N/L

Hexane N/L

Isopropylbenzene N/L

Isopropyltoluene,4- N/L

Methyl Butyl Ketone N/L

Methyl Ethyl Ketone N/L

Methyl Isobutyl Ketone N/L

Methyl-t-Butyl Ether N/L

Naphthalene N/L

n-Butylbenzene N/L

n-Propylbenzene N/L

sec-Butylbenzene N/L

Styrene N/L

tert-Butylbenzene N/L

Tetrachloroethane, 1,1,1,2- N/L

Tetrachloroethane, 1,1,2,2- N/L

Tetrachloroethylene (Perchloroethylene) 0.03

Toluene 0.024

Trichlorobenzene,1,2,3- N/L

Trichlorobenzene,1,2,4- N/L

Trichloroethane, 1,1,1- N/L

Trichloroethane, 1,1,2- N/L

Trichloroethene (Trichloroethylene) 0.005

Trichlorofluoromethane N/L

Trichloropropane,1,2,3- N/L

Trimethylbenzene,1,2,4- N/L

Trimethylbenzene,1,3,5- N/L

Vinyl Chloride 0.001

Xylene; total 0.3

m-Xylene & p-Xylene N/L

o-Xylene N/L

Notes:

1.  Ontario Drinking Water Standards (ODWS)

All results are expressed in mg/L unless otherwise stated.

Shaded areas indicate values that exceed O.D.W.S. maximum acceptable concentrations.

N/L indicates No Limit specified.

'-' means parameter not analyzed.

Parameter ODWS
1

17-Aug-11 5-Sep-12 01-Nov-13 28-Oct-14 14-Oct-15 24-Oct-16 17-Oct-17 25-Oct-18 15-Oct-19

- - - - - < 0.002  < 0.002 < 0.002 < 0.03

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0001 < 0.0001 < 0.0001 < 0.0004

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.0005

< 0.0004 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.003

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.001

< 0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0003 < 0.0003 < 0.0003 < 0.002

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.001 < 0.001 < 0.001 < 0.0006

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

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

- - - - - < 0.001 < 0.001 < 0.001 < 0.0001

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.001 < 0.001 < 0.001 < 0.002

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0002 < 0.0002 < 0.0002 -

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.001 < 0.001 < 0.001 < 0.0006

- - - - - < 0.001 < 0.001 < 0.001 < 0.005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0004 < 0.0004 < 0.0004 < 0.0002

- - - - - < 0.010 < 0.010 < 0.010 < 0.005

- - - - - < 0.001 < 0.001 < 0.001 < 0.02

- - - - - < 0.001 < 0.001 < 0.001 < 0.02

- - - - - < 0.001 < 0.001 < 0.001 < 0.002

- - - - - < 0.0007 < 0.0007 < 0.0007 < 0.0004

- - - - - < 0.0007 < 0.0007 < 0.0007 < 0.0004

- - - - - < 0.0004 < 0.0004 < 0.0004 < 0.0001

- - - - - < 0.0005 < 0.0005 < 0.0005 < 0.0001

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0001 < 0.0001 < 0.0001 < 0.0001

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.01 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.002 < 0.002 < 0.002 < 0.001

- - - - - < 0.0006 < 0.0006 < 0.0006 < 0.0001

< 0.0004 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004  < 0.0015

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.001

< 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

MW06-1D



Table 4

Volatile Organic Compounds (ODWS)

Killaloe Waste Disposal Site

Acetone N/L

Benzene 0.001

Bromobenzene N/L

Bromodichloromethane N/L

Bromoform N/L

Bromomethane N/L

Carbon Tetrachloride 0.002

Chlorobenzene 0.08

Chloroethane N/L

Chloroform N/L

Chloromethane N/L

Chlorotoluene,2- N/L

Chlorotoluene,4- N/L

Dibromo-3-Chloropropane, 1,2- N/L

Dibromochloromethane N/L

Dibromoethane,1,2- (Ethylene Dibromide) N/L

Dibromomethane N/L

1,2-Dichlorobenzene 0.2

1,3-Dichlorobenzene N/L

1,4-Dichlorobenzene 0.005

Dichlorodifluoromethane N/L

Dichloroethane, 1,1- N/L

Dichloroethane, 1,2- 0.005

Dichloroethylene (vinylidene chloride), 1,1- 0.014

Dichloroethylene, cis-1,2- N/L

Dichloroethylene, trans-1,2- N/L

Dichloromethane (Methylene Chloride) 0.05

Dichloropropane, 1,2- N/L

Dichloropropane,1,3- N/L

Dichloropropane,2,2- N/L

Dichloropropylene, cis-1,3- N/L

Dichloropropylene, trans-1,3- N/L

Dichloropropene,1,1- N/L

Ethylbenzene 0.0024

Hexachlorobutadiene N/L

Hexane N/L

Isopropylbenzene N/L

Isopropyltoluene,4- N/L

Methyl Butyl Ketone N/L

Methyl Ethyl Ketone N/L

Methyl Isobutyl Ketone N/L

Methyl-t-Butyl Ether N/L

Naphthalene N/L

n-Butylbenzene N/L

n-Propylbenzene N/L

sec-Butylbenzene N/L

Styrene N/L

tert-Butylbenzene N/L

Tetrachloroethane, 1,1,1,2- N/L

Tetrachloroethane, 1,1,2,2- N/L

Tetrachloroethylene (Perchloroethylene) 0.03

Toluene 0.024

Trichlorobenzene,1,2,3- N/L

Trichlorobenzene,1,2,4- N/L

Trichloroethane, 1,1,1- N/L

Trichloroethane, 1,1,2- N/L

Trichloroethene (Trichloroethylene) 0.005

Trichlorofluoromethane N/L

Trichloropropane,1,2,3- N/L

Trimethylbenzene,1,2,4- N/L

Trimethylbenzene,1,3,5- N/L

Vinyl Chloride 0.001

Xylene; total 0.3

m-Xylene & p-Xylene N/L

o-Xylene N/L

Notes:

1.  Ontario Drinking Water Standards (ODWS)

All results are expressed in mg/L unless otherwise stated.

Shaded areas indicate values that exceed O.D.W.S. maximum acceptable concentrations.

N/L indicates No Limit specified.

'-' means parameter not analyzed.

Parameter ODWS
1

17-Aug-11 5-Sep-12 01-Nov-13 28-Oct-14 14-Oct-15 24-Oct-16 17-Oct-17 25-Oct-18 15-Oct-19

- - - - - < 0.002  < 0.002 < 0.002 < 0.03

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0001 < 0.0001 < 0.0001 < 0.0004

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.0005

< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.003

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.001

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0003 < 0.0003 < 0.0003 < 0.002

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.001 < 0.001 < 0.001 < 0.0006

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0002

- - - - - < 0.001 < 0.001 < 0.001 < 0.0001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.001 < 0.001 < 0.001 < 0.002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0002 < 0.0002 < 0.0002 -

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.001 < 0.001 < 0.001 < 0.0006

- - - - - < 0.001 < 0.001 < 0.001 < 0.005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0004 < 0.0004 < 0.0004 < 0.0002

- - - - - < 0.010 < 0.010 < 0.010 < 0.005

- - - - - < 0.001 < 0.001 < 0.001 < 0.02

- - - - - < 0.001 < 0.001 < 0.001 < 0.02

- - - - - < 0.001 < 0.001 < 0.001 < 0.002

- - - - - < 0.0007 < 0.0007 < 0.0007 < 0.0004

- - - - - < 0.0007 < 0.0007 < 0.0007 < 0.0004

- - - - - < 0.0004 < 0.0004 < 0.0004 < 0.0001

- - - - - < 0.0005 < 0.0005 < 0.0005 < 0.0001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0001 < 0.0001 < 0.0001 < 0.0001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.002 < 0.002 < 0.002 < 0.001

- - - - < 0.0006 < 0.0006 < 0.0006 < 0.0001

< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004  < 0.0015

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

MW06-2S



Table 4

Volatile Organic Compounds (ODWS)

Killaloe Waste Disposal Site

Acetone N/L

Benzene 0.001

Bromobenzene N/L

Bromodichloromethane N/L

Bromoform N/L

Bromomethane N/L

Carbon Tetrachloride 0.002

Chlorobenzene 0.08

Chloroethane N/L

Chloroform N/L

Chloromethane N/L

Chlorotoluene,2- N/L

Chlorotoluene,4- N/L

Dibromo-3-Chloropropane, 1,2- N/L

Dibromochloromethane N/L

Dibromoethane,1,2- (Ethylene Dibromide) N/L

Dibromomethane N/L

1,2-Dichlorobenzene 0.2

1,3-Dichlorobenzene N/L

1,4-Dichlorobenzene 0.005

Dichlorodifluoromethane N/L

Dichloroethane, 1,1- N/L

Dichloroethane, 1,2- 0.005

Dichloroethylene (vinylidene chloride), 1,1- 0.014

Dichloroethylene, cis-1,2- N/L

Dichloroethylene, trans-1,2- N/L

Dichloromethane (Methylene Chloride) 0.05

Dichloropropane, 1,2- N/L

Dichloropropane,1,3- N/L

Dichloropropane,2,2- N/L

Dichloropropylene, cis-1,3- N/L

Dichloropropylene, trans-1,3- N/L

Dichloropropene,1,1- N/L

Ethylbenzene 0.0024

Hexachlorobutadiene N/L

Hexane N/L

Isopropylbenzene N/L

Isopropyltoluene,4- N/L

Methyl Butyl Ketone N/L

Methyl Ethyl Ketone N/L

Methyl Isobutyl Ketone N/L

Methyl-t-Butyl Ether N/L

Naphthalene N/L

n-Butylbenzene N/L

n-Propylbenzene N/L

sec-Butylbenzene N/L

Styrene N/L

tert-Butylbenzene N/L

Tetrachloroethane, 1,1,1,2- N/L

Tetrachloroethane, 1,1,2,2- N/L

Tetrachloroethylene (Perchloroethylene) 0.03

Toluene 0.024

Trichlorobenzene,1,2,3- N/L

Trichlorobenzene,1,2,4- N/L

Trichloroethane, 1,1,1- N/L

Trichloroethane, 1,1,2- N/L

Trichloroethene (Trichloroethylene) 0.005

Trichlorofluoromethane N/L

Trichloropropane,1,2,3- N/L

Trimethylbenzene,1,2,4- N/L

Trimethylbenzene,1,3,5- N/L

Vinyl Chloride 0.001

Xylene; total 0.3

m-Xylene & p-Xylene N/L

o-Xylene N/L

Notes:

1.  Ontario Drinking Water Standards (ODWS)

All results are expressed in mg/L unless otherwise stated.

Shaded areas indicate values that exceed O.D.W.S. maximum acceptable concentrations.

N/L indicates No Limit specified.

'-' means parameter not analyzed.

Parameter ODWS
1

17-Aug-11 5-Sep-12 01-Nov-13 28-Oct-14 14-Oct-15 24-Oct-16 17-Oct-17 25-Oct-18 15-Oct-19

- - - - - < 0.002  < 0.002 < 0.002 < 0.03

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0001 < 0.0001 < 0.0001 < 0.0004

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.0005

< 0.0004 < 0.0002 < 0.0002 < 0.0004 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.01 < 0.005 < 0.005 < 0.0010 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.003

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.001

< 0.01 < 0.005 < 0.005 < 0.01 < 0.005 < 0.0003 < 0.0003 < 0.0003 < 0.002

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.001 < 0.001 < 0.001 < 0.0006

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

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

- - - - - < 0.001 < 0.001 < 0.001 < 0.0001

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.001 < 0.001 < 0.001 < 0.002

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0002 < 0.0002 < 0.0002 -

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.001 < 0.001 < 0.001 < 0.0006

- - - - - < 0.001 < 0.001 < 0.001 < 0.005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0004 < 0.0004 < 0.0004 < 0.0002

- - - - - < 0.010 < 0.010 < 0.010 < 0.005

- - - - - < 0.001 < 0.001 < 0.001 < 0.02

- - - - - < 0.001 < 0.001 < 0.001 < 0.02

- - - - - < 0.001 < 0.001 < 0.001 < 0.002

- - - - - < 0.0007 < 0.0007 < 0.0007 < 0.0004

- - - - - < 0.0007 < 0.0007 < 0.0007 < 0.0004

- - - - - < 0.0004 < 0.0004 < 0.0004 < 0.0001

- - - - - < 0.0005 < 0.0005 < 0.0005 < 0.0001

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0001 < 0.0001 < 0.0001 < 0.0001

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.01 < 0.005 < 0.005 < 0.01 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.002 < 0.002 < 0.002 < 0.001

- - - - - < 0.0006 < 0.0006 < 0.0006 < 0.0001

< 0.0004 < 0.0002 < 0.0002 < 0.0004 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0005 < 0.0005 < 0.0004  < 0.0015

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.001

< 0.001 < 0.0005 < 0.0005 < 0.001 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

MW06-2D



Table 4

Volatile Organic Compounds (ODWS)

Killaloe Waste Disposal Site

Acetone N/L

Benzene 0.001

Bromobenzene N/L

Bromodichloromethane N/L

Bromoform N/L

Bromomethane N/L

Carbon Tetrachloride 0.002

Chlorobenzene 0.08

Chloroethane N/L

Chloroform N/L

Chloromethane N/L

Chlorotoluene,2- N/L

Chlorotoluene,4- N/L

Dibromo-3-Chloropropane, 1,2- N/L

Dibromochloromethane N/L

Dibromoethane,1,2- (Ethylene Dibromide) N/L

Dibromomethane N/L

1,2-Dichlorobenzene 0.2

1,3-Dichlorobenzene N/L

1,4-Dichlorobenzene 0.005

Dichlorodifluoromethane N/L

Dichloroethane, 1,1- N/L

Dichloroethane, 1,2- 0.005

Dichloroethylene (vinylidene chloride), 1,1- 0.014

Dichloroethylene, cis-1,2- N/L

Dichloroethylene, trans-1,2- N/L

Dichloromethane (Methylene Chloride) 0.05

Dichloropropane, 1,2- N/L

Dichloropropane,1,3- N/L

Dichloropropane,2,2- N/L

Dichloropropylene, cis-1,3- N/L

Dichloropropylene, trans-1,3- N/L

Dichloropropene,1,1- N/L

Ethylbenzene 0.0024

Hexachlorobutadiene N/L

Hexane N/L

Isopropylbenzene N/L

Isopropyltoluene,4- N/L

Methyl Butyl Ketone N/L

Methyl Ethyl Ketone N/L

Methyl Isobutyl Ketone N/L

Methyl-t-Butyl Ether N/L

Naphthalene N/L

n-Butylbenzene N/L

n-Propylbenzene N/L

sec-Butylbenzene N/L

Styrene N/L

tert-Butylbenzene N/L

Tetrachloroethane, 1,1,1,2- N/L

Tetrachloroethane, 1,1,2,2- N/L

Tetrachloroethylene (Perchloroethylene) 0.03

Toluene 0.024

Trichlorobenzene,1,2,3- N/L

Trichlorobenzene,1,2,4- N/L

Trichloroethane, 1,1,1- N/L

Trichloroethane, 1,1,2- N/L

Trichloroethene (Trichloroethylene) 0.005

Trichlorofluoromethane N/L

Trichloropropane,1,2,3- N/L

Trimethylbenzene,1,2,4- N/L

Trimethylbenzene,1,3,5- N/L

Vinyl Chloride 0.001

Xylene; total 0.3

m-Xylene & p-Xylene N/L

o-Xylene N/L

Notes:

1.  Ontario Drinking Water Standards (ODWS)

All results are expressed in mg/L unless otherwise stated.

Shaded areas indicate values that exceed O.D.W.S. maximum acceptable concentrations.

N/L indicates No Limit specified.

'-' means parameter not analyzed.

Parameter ODWS
1

17-Aug-11 5-Sep-12 01-Nov-13 28-Oct-14 14-Oct-15 24-Oct-16 17-Oct-17 25-Oct-18 15-Oct-19

- - - - - < 0.002  < 0.002 < 0.002 < 0.03

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0001 < 0.0001 < 0.0001 < 0.0004

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.0005

< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.003

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.001

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0003 < 0.0003 < 0.0003 < 0.002

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.001 < 0.001 < 0.001 < 0.0006

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0002

- - - - - < 0.001 < 0.001 < 0.001 < 0.0001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.001 < 0.001 < 0.001 < 0.002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0002 < 0.0002 < 0.0002 -

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.001 < 0.001 < 0.001 < 0.0006

- - - - - < 0.001 < 0.001 < 0.001 < 0.005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0004 < 0.0004 < 0.0004 < 0.0002

- - - - - < 0.010 < 0.010 < 0.010 < 0.005

- - - - - < 0.001 < 0.001 < 0.001 < 0.02

- - - - - < 0.001 < 0.001 < 0.001 < 0.02

- - - - - < 0.001 < 0.001 < 0.001 < 0.002

- - - - - < 0.0007 < 0.0007 < 0.0007 < 0.0004

- - - - - < 0.0007 < 0.0007 < 0.0007 < 0.0004

- - - - - < 0.0004 < 0.0004 < 0.0004 < 0.0001

- - - - - < 0.0005 < 0.0005 < 0.0005 < 0.0001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0001 < 0.0001 < 0.0001 < 0.0001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.002 < 0.002 < 0.002 < 0.001

- - - - - < 0.0006 < 0.0006 < 0.0006 < 0.0001

< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004  < 0.0015

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005
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Table 4

Volatile Organic Compounds (ODWS)

Killaloe Waste Disposal Site

Acetone N/L

Benzene 0.001

Bromobenzene N/L

Bromodichloromethane N/L

Bromoform N/L

Bromomethane N/L

Carbon Tetrachloride 0.002

Chlorobenzene 0.08

Chloroethane N/L

Chloroform N/L

Chloromethane N/L

Chlorotoluene,2- N/L

Chlorotoluene,4- N/L

Dibromo-3-Chloropropane, 1,2- N/L

Dibromochloromethane N/L

Dibromoethane,1,2- (Ethylene Dibromide) N/L

Dibromomethane N/L

1,2-Dichlorobenzene 0.2

1,3-Dichlorobenzene N/L

1,4-Dichlorobenzene 0.005

Dichlorodifluoromethane N/L

Dichloroethane, 1,1- N/L

Dichloroethane, 1,2- 0.005

Dichloroethylene (vinylidene chloride), 1,1- 0.014

Dichloroethylene, cis-1,2- N/L

Dichloroethylene, trans-1,2- N/L

Dichloromethane (Methylene Chloride) 0.05

Dichloropropane, 1,2- N/L

Dichloropropane,1,3- N/L

Dichloropropane,2,2- N/L

Dichloropropylene, cis-1,3- N/L

Dichloropropylene, trans-1,3- N/L

Dichloropropene,1,1- N/L

Ethylbenzene 0.0024

Hexachlorobutadiene N/L

Hexane N/L

Isopropylbenzene N/L

Isopropyltoluene,4- N/L

Methyl Butyl Ketone N/L

Methyl Ethyl Ketone N/L

Methyl Isobutyl Ketone N/L

Methyl-t-Butyl Ether N/L

Naphthalene N/L

n-Butylbenzene N/L

n-Propylbenzene N/L

sec-Butylbenzene N/L

Styrene N/L

tert-Butylbenzene N/L

Tetrachloroethane, 1,1,1,2- N/L

Tetrachloroethane, 1,1,2,2- N/L

Tetrachloroethylene (Perchloroethylene) 0.03

Toluene 0.024

Trichlorobenzene,1,2,3- N/L

Trichlorobenzene,1,2,4- N/L

Trichloroethane, 1,1,1- N/L

Trichloroethane, 1,1,2- N/L

Trichloroethene (Trichloroethylene) 0.005

Trichlorofluoromethane N/L

Trichloropropane,1,2,3- N/L

Trimethylbenzene,1,2,4- N/L

Trimethylbenzene,1,3,5- N/L

Vinyl Chloride 0.001

Xylene; total 0.3

m-Xylene & p-Xylene N/L

o-Xylene N/L

Notes:

1.  Ontario Drinking Water Standards (ODWS)

All results are expressed in mg/L unless otherwise stated.

Shaded areas indicate values that exceed O.D.W.S. maximum acceptable concentrations.

N/L indicates No Limit specified.

'-' means parameter not analyzed.

Parameter ODWS
1

17-Aug-11 5-Sep-12 01-Nov-13 28-Oct-14 14-Oct-15 24-Oct-16 17-Oct-17 25-Oct-18 15-Oct-19

- - - - - < 0.002  < 0.002 < 0.002 < 0.03

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0001 < 0.0001 < 0.0001 < 0.0004

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.0005

< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.003

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.001

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0003 < 0.0003 < 0.0003 < 0.002

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.001 < 0.001 < 0.001 < 0.0006

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0002

- - - - - < 0.001 < 0.001 < 0.001 < 0.0001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.001 < 0.001 < 0.001 < 0.002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0002 < 0.0002 < 0.0002 -

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.001 < 0.001 < 0.001 < 0.0006

- - - - - < 0.001 < 0.001 < 0.001 < 0.005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0002

- - - - - < 0.0004 < 0.0004 < 0.0004 < 0.0002

- - - - - < 0.010 < 0.010 < 0.010 < 0.005

- - - - - < 0.001 < 0.001 < 0.001 < 0.02

- - - - - < 0.001 < 0.001 < 0.001 < 0.02

- - - - - < 0.001 < 0.001 < 0.001 < 0.002

- - - - - < 0.0007 < 0.0007 < 0.0007 < 0.0004

- - - - - < 0.0007 < 0.0007 < 0.0007 < 0.0004

- - - - - < 0.0004 < 0.0004 < 0.0004 < 0.0001

- - - - - < 0.0005 < 0.0005 < 0.0005 < 0.0001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0001 < 0.0001 < 0.0001 < 0.0001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.0001 < 0.0001 < 0.0001 < 0.005

- - - - - < 0.0002 < 0.0002 < 0.0002 < 0.0005

- - - - - < 0.002 < 0.002 < 0.002 < 0.001

- - - - - < 0.0006 < 0.0006 < 0.0006 < 0.0001

< 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004  < 0.0015

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.001

< 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

MW07-3D



Table 4

Volatile Organic Compounds (PWQO)

Killaloe Waste Disposal Site

14-Oct-15 24-Oct-16 17-Oct-17 25-Oct-18 15-Oct-19 14-Oct-15 24-Oct-16 17-Oct-17 25-Oct-18 15-Oct-19 14-Oct-15 24-Oct-16 17-Oct-17 25-Oct-18 15-Oct-19

Acetone N/L - 0.005 0.006 0.007 < 0.03 - 0.005 0.004 0.005 < 0.03 - 0.009 0.012 < 0.002 < 0.03

Benzene 0.1 0.0009 < 0.0005 0.0005 < 0.0005 < 0.0005 0.0008 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.0006 0.0007 0.0007

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

Bromodichloromethane 0.2 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

Bromoform 0.06 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.005

Bromomethane 0.0009 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.0005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.0005

Carbon Tetrachloride N/L < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

Chlorobenzene 0.015 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

Chloroethane N/L < 0.005 < 0.0001 0.0009 < 0.0001 < 0.003 < 0.005 < 0.0001 0.0006 < 0.0001 < 0.003 < 0.005 < 0.0001 0.0012 < 0.0001 < 0.003

Chloroform N/L < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.001 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.001 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.001

Chloromethane 0.7 < 0.005 < 0.0003 0.0005 < 0.0003 < 0.002 < 0.005 < 0.0003 0.0004 < 0.0003 < 0.002 < 0.005 < 0.0003 0.0005 < 0.0003 < 0.002

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

Dibromo-3-Chloropropane, 1,2- 

(Dibromochloropropane)
N/L - < 0.001 < 0.001 < 0.001 < 0.0006 - < 0.001 < 0.001 < 0.001 < 0.0006 - < 0.001 < 0.001 < 0.001 < 0.0006

Dibromochloromethane 0.04 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.002

Dibromoethane,1,2- (Ethylene Dibromide) 0.005 < 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0002 < 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0002 < 0.0002 < 0.0001 < 0.0001 < 0.0001 < 0.0002

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

1,2-Dichlorobenzene 0.0025 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

1,3-Dichlorobenzene 0.0025 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

1,4-Dichlorobenzene 0.004 0.0005 0.0005 0.0002 0.0005 0.0006 0.0006 0.0005 0.0003 0.0004 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

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

Dichloroethane, 1,1- 0.2 < 0.0005 0.0002 < 0.0001 0.0003 < 0.0005 < 0.0005 0.0002 0.0002 0.0002 < 0.0005 < 0.0005 0.0004 0.0005 0.0005 < 0.0005

Dichloroethane, 1,2- 0.1 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

Dichloroethylene (vinylidene chloride), 1,1- 0.04 < 0.0005 < 0.0001 0.0003 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

Dichloroethylene, cis-1,2- 0.2 0.0015 0.0009 < 0.0001 0.0012 0.001 0.0021 0.0011 0.0009 0.0010 0.0011 < 0.0005 0.0006 0.0008 0.0008 < 0.0005

Dichloroethylene, trans-1,2- 0.2 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

Dichloromethane (Methylene Chloride) 0.1 < 0.0005 < 0.0003 < 0.0014 < 0.0003 < 0.005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.005 < 0.0005 < 0.0003 < 0.0003 < 0.0003 < 0.005

Dichloropropane, 1,2- 0.0007 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

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

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

Dichloropropylene, trans-1,3- 0.007 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

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

Ethylbenzene 0.008 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005

Hexachlorobutadiene 0.000009 - < 0.001 < 0.001 < 0.001 < 0.0006 - < 0.001 < 0.001 < 0.001 < 0.0006 - < 0.001 < 0.001 < 0.001 < 0.0006

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

Isopropylbenzene (Cumene) N/L - < 0.0002 < 0.0002 < 0.0002 < 0.0002 - < 0.0002 < 0.0002 < 0.0002 < 0.0002 - < 0.0002 < 0.0002 < 0.0002 < 0.0002

Isopropyltoluene,4- (p-Cymene) N/L - < 0.0004 < 0.0004 < 0.0004 < 0.0002 - < 0.0004 < 0.0004 < 0.0004 < 0.0002 - < 0.0004 < 0.0004 < 0.0004 < 0.0002

Methyl Butyl Ketone (2-Hexanone) N/L - < 0.010 < 0.010 < 0.010 < 0.005 - < 0.010 < 0.010 < 0.010 < 0.005 - < 0.010 < 0.010 < 0.010 < 0.005

Methyl Ethyl Ketone 0.4 - < 0.001 < 0.001 < 0.001 < 0.02 - < 0.001 < 0.001 < 0.001 < 0.02 - < 0.001 < 0.001 < 0.001 < 0.02

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

Methyl-t-Butyl Ether 0.2 - < 0.001 < 0.001 < 0.001 < 0.002 - < 0.001 < 0.001 < 0.001 < 0.002 - < 0.001 0.001 < 0.001 < 0.002

Naphthalene 0.007 - < 0.0007 < 0.0007 < 0.0007 < 0.0004 - < 0.0007 < 0.0007 < 0.0007 < 0.0004 - < 0.0007 < 0.0007 < 0.0007 < 0.0004

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

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

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

Styrene 0.004 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 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 < 0.0001 - < 0.0001 < 0.0001 < 0.0001 < 0.0001

Tetrachloroethane, 1,1,1,2- 0.02 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

Tetrachloroethane, 1,1,2,2- 0.07 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.0005 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.0005 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.0005

Tetrachloroethylene (Perchloroethylene) 0.05 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005 < 0.0005 < 0.0002 < 0.0002 < 0.0002 < 0.0005

Toluene 0.0008 < 0.0005 < 0.0005 < 0.0005 0.0006 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.0009

Trichlorobenzene,1,2,3- 0.0009 - < 0.0002 < 0.0002 < 0.0002 < 0.0005 - < 0.0002 < 0.0002 < 0.0002 < 0.0005 - < 0.0002 < 0.0002 < 0.0002 < 0.0005

Trichlorobenzene,1,2,4- 0.0005 - < 0.0002 < 0.0002 < 0.0002 < 0.0005 - < 0.0002 < 0.0002 < 0.0002 < 0.0005 - < 0.0002 < 0.0002 < 0.0002 < 0.0005

Trichloroethane, 1,1,1- 0.01 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

Trichloroethane, 1,1,2- 0.8 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

Trichloroethene (Trichloroethylene) 0.02 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

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

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

Trimethylbenzene,1,2,4- 0.003 - < 0.002 < 0.002 < 0.002 < 0.001 - < 0.002 < 0.002 < 0.002 < 0.001 - < 0.002 < 0.002 < 0.002 < 0.001

Trimethylbenzene,1,3,5- 0.003 - < 0.0006 < 0.0006 < 0.0006 < 0.0001 - < 0.0006 < 0.0006 < 0.0006 < 0.0001 - < 0.0006 < 0.0006 < 0.0006 < 0.0001

Vinyl Chloride 0.6 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 0.0002 < 0.0002

Xylene; total N/L < 0.0005 < 0.0005 < 0.0005 < 0.0004  < 0.0015 < 0.0005 < 0.0005 < 0.0005 < 0.0004  < 0.0015 < 0.0005 < 0.0005 < 0.0005 < 0.0004  < 0.0015

m-Xylene & p-Xylene N/L < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.001 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.001 < 0.0005 < 0.0004 < 0.0004 < 0.0004 < 0.001

o-Xylene 0.04 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005 < 0.0005 < 0.0001 < 0.0001 < 0.0001 < 0.0005

Notes:

1.  Provincial Water Quality Objectives (PWQO)

All results are expressed in mg/L unless otherwise stated.

Shaded areas indicate values that exceed O.D.W.S. maximum acceptable concentrations.

N/L indicates No Limit specified.

'-' means parameter not analyzed.

Parameter PWQO
1

BH04-1S BH04-1D MW07-5R



Table 5

Groundwater Quality (PWQO)

Killaloe Waste Disposal Site

Background 5-year Trends

(median) 23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

Alkalinity (as CaCO3) 24 <25% decrease 10 14 11 29 13 11 14 10 18 12 25 21 18 17

Aluminum 0.017 0.075 0.0657 0.0719 0.0420 0.0884 0.0157 0.018 < 0.01 0.030 < 0.01 0.02 0.02 0.01 < 0.01 0.01

Ammonia, Total  (N) 0.1 N/L 0.3 0.2 0.2 0.1 < 0.1 0.1 0.1 0.2 0.17 0.02 0.15 0.17 0.17 0.15

Barium 0.072 N/L 0.0797 0.0655 0.0733 0.0709 0.0714 0.0644 0.0740 0.0700 0.076 0.103 0.077 0.086 0.070 0.073

Boron 0.01 0.2 0.0096 0.0065 0.0089 0.0084 0.0187 0.0153 0.0110 0.0070 0.006 0.018 0.019 0.020 0.025 0.023

Calcium 7.5 N/L 7.60 7.17 7.03 6.17 7.43 6.46 7.74 7.01 7.24 8.09 7.30 7.96 7.42 7.22

Chloride 12 N/L 15 14 12 13 12 12 11 13 12.5 17.2 16.2 18.8 15.3 16.1

Chromium 0.001 0.001 0.0010 0.0018 0.00114 0.00086 0.00068 0.00073 < 0.002 < 0.002 0.001 0.001 0.001 0.001 0.001 0.002

Chemical Oxygen Demand 9 N/L 15 10 9 < 8 10 15 13 19 12 20 17 11 < 5 13

Cobalt 0.0016 0.0009 0.00353 0.00151 0.00171 0.000323 0.000074 0.000117 < 0.005 < 0.005 < 0.005 < 0.005 0.0001 0.0002 0.0001 0.0001

Conductivity (µS/cm) 
2 101 N/L 118 121 137 198 98 113 101 102 117 121 104 111 101 118

Copper 0.00062 0.005 0.0011 0.0009 0.00097 0.00098 0.00047 0.00052 0.00040 0.00050 0.0004 0.0002 0.0006 0.0005 0.0008 0.0005

Dissolved Organic Carbon 1.6 N/L 1.9 1.4 2.3 2.7 3.1 2.2 1.5 1.8 4.0 4.4 3.7 3.2 3.0 2.9

Iron 7.14 0.3 17.3 17.0 16.4 16.0 15.3 15.5 16.1 17.3 18.0 18.5 15.8 17.5 13.2 15.2

Magnesium 4.53 N/L 4.38 4.15 3.97 3.85 3.93 3.79 4.12 4.50 4.36 4.68 4.39 4.47 4.56 4.35

Manganese 0.05 N/L 0.0710 0.0497 0.0560 0.0537 0.0515 0.0493 0.0530 0.0560 0.057 0.061 0.053 0.060 0.055 0.051

Nitrate (as N) 0.06 N/L < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 0.1 0.1 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05

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

pH (units) 
2 6.56 6.5 - 8.5 6.29 6.89 6.16 6.15 7.03 6.38 6.01 6.45 6.66 6.85 6.68 6.55 6.20 6.94

Phenols - 0.001 - - - - - - - - - - - - - -

Phosphorus, Total 0.37 0.03 0.390 0.440 0.24 0.34 0.15 0.70 0.44 0.44 0.34 0.26 1.88 0.40 0.28 0.28

Potassium 1.57 N/L 1.29 1.39 1.37 1.27 1.31 1.23 1.20 1.10 1.1 1.4 1.4 1.3 1.4 1.4

Silicon 6.73 N/L 7.29 8.31 7.75 8.21 7.61 6.68 7.01 7.08 7.47 7.31 7.13 7.01 6.90 6.67

Sodium 4.5 N/L 4.26 4.66 4.43 4.81 5.20 5.10 5.60 6.20 6.0 6.6 6.9 7.3 6.6 7.7

Strontium 0.044 N/L 0.0423 0.0434 0.0396 0.0409 0.0407 0.0383 0.0440 0.0450 0.043 0.045 0.044 0.045 0.045 0.043

Sulphate 19 N/L 19 20 20 20 19 19 20 18 18 16 20 21 20 18

Total Dissolved Solids 79 N/L 80 100 86 100 106 97 64 68 76 81 72 78 72 72

Total Kjeldahl Nitrogen 0.5 N/L < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.3 0.4 0.3 0.4 0.4 0.3 0.5 0.3

Zinc 0.005 0.02 < 0.002 < 0.002 < 0.002 0.002 0.003 0.012 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Notes:

1.  Provincial Water Quality Objectives (PWQO).

2.  Results from field analysis.

Bold and Shaded values exceed PWQO.

N/L indicates no limit specified.

"-" means parameter not analyzed.

Results expressed in mg/L unless otherwise noted.

Parameter PWQO
1

BH00-1 (Background)



Table 5

Groundwater Quality (PWQO)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 <25% decrease

Aluminum 0.017 0.075

Ammonia, Total  (N) 0.1 N/L

Barium 0.072 N/L

Boron 0.01 0.2

Calcium 7.5 N/L

Chloride 12 N/L

Chromium 0.001 0.001

Chemical Oxygen Demand 9 N/L

Cobalt 0.0016 0.0009

Conductivity (µS/cm) 
2 101 N/L

Copper 0.00062 0.005

Dissolved Organic Carbon 1.6 N/L

Iron 7.14 0.3

Magnesium 4.53 N/L

Manganese 0.05 N/L

Nitrate (as N) 0.06 N/L

Nitrite (as N) 0.05 N/L

pH (units) 
2 6.56 6.5 - 8.5

Phenols - 0.001

Phosphorus, Total 0.37 0.03

Potassium 1.57 N/L

Silicon 6.73 N/L

Sodium 4.5 N/L

Strontium 0.044 N/L

Sulphate 19 N/L

Total Dissolved Solids 79 N/L

Total Kjeldahl Nitrogen 0.5 N/L

Zinc 0.005 0.02

Notes:

1.  Provincial Water Quality Objectives (PWQO).

2.  Results from field analysis.

Bold and Shaded values exceed PWQO.

N/L indicates no limit specified.

"-" means parameter not analyzed.

Results expressed in mg/L unless otherwise noted.

Parameter PWQO
1

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

28 25 31 26 29 22 32 25 26 27 37 25 30 22

0.0796 0.0414 0.0740 0.111 0.0085 0.009 < 0.01 < 0.01 < 0.01 0.01 0.01 < 0.01 0.01 < 0.01

0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.06 < 0.01 0.02 0.02 < 0.01 0.03 0.04 0.01

0.0751 0.0647 0.0759 0.0667 0.0649 0.0526 0.0680 0.0550 0.062 0.076 0.073 0.079 0.075 0.060

0.0099 0.0085 0.0095 0.0090 0.0150 0.0118 0.0070 < 0.005 < 0.005 0.010 0.008 0.008 0.011 0.010

9.65 8.01 9.72 7.12 9.53 6.86 10.10 7.29 7.93 8.17 9.51 10.3 11.8 8.57

11.0 7.6 9.5 7.1 8 5 8 6 7.2 6.0 11.8 14.3 14.5 9.2

< 0.0005 0.0009 0.00064 0.00013 < 0.00003 < 0.00003 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 0.002 < 0.001

10 < 8 < 8 < 8 < 8 < 8 50 < 5 6 17 7 < 5 < 5 < 5

0.00350 0.00220 0.00395 0.000950 0.000722 0.000672 < 0.005 < 0.005 < 0.005 < 0.005 0.0005 0.0009 0.0007 0.0006

105 79 103 83 74 79 95 72 81 90 84 88 94 87

0.0009 0.0008 0.00139 0.00067 0.00069 0.00063 0.00050 0.00040 0.0010 0.0002 0.0007 0.0014 0.0005 0.0002

< 1 < 1 < 1 1.8 2.1 1.2 1.3 0.8 1.6 1.2 1.4 0.8 14.9 0.9

0.784 0.570 0.960 1.08 0.439 0.352 1.080 0.280 0.313 0.296 0.310 0.342 0.249 0.291

6.23 5.10 5.69 4.90 5.36 4.36 5.63 5.18 5.16 5.37 6.33 6.39 7.88 5.81

0.0549 0.0191 0.0386 0.0172 0.0165 0.0124 0.0670 0.0110 0.022 0.012 0.012 0.014 0.031 0.008

< 0.06 < 0.06 < 0.06 0.06 < 0.06 0.12 < 0.1 0.20 < 0.05 0.09 0.08 0.12 < 0.05 0.12

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.46 6.40 6.12 6.39 6.50 8.52 7.59 6.50 6.85 6.41 6.74 7.48 6.38 6.65

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

0.22 0.17 0.49 0.50 0.14 0.25 3.61 0.33 0.70 2.32 0.96 0.40 0.40 0.31

2.05 2.12 2.04 1.94 2.18 1.85 1.70 1.80 1.7 1.9 2.2 2.1 2.4 2.1

6.50 5.99 6.77 7.13 6.22 4.85 6.51 5.01 5.37 5.55 5.60 5.58 6.35 5.35

3.60 4.11 3.69 3.98 4.25 3.92 4.30 4.50 4.3 4.1 4.9 5.0 5.1 4.5

0.0521 0.0432 0.0491 0.0441 0.0452 0.0371 0.0520 0.0430 0.043 0.042 0.052 0.054 0.066 0.048

17 19 18 20 19 19 18 18 16 14 18 19 19 17

51 69 89 74 103 94 75 61 63 64 75 213 79 61

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.4 < 0.1 < 0.1 0.1 < 0.1 0.1 < 0.1 < 0.1

< 0.002 < 0.002 < 0.002 0.002 0.003 0.006 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH00-2 (Background)



Table 5

Groundwater Quality (PWQO)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 <25% decrease

Aluminum 0.017 0.075

Ammonia, Total  (N) 0.1 N/L

Barium 0.072 N/L

Boron 0.01 0.2

Calcium 7.5 N/L

Chloride 12 N/L

Chromium 0.001 0.001

Chemical Oxygen Demand 9 N/L

Cobalt 0.0016 0.0009

Conductivity (µS/cm) 
2 101 N/L

Copper 0.00062 0.005

Dissolved Organic Carbon 1.6 N/L

Iron 7.14 0.3

Magnesium 4.53 N/L

Manganese 0.05 N/L

Nitrate (as N) 0.06 N/L

Nitrite (as N) 0.05 N/L

pH (units) 
2 6.56 6.5 - 8.5

Phenols - 0.001

Phosphorus, Total 0.37 0.03

Potassium 1.57 N/L

Silicon 6.73 N/L

Sodium 4.5 N/L

Strontium 0.044 N/L

Sulphate 19 N/L

Total Dissolved Solids 79 N/L

Total Kjeldahl Nitrogen 0.5 N/L

Zinc 0.005 0.02

Notes:

1.  Provincial Water Quality Objectives (PWQO).

2.  Results from field analysis.

Bold and Shaded values exceed PWQO.

N/L indicates no limit specified.

"-" means parameter not analyzed.

Results expressed in mg/L unless otherwise noted.

Parameter PWQO
1

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

218 270 282 252 381 260 410 364 547 551 582 566 577 624

0.096 0.053 0.050 0.111 0.0096 0.008 0.0300 0.030 0.04 0.05 0.08 0.07 0.08 0.14

0.1 < 0.1 < 0.1 < 0.1 0.2 < 0.1 0.1 0.1 0.08 0.06 0.08 0.08 0.07 0.08

0.18 0.17 0.32 0.18 0.243 0.191 0.270 0.266 0.372 0.558 0.493 0.483 0.453 0.548

0.110 0.091 0.267 0.072 0.0944 0.0616 0.0870 0.0790 0.128 0.198 0.206 0.210 0.243 0.268

57.4 56.7 95.2 48.7 83.3 58.9 87.7 85 114 134 126 129 125 150

30 28 32 27 38 32 44.4 49.3 45.8 46.6 66.4 69.1 61.0 64.1

< 0.0005 0.007 0.002 0.00031 < 0.00003 0.00005 < 0.002 < 0.002 < 0.001 0.003 < 0.001 < 0.001 < 0.001 0.001

21 16 21 10 21 16 221 110 87 65 134 155 79 132

0.0081 0.0069 0.0138 0.0048 0.00668 0.00460 0.00600 0.00800 0.014 0.014 0.0126 0.0155 0.0126 0.0152

358 376 520 373 449 423 494 584 695 807 736 818 715 1042

0.0015 0.0019 0.00311 0.00107 0.00099 0.00066 0.0007 0.0005 0.0009 0.0008 0.0012 0.0008 0.0018 0.0036

5.5 3.6 3.4 3.6 5.4 3.9 7.6 6.8 9.9 10.5 14.5 12.7 12.3 13.1

1.4 2.0 2.7 1.8 2.97 2.32 1.43 2.95 3.90 4.53 3.49 6.06 2.37 3.62

28.8 28.6 41.8 29.4 40.6 34.5 48.9 52.5 61.4 75.7 70.5 71.6 74.1 87.6

2.12 2.24 3.09 3.03 4.75 4.06 4.28 5.78 5.56 7.08 8.06 7.48 7.26 5.69

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.38 6.52 6.74 6.78 6.95 6.81 6.27 7.25 6.66 6.37 6.69 6.39 6.71 6.81

- - - - < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.005 < 0.002 < 0.002

8.02 6.9 4.14 3.11 16.3 5.78 25.8 6.71 6.15 5.72 15.3 17.9 3.45 8.77

3.21 3.31 4.59 2.97 3.58 3.15 3.5 3.6 3.9 4.8 4.8 4.8 4.9 6.1

9.56 10.6 10.6 11.4 10.8 9.46 9.63 10.5 11.0 11.7 10.8 11.2 10.2 10.9

10.4 11.6 25.6 11 14.2 9.98 17.8 13.4 22.7 23.1 24.5 24.8 24.9 35.9

0.32 0.30 0.56 0.31 0.446 0.335 0.476 0.484 0.665 0.737 0.714 0.748 0.751 0.950

13 13 16 14 20 14 22 24 23 25 44 40 35 36

257 389 374 349 511 374 510 475 655 680 681 704 693 740

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.5 0.4 0.7 0.6 0.8 0.8 0.4 0.8

< 0.002 < 0.002 < 0.002 0.003 0.003 0.004 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH00-3



Table 5

Groundwater Quality (PWQO)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 <25% decrease

Aluminum 0.017 0.075

Ammonia, Total  (N) 0.1 N/L

Barium 0.072 N/L

Boron 0.01 0.2

Calcium 7.5 N/L

Chloride 12 N/L

Chromium 0.001 0.001

Chemical Oxygen Demand 9 N/L

Cobalt 0.0016 0.0009

Conductivity (µS/cm) 
2 101 N/L

Copper 0.00062 0.005

Dissolved Organic Carbon 1.6 N/L

Iron 7.14 0.3

Magnesium 4.53 N/L

Manganese 0.05 N/L

Nitrate (as N) 0.06 N/L

Nitrite (as N) 0.05 N/L

pH (units) 
2 6.56 6.5 - 8.5

Phenols - 0.001

Phosphorus, Total 0.37 0.03

Potassium 1.57 N/L

Silicon 6.73 N/L

Sodium 4.5 N/L

Strontium 0.044 N/L

Sulphate 19 N/L

Total Dissolved Solids 79 N/L

Total Kjeldahl Nitrogen 0.5 N/L

Zinc 0.005 0.02

Notes:

1.  Provincial Water Quality Objectives (PWQO).

2.  Results from field analysis.

Bold and Shaded values exceed PWQO.

N/L indicates no limit specified.

"-" means parameter not analyzed.

Results expressed in mg/L unless otherwise noted.

Parameter PWQO
1

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

613 201 615 625 609 610 584 614 553 534 552 512 516 523

0.0456 0.0631 0.0367 0.0666 0.0114 0.013 0.030 0.040 0.04 0.06 0.08 0.07 0.07 0.08

30.5 36.3 28.5 24.6 27.9 30.2 29.7 30.7 29.2 29.2 25.7 23.8 28.8 34.4

3.93 3.91 3.17 3.29 3.22 3.12 3.35 3.73 3.45 5.14 4.05 3.97 3.90 4.53

0.502 0.554 0.411 0.440 0.389 0.417 0.436 0.547 0.450 0.602 0.703 0.662 0.813 0.862

127 114 106 89.0 121 114 102 112 101 119 113 108 111 116

120 100 89 92 78 93 83 132 83.9 107 146 113 128 133

0.0043 0.0315 0.00446 0.00296 0.00187 0.00217 0.00200 0.00300 < 0.001 0.007 0.002 0.002 0.003 0.003

99 95 86 83 88 83 96 106 69 100 106 105 109 111

0.0239 0.0213 0.0169 0.015917 0.0168 0.0133 0.0280 0.0320 0.020 0.021 0.0149 0.0175 0.0149 0.0160

1324 1319 1363 1242 1034 1321 1134 1339 1173 1262 1227 1120 1131 1960

0.0036 0.0120 0.00383 0.00299 0.00106 0.00096 0.00150 0.00150 0.0012 0.0009 0.0009 0.0007 0.0022 0.0011

18.4 21.1 12.7 17.5 14.4 18.8 14.1 13.5 12.9 10.8 12.9 13.2 13.4 16.7

119 111 96.9 113 110 120 160 141 140 130 135 145 141 133

42.1 35.9 31.6 31.4 32.0 34.5 29.1 39.2 30.5 34.6 36.7 32.0 35.2 37.0

8.01 7.29 4.63 5.11 5.69 4.38 3.64 4.35 3.16 3.72 3.81 3.37 3.54 3.06

< 0.06 < 0.06 < 0.06 < 0.06 0.08 < 0.06 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.7 6.66 6.82 6.47 7.17 7.99 7.83 6.62 6.83 7.16 6.80 6.90 7.03 6.91

< 0.002 < 0.002 0.002 < 0.002 0.010 0.010 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.008 < 0.002 < 0.002

0.28 0.24 0.27 0.13 0.26 0.49 0.70 0.76 0.92 0.42 0.96 0.34 0.19 1.87

74.9 82.2 70.9 62.9 71.7 67.6 69.9 78.4 80.5 97.1 98.2 93.3 101 116

14.8 18.8 13.8 15.1 16.1 13.1 13.9 14.7 13.4 14.5 14.6 14.6 13.7 14.1

74.8 70.3 52.1 54.7 50.4 59.4 58.4 70.1 55.5 64.0 80.9 69.4 71.2 83.9

0.874 0.778 0.660 0.770 0.793 0.808 0.712 0.853 0.713 0.822 0.830 0.789 0.838 0.916

0.9 < 0.2 0.2 < 0.2 < 1 < 1 2.0 17.0 2 3 4 < 1 1 3

849 771 706 683 717 780 759 889 766 842 852 772 801 824

41.4 73.1 29.2 25.7 29.2 32.7 38.2 45.2 29.3 39.1 28.1 24.3 28.8 34.7

< 0.002 0.003 0.002 0.004 0.004 0.010 0.012 0.010 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH00-5



Table 5

Groundwater Quality (PWQO)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 <25% decrease

Aluminum 0.017 0.075

Ammonia, Total  (N) 0.1 N/L

Barium 0.072 N/L

Boron 0.01 0.2

Calcium 7.5 N/L

Chloride 12 N/L

Chromium 0.001 0.001

Chemical Oxygen Demand 9 N/L

Cobalt 0.0016 0.0009

Conductivity (µS/cm) 
2 101 N/L

Copper 0.00062 0.005

Dissolved Organic Carbon 1.6 N/L

Iron 7.14 0.3

Magnesium 4.53 N/L

Manganese 0.05 N/L

Nitrate (as N) 0.06 N/L

Nitrite (as N) 0.05 N/L

pH (units) 
2 6.56 6.5 - 8.5

Phenols - 0.001

Phosphorus, Total 0.37 0.03

Potassium 1.57 N/L

Silicon 6.73 N/L

Sodium 4.5 N/L

Strontium 0.044 N/L

Sulphate 19 N/L

Total Dissolved Solids 79 N/L

Total Kjeldahl Nitrogen 0.5 N/L

Zinc 0.005 0.02

Notes:

1.  Provincial Water Quality Objectives (PWQO).

2.  Results from field analysis.

Bold and Shaded values exceed PWQO.

N/L indicates no limit specified.

"-" means parameter not analyzed.

Results expressed in mg/L unless otherwise noted.

Parameter PWQO
1

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

267 290 287 311 303 295 300 306 316 303 328 327 287 276

0.100 0.073 0.0536 0.144 0.0085 0.011 0.0200 0.020 0.02 0.04 0.09 0.03 0.04 0.04

0.2 0.2 < 0.1 0.1 0.2 0.1 0.2 0.2 0.19 0.18 0.21 0.20 0.24 0.14

0.416 0.380 0.398 0.406 0.354 0.322 0.362 0.362 0.380 0.454 0.371 0.392 0.355 0.368

0.273 0.314 0.339 0.380 0.381 0.364 0.388 0.424 0.446 0.482 0.451 0.439 0.456 0.439

45.5 44.2 46.0 41.2 49.9 46.2 47.9 51.2 53.6 55.5 55.7 56.8 57.7 57.0

36 35 35 35 34 33 30 30 25.2 22.8 31.2 32.5 30.9 59.4

0.0014 0.0127 0.00183 0.00106 0.00046 0.00049 < 0.002 < 0.002 < 0.001 0.004 < 0.001 < 0.001 0.001 0.001

37 36 36 31 39 36 67 68 47 42 41 41 54 47

0.0064 0.0048 0.00662 0.002731 0.00247 0.00222 < 0.005 < 0.005 < 0.005 < 0.005 0.0014 0.0020 0.0018 0.0019

490 565 631 686 420 587 495 554 599 535 446 512 460 833

0.0019 0.0066 0.00165 0.00130 0.00043 0.00050 0.00100 0.00080 0.0007 0.0013 0.0012 0.0003 0.0005 0.0018

8.9 6.2 5.8 9.1 5.4 7.6 8.3 8.8 10.4 10.0 12.0 11.2 11.2 12.0

50.8 46.8 49.8 50.4 47.9 45.9 45.7 51.4 59.1 48.5 48.4 48.5 47.4 42.8

30.0 29.3 29.2 30.7 30.6 28.9 32.1 36.7 37.3 36.7 36.8 36.0 39.7 38.4

0.751 0.687 0.680 0.678 0.673 0.607 0.664 0.700 0.746 0.723 0.694 0.730 0.730 0.706

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.72 6.81 6.91 6.40 7.12 6.54 6.81 6.78 6.80 6.94 6.88 6.71 6.83 7.66

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

3.75 6.01 0.65 0.50 0.95 0.77 3.60 0.99 5.20 3.56 2.88 4.52 1.79 1.27

4.40 5.02 4.63 4.32 4.09 3.98 3.70 4.00 3.9 4.4 4.3 4.4 4.4 4.8

9.3 11.6 9.55 11.1 9.85 9.34 8.74 9.64 9.51 9.52 8.58 9.33 8.63 9.33

52.1 50.9 45.5 46.7 42.8 42.9 42.8 42.2 39.3 38.0 39.6 40.7 37.4 38.3

0.234 0.231 0.231 0.267 0.258 0.249 0.247 0.280 0.282 0.262 0.266 0.277 0.284 0.289

5.5 6.3 6.7 5.8 4 4 5 6 7 5 8 8 7 199

397 403 374 386 383 397 367 377 386 371 353 353 346 334

< 0.5 < 0.5 < 0.5 0.5 0.5 < 0.5 0.7 0.7 0.6 0.7 0.6 0.6 0.6 0.4

< 0.002 < 0.002 < 0.002 0.003 0.004 0.008 0.015 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH04-1S



Table 5

Groundwater Quality (PWQO)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 <25% decrease

Aluminum 0.017 0.075

Ammonia, Total  (N) 0.1 N/L

Barium 0.072 N/L

Boron 0.01 0.2

Calcium 7.5 N/L

Chloride 12 N/L

Chromium 0.001 0.001

Chemical Oxygen Demand 9 N/L

Cobalt 0.0016 0.0009

Conductivity (µS/cm) 
2 101 N/L

Copper 0.00062 0.005

Dissolved Organic Carbon 1.6 N/L

Iron 7.14 0.3

Magnesium 4.53 N/L

Manganese 0.05 N/L

Nitrate (as N) 0.06 N/L

Nitrite (as N) 0.05 N/L

pH (units) 
2 6.56 6.5 - 8.5

Phenols - 0.001

Phosphorus, Total 0.37 0.03

Potassium 1.57 N/L

Silicon 6.73 N/L

Sodium 4.5 N/L

Strontium 0.044 N/L

Sulphate 19 N/L

Total Dissolved Solids 79 N/L

Total Kjeldahl Nitrogen 0.5 N/L

Zinc 0.005 0.02

Notes:

1.  Provincial Water Quality Objectives (PWQO).

2.  Results from field analysis.

Bold and Shaded values exceed PWQO.

N/L indicates no limit specified.

"-" means parameter not analyzed.

Results expressed in mg/L unless otherwise noted.

Parameter PWQO
1

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

308 354 319 323 337 305 295 287 281 236 241 260 250 230

0.0777 0.0323 0.0411 0.112 0.0098 0.012 0.02 0.03 0.02 0.04 0.03 0.04 0.04 0.04

0.5 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.82 0.74 0.82 0.85 0.96 0.92

0.521 0.499 0.476 0.473 0.480 0.414 0.442 0.416 0.438 0.489 0.402 0.485 0.451 0.489

0.414 0.409 0.413 0.390 0.444 0.345 0.349 0.299 0.303 0.284 0.274 0.289 0.316 0.257

63.8 62.1 58.1 51.1 66.7 55.6 56.2 54.2 55.4 52.1 50.8 61.0 60.3 62.1

36 37 33 34 33 32 29 29 25.2 21.9 34.2 46.4 53.3 56.1

0.0016 0.0112 0.00203 0.00127 0.00081 0.00085 < 0.002 < 0.002 0.001 0.002 0.001 0.001 0.002 0.002

29 32 38 35 31 38 41 61 33 36 31 40 36 41

0.00420 0.00348 0.00242 0.002021 0.00144 0.000983 < 0.005 < 0.005 < 0.005 < 0.005 0.0006 0.0011 0.0010 0.0010

571 600 647 653 510 570 510 492 545 425 393 474 470 838

0.0018 0.0048 0.00160 0.00125 0.00089 0.00035 0.00060 0.00040 0.0006 0.0004 0.0006 0.0011 0.0004 0.0005

8.2 5.8 7.0 11.6 7.5 8.1 8.7 8.7 11.1 10.7 12.6 11.0 11.1 12.0

34.3 38.4 34.0 34.4 37.1 33.9 37.6 37.2 38.6 31.9 30.4 39.0 36.3 36.7

36.7 34.5 30.9 32.0 35.1 30.4 30.8 31.5 30.9 27.3 26.5 30.3 32.1 32.1

1.36 1.42 1.24 1.26 1.44 1.24 1.27 1.31 1.35 1.26 1.21 1.55 1.55 1.55

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.66 6.75 6.62 6.37 7.20 6.52 6.53 6.66 6.79 7.28 6.81 6.63 6.78 7.01

< 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.003 < 0.002 < 0.002

0.43 0.55 0.37 0.50 0.15 0.43 0.64 0.44 0.97 0.48 1.35 0.33 0.27 0.35

11.60 12.80 12.4 10.2 12.1 10.4 10.4 10.6 10.9 11.2 11.9 12.2 13.2 13.6

8.50 10.40 8.87 10.0 9.47 8.40 8.32 8.78 9.16 9.02 8.54 8.68 8.19 8.65

36.7 35.8 32.0 32.8 31.6 29.0 28.6 28.0 28.5 23.3 25.3 27.1 27.7 27.5

0.352 0.331 0.300 0.338 0.372 0.318 0.305 0.309 0.303 0.262 0.267 0.313 0.325 0.332

5.5 8.4 7.6 9.6 10 8 9 9 8 7 8 8 7 7

431 466 400 380 411 391 368 360 356 311 282 339 345 341

0.8 1.1 0.9 1.0 1.0 1.0 1.2 1.2 1.3 1.2 1.3 1.2 1.4 1.4

< 0.002 < 0.002 < 0.002 0.005 0.003 0.013 0.015 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH04-1D



Table 5

Groundwater Quality (PWQO)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 <25% decrease

Aluminum 0.017 0.075

Ammonia, Total  (N) 0.1 N/L

Barium 0.072 N/L

Boron 0.01 0.2

Calcium 7.5 N/L

Chloride 12 N/L

Chromium 0.001 0.001

Chemical Oxygen Demand 9 N/L

Cobalt 0.0016 0.0009

Conductivity (µS/cm) 
2 101 N/L

Copper 0.00062 0.005

Dissolved Organic Carbon 1.6 N/L

Iron 7.14 0.3

Magnesium 4.53 N/L

Manganese 0.05 N/L

Nitrate (as N) 0.06 N/L

Nitrite (as N) 0.05 N/L

pH (units) 
2 6.56 6.5 - 8.5

Phenols - 0.001

Phosphorus, Total 0.37 0.03

Potassium 1.57 N/L

Silicon 6.73 N/L

Sodium 4.5 N/L

Strontium 0.044 N/L

Sulphate 19 N/L

Total Dissolved Solids 79 N/L

Total Kjeldahl Nitrogen 0.5 N/L

Zinc 0.005 0.02

Notes:

1.  Provincial Water Quality Objectives (PWQO).

2.  Results from field analysis.

Bold and Shaded values exceed PWQO.

N/L indicates no limit specified.

"-" means parameter not analyzed.

Results expressed in mg/L unless otherwise noted.

Parameter PWQO
1

5-year Trends

09-Sep-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

10 9 16 16 14 11 28 14 11 10 10 11

0.0183 0.0303 0.0179 0.014 < 0.01 < 0.01 < 0.01 < 0.01 0.01 0.01 < 0.01 0.01

0.3 < 0.1 0.2 < 0.1 0.020 0.030 0.07 0.02 0.04 0.05 0.05 0.04

0.0108 0.0144 0.0119 0.0138 0.0110 0.0100 0.011 0.030 0.016 0.026 0.020 0.022

0.0045 0.0108 0.0692 0.0294 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.005 < 0.005 0.006

4.69 4.71 6.34 5.96 5.16 5.53 12.0 6.23 7.98 10.6 10.7 9.3

5.4 4.8 7 7 6 7 6.0 8.9 15.7 19.6 20.5 13.0

0.00034 0.00030 < 0.00003 0.00012 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001

33 < 8 17 9 125 40 684 201 376 44 88 33

0.000609 0.000329 0.000608 0.000194 < 0.005 < 0.005 < 0.005 < 0.005 0.0002 0.0005 0.0002 0.0006

146 33 40 161 41 48 50 67 55 84 73 131

0.00038 0.00053 0.00074 0.00067 0.00040 0.00050 0.0006 0.0012 0.0007 0.0005 0.0010 0.0012

< 1 2.6 < 1 1.9 1 0.5 1.7 1.3 1.3 1.3 1.6 1.6

0.244 0.505 0.578 0.605 0.032 0.165 0.698 0.267 0.318 0.263 0.823 0.133

1.88 1.99 2.15 2.32 1.88 2.20 2.10 2.36 3.31 4.19 4.62 3.94

0.00775 0.0160 0.0958 0.0172 0.0140 0.0070 0.093 0.051 0.067 0.029 0.062 0.007

0.12 0.12 0.13 0.06 0.2 0.2 0.18 0.13 0.15 < 0.05 < 0.05 0.07

< 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.90 6.44 6.46 6.41 7.25 7.64 7.58 6.78 7.10 6.77 7.30 7.36

< 0.002 < 0.002 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.003 < 0.002 < 0.002

0.05 0.10 0.20 0.03 0.35 0.10 1.65 0.42 0.59 0.39 0.16 0.09

0.873 0.97 0.867 0.935 0.600 0.700 0.4 0.8 1.0 1.1 1.1 1.1

6.12 7.48 5.72 6.05 5.08 5.93 5.56 6.20 5.22 6.20 5.53 6.23

2.54 2.96 3.31 2.64 2.40 2.90 4.3 2.5 3.5 3.6 3.7 3.5

0.0315 0.0333 0.0380 0.0348 0.0320 0.0350 0.050 0.042 0.062 0.072 0.073 0.064

8.2 6.6 9 7 6 7 5 4 7 16 13 10

< 30 31 74 49 35 38 50 45 46 65 64 50

- < 0.5 < 0.5 < 0.5 1.6 0.7 5.9 2.2 2.6 1.6 0.7 0.4

0.001 0.003 0.005 0.004 0.005 0.006 < 0.005 < 0.005 0.006 < 0.005 < 0.005 < 0.005

MW07-4R



Table 5

Groundwater Quality (PWQO)

Killaloe Waste Disposal Site

Background

(median)

Alkalinity (as CaCO3) 24 <25% decrease

Aluminum 0.017 0.075

Ammonia, Total  (N) 0.1 N/L

Barium 0.072 N/L

Boron 0.01 0.2

Calcium 7.5 N/L

Chloride 12 N/L

Chromium 0.001 0.001

Chemical Oxygen Demand 9 N/L

Cobalt 0.0016 0.0009

Conductivity (µS/cm) 
2 101 N/L

Copper 0.00062 0.005

Dissolved Organic Carbon 1.6 N/L

Iron 7.14 0.3

Magnesium 4.53 N/L

Manganese 0.05 N/L

Nitrate (as N) 0.06 N/L

Nitrite (as N) 0.05 N/L

pH (units) 
2 6.56 6.5 - 8.5

Phenols - 0.001

Phosphorus, Total 0.37 0.03

Potassium 1.57 N/L

Silicon 6.73 N/L

Sodium 4.5 N/L

Strontium 0.044 N/L

Sulphate 19 N/L

Total Dissolved Solids 79 N/L

Total Kjeldahl Nitrogen 0.5 N/L

Zinc 0.005 0.02

Notes:

1.  Provincial Water Quality Objectives (PWQO).

2.  Results from field analysis.

Bold and Shaded values exceed PWQO.

N/L indicates no limit specified.

"-" means parameter not analyzed.

Results expressed in mg/L unless otherwise noted.

Parameter PWQO
1

5-year Trends

09-Sep-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

221 234 187 247 258 358 225 342 325 339 367

0.0446 0.0225 0.0187 0.011 0.0200 0.020 0.04 0.04 0.05 0.05 0.05

3.4 2.7 1.3 1.8 1.4 1.8 1.63 1.38 1.61 1.46 1.69

0.339 0.302 0.352 0.401 0.457 0.441 0.651 0.415 0.604 0.552 0.641

0.0104 0.0111 0.0409 0.0292 0.1020 0.1510 0.187 0.185 0.258 0.288 0.300

41.1 36.8 50.5 51.8 55.7 52.5 61.0 56.8 68.4 69.5 74.9

49 46 47 67 74 80 67.4 81.0 105 105 103

0.00165 0.00083 0.00040 0.00041 < 0.002 < 0.002 0.003 < 0.001 < 0.001 0.001 0.001

78 73 55 68 256 466 253 682 165 350 598

0.00141 0.001208 0.000832 0.000766 0.011000 0.008000 < 0.005 0.0008 0.0007 0.0008 0.0007

628 793 591 754 699 608 784 627 831 750 828

0.00095 0.00031 0.00056 0.00056 0.00060 0.00060 0.0004 0.0003 0.0005 0.0018 0.0013

12.2 12.6 8.1 8.5 8.8 8.1 9.6 10.2 10.6 11.3 12.9

75.1 82.8 109 128 144 150 150 143 181 182 162

21.2 19.5 20.8 23.4 27.0 29.3 30.2 30.4 33.6 38.3 41.3

0.564 0.556 0.631 0.652 0.689 0.827 0.720 0.859 0.783 0.858 0.790

< 0.06 < 0.06 < 0.06 < 0.06 < 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.44 6.72 6.77 6.36 6.45 6.45 6.63 6.55 6.67 6.84 6.93

0.038 0.007 0.004 0.002 < 0.001 < 0.001 < 0.001 < 0.001 0.005 < 0.002 < 0.002

0.11 0.11 0.11 0.09 0.19 0.41 0.17 0.63 0.28 0.25 0.39

10.4 10.3 3.13 2.77 2.40 2.30 2.90 3.2 3.2 3.7 3.7

12.4 12.8 10.9 11.1 10.0 9.3 10.7 7.72 9.74 8.27 8.77

31.8 29.2 16.9 19.4 29.1 29.8 34.8 41.5 54.2 64.4 75.0

0.269 0.267 0.289 0.301 0.299 0.302 0.319 0.302 0.356 0.368 0.398

0.5 3.8 1 2 < 1 < 1 < 1 < 1 < 1 < 1 < 1

340 294 283 400 389 498 384 436 494 510 541

- 2.6 1.8 2.2 6.3 14.6 4.5 16.2 8.5 6.1 11.5

0.005 0.003 0.006 0.006 0.015 0.010 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

MW07-5R



Table 6

Surface Water Quality (PWQO)

Killaloe Waste Disposal Site

Background 5-year Trends

(75th Percentile) 01-Nov-13 18-May-16 31-May-17 17-Oct-17 24-Apr-18 07-May-19 (sparkline)

Alkalinity (CaCO3) 71 < 25% decrease 10 12 21 15 8 11

Aluminum 0.12 0.075 0.113 0.170 0.29 0.08 0.09 0.12

Ammonia, Total (as N) 0.1 N/L < 0.1 0.04 0.12 0.03 0.04 0.04

Ammonia, Un-ionized (as N)
 2 0.0003 0.02 0.000037 0.000045 0.000032 0.000001 0.000003 0.000007

Barium 0.054 N/L 0.0194 0.0170 0.047 0.027 0.010 0.037

Boron 0.016 0.2 0.0053 < 0.005 0.007 0.011 < 0.005 0.038

Calcium 20.6 N/L 5.97 5.48 12.0 9.54 3.05 13.2

Chemical Oxygen Demand 52 N/L 75 76 157 74 49 53

Chloride 6.5 N/L 3.0 2.3 4.4 2.6 4.5 5.9

Chromium 0.001 0.001 0.0007 < 0.002 0.001 < 0.001 < 0.001 0.001

Cobalt 0.0003 0.0009 0.00021 0.00020 0.0014 0.0002 0.0002 0.0001

Conductivity (mS/cm) 
3 148 N/L 43 20 49 45 25 42

Copper 0.0012 0.005 0.0008 0.0044 0.0008 0.0070 0.0010 0.0010

Dissolved Organic Carbon 19.5 N/L 27.1 40.0 43.0 21.3 12.6 20.2

Dissolved Oxygen 
3 7.22 5 5.22 7.98 4.01 4.52 7.17 5.58

Iron 3.06 0.3 0.53 0.55 1.81 0.908 0.450 0.391

Magnesium 8.48 N/L 2.68 2.74 4.54 3.27 1.73 4.42

Manganese 0.202 N/L 0.0476 0.0330 0.200 0.051 0.050 0.023

Nitrate (as N) 0.06 N/L < 0.06 < 0.1 < 0.05 < 0.05 < 0.05 0.08

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

pH (units) 
3 7.58 6.5 - 8.5 6.33 6.88 6.06 5.54 5.95 6.00

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

Phosphorus, Total 0.06 0.03 0.030 0.070 0.077 0.04 0.03 0.02

Potassium 1.7 N/L 0.52 0.10 1.8 0.6 0.7 0.6

Silicon 5.77 N/L 7.40 3.83 4.97 6.78 2.87 2.49

Sodium 3.9 N/L 2.32 3.10 4.3 3.9 2.7 5.9

Strontium 0.13 N/L 0.0350 0.0310 0.091 0.063 0.020 0.083

Sulphate 8 N/L 8.0 5.0 3 < 1 2 6

Total Dissolved Solids 149 N/L 89 30 38 27 24 34

Total Suspended Solids 7 N/L 4 4 6 4 < 3 4

Total Kjeldahl Nitrogen 1.0 N/L 0.6 1.3 1.67 0.8 0.5 0.7

Zinc 0.005 0.02 0.006 < 0.005 0.042 0.027 < 0.005 < 0.005

Notes:

1.  Provincial Water Quality Objectives (PWQO).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding PWQO.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

Parameter PWQO
 1

SW1



Table 6

Surface Water Quality (PWQO)

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease

Aluminum 0.12 0.075

Ammonia, Total (as N) 0.1 N/L

Ammonia, Un-ionized (as N)
 2 0.0003 0.02

Barium 0.054 N/L

Boron 0.016 0.2

Calcium 20.6 N/L

Chemical Oxygen Demand 52 N/L

Chloride 6.5 N/L

Chromium 0.001 0.001

Cobalt 0.0003 0.0009

Conductivity (mS/cm) 
3 148 N/L

Copper 0.0012 0.005

Dissolved Organic Carbon 19.5 N/L

Dissolved Oxygen 
3 7.22 5

Iron 3.06 0.3

Magnesium 8.48 N/L

Manganese 0.202 N/L

Nitrate (as N) 0.06 N/L

Nitrite (as N) 0.06 N/L

pH (units) 
3 7.58 6.5 - 8.5

Phenols 0.002 0.001

Phosphorus, Total 0.06 0.03

Potassium 1.7 N/L

Silicon 5.77 N/L

Sodium 3.9 N/L

Strontium 0.13 N/L

Sulphate 8 N/L

Total Dissolved Solids 149 N/L

Total Suspended Solids 7 N/L

Total Kjeldahl Nitrogen 1.0 N/L

Zinc 0.005 0.02

Notes:

1.  Provincial Water Quality Objectives (PWQO).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding PWQO.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

Parameter PWQO
 1

5-year Trends SW3 5-year Trends 5-year Trends

23-Apr-13 31-May-17 17-Oct-17 24-Apr-18 07-May-19 (sparkline) 31-May-17 (sparkline) 14-May-15 31-May-17 24-Apr-18 (sparkline)

5 10 23 11 10 11 - 283 227 67

0.132 0.34 0.14 0.09 0.13 0.31 - 0.0078 0.04 0.05

< 0.1 0.29 0.04 0.02 0.06 0.12 - < 0.1 0.07 0.92

0.000047 0.000086 0.000010 0.000002 0.000011 0.000009 - 0.00105 0.00045 0.00281

0.0136 0.056 0.039 0.021 0.038 0.045 - 0.115 0.164 0.035

0.0077 0.009 0.009 0.005 0.037 0.006 - 0.0868 0.080 0.066

4.66 11.4 11.6 7.89 13.3 11.1 - 54.9 57.6 15.5

68 156 134 33 52 135 - 103 96 32

3.6 5.2 4.1 9.3 6.8 6.5 - 39 65.0 3.1

< 0.0005 0.002 < 0.001 < 0.001 0.001 0.002 - 0.00010 < 0.001 < 0.001

0.000205 0.0030 0.0008 0.0002 0.0001 0.0007 - 0.000827 0.0009 0.0004

37 73 54 27 43 63 - 488 690 116

0.0009 0.0040 0.0066 0.0013 0.0008 0.0023 - 0.00043 0.0007 0.0014

21.1 40.3 48.0 11.7 12.9 39.1 - 52.2 19.8 8.9

3.68 8.94 3.92 8.25 2.35 2.75 - 4.85 2.85 7.65

0.33 3.12 2.77 0.579 0.409 0.663 - 4.35 4.68 0.875

2.24 2.77 4.42 3.06 4.44 2.77 - 33.9 33.5 6.14

0.0151 0.533 0.174 0.057 0.022 0.386 - 0.462 0.896 0.497

< 0.06 < 0.05 < 0.05 0.08 < 0.05 < 0.05 - < 0.06 < 0.05 0.09

< 0.03 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 - < 0.03 < 0.05 < 0.05

6.56 5.91 6.19 6.12 6.01 5.42 - 7.55 7.21 7.45

< 0.001 < 0.001 < 0.001 < 0.001 < 0.002 0.005 - 0.001 < 0.001 < 0.001

0.018 0.214 0.06 0.04 0.01 0.530 - 0.080 0.135 0.04

0.86 1.0 0.4 0.9 0.5 2.7 - 7.62 10.6 3.0

3.38 4.17 5.74 2.93 1.98 5.09 - 8.93 8.13 3.04

2.46 4.5 4.3 4.1 5.8 3.0 - 28.5 33.6 7.6

0.0279 0.094 0.077 0.056 0.083 0.065 - 0.377 0.395 0.105

6.6 6 < 1 3 6 2 - < 10 4 < 1

91 41 38 27 32 33 - 426 371 90

2 20 30 < 3 3 14 - 14 30 < 3

0.6 2.47 1.4 0.5 0.6 2.18 - 1.2 1.73 1.3

0.005 0.069 0.025 0.024 0.006 0.113 - 0.003 0.040 < 0.005

SW5SW2



Table 6

Surface Water Quality (PWQO)

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease

Aluminum 0.12 0.075

Ammonia, Total (as N) 0.1 N/L

Ammonia, Un-ionized (as N)
 2 0.0003 0.02

Barium 0.054 N/L

Boron 0.016 0.2

Calcium 20.6 N/L

Chemical Oxygen Demand 52 N/L

Chloride 6.5 N/L

Chromium 0.001 0.001

Cobalt 0.0003 0.0009

Conductivity (mS/cm) 
3 148 N/L

Copper 0.0012 0.005

Dissolved Organic Carbon 19.5 N/L

Dissolved Oxygen 
3 7.22 5

Iron 3.06 0.3

Magnesium 8.48 N/L

Manganese 0.202 N/L

Nitrate (as N) 0.06 N/L

Nitrite (as N) 0.06 N/L

pH (units) 
3 7.58 6.5 - 8.5

Phenols 0.002 0.001

Phosphorus, Total 0.06 0.03

Potassium 1.7 N/L

Silicon 5.77 N/L

Sodium 3.9 N/L

Strontium 0.13 N/L

Sulphate 8 N/L

Total Dissolved Solids 149 N/L

Total Suspended Solids 7 N/L

Total Kjeldahl Nitrogen 1.0 N/L

Zinc 0.005 0.02

Notes:

1.  Provincial Water Quality Objectives (PWQO).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding PWQO.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

Parameter PWQO
 1

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

25 35 48 81 59 64 52 69 71 82 34 54 36 123

0.0530 0.0467 0.0174 0.0969 0.0449 0.193 0.030 0.050 0.02 0.04 0.04 0.14 0.06 0.13

0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.4 0.02 0.01 0.02 0.04 0.03 0.04 0.05 0.06

0.00083 0.00031 0.00015 0.00002 0.00008 0.00085 0.00024 0.00008 0.00007 0.00027 0.00001 0.00002 0.00009 0.00029

0.0198 0.0256 0.0318 0.0387 0.0295 0.0551 0.0240 0.0410 0.039 0.050 0.017 0.061 0.044 0.072

0.0071 0.0067 0.0075 0.0035 0.0051 0.0213 < 0.005 0.0070 0.006 0.010 < 0.005 0.014 0.038 0.016

8.3 10.6 15.4 17.3 14.4 19.9 12.7 20.1 18.6 20.1 9.66 20.7 19.2 33.4

42 47 36 43 49 47 48 81 49 53 22 67 31 78

3.0 5.1 4.1 6.6 4 5 4 5 6.1 4.2 9.3 8.0 8.4 7.9

< 0.0005 0.0007 0.00027 0.00028 0.00031 0.00088 < 0.002 < 0.002 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001

0.000169 0.000196 0.000097 0.000098 0.000162 0.000397 < 0.0001 0.000200 < 0.0001 0.0003 < 0.0001 0.0003 < 0.0001 0.0003

70 90 146 126 84 148 98 104 146 186 55 90 74 339

0.0008 0.0007 0.00017 0.00020 0.00023 0.00101 0.00010 0.00020 0.0001 0.0069 0.0014 0.0060 0.0002 0.0012

13.9 15.6 16.4 20.8 18.3 15.0 24.5 33.0 18.3 19.9 11.2 23.5 11.8 15.8

7.06 8.92 8.22 7.21 3.77 6.50 4.61 4.34 4.30 2.57 11.36 3.46 5.59 4.93

0.59 1.24 0.356 1.65 1.43 3.41 0.48 3.20 0.686 5.27 0.477 7.10 0.370 3.65

3.59 4.74 6.39 8.30 6.14 8.12 6.21 8.50 8.00 8.49 4.39 8.45 6.45 14.1

0.015 0.050 0.0115 0.0522 0.0515 0.250 0.010 0.052 0.028 0.226 0.070 0.418 0.013 0.242

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

7.62 7.31 6.72 6.11 6.60 7.04 7.73 7.79 7.08 7.63 6.73 6.55 6.92 7.45

< 0.001 < 0.001 0.003 < 0.001 0.001 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.016 < 0.002 < 0.002

0.011 0.022 < 0.009 0.015 0.011 0.096 0.010 0.060 0.016 0.07 0.03 0.06 0.01 0.13

1.07 1.77 1.03 1.37 1.02 1.45 0.60 1.20 1.1 1.4 1.0 3.0 1.1 3.3

2.95 5.12 0.94 8.26 3.04 3.84 1.23 6.39 2.79 6.79 3.03 5.98 1.89 3.12

2.29 2.51 3.37 3.21 3.06 3.12 3.60 3.80 3.9 3.2 2.5 5.0 5.1 5.2

0.046 0.060 0.0649 0.0928 0.0686 0.111 0.057 0.132 0.081 0.103 0.041 0.116 0.098 0.157

7.5 8.1 3.8 0.8 < 1 22 4 1 2 < 1 < 1 7 2 7

103 100 117 154 97 177 71 89 88 99 39 80 51 147

2 2 < 2 3 2 14 3 12 4 12 < 3 5 < 3 7

0.5 0.6 0.5 0.7 0.7 1.4 0.7 1.2 0.74 0.8 0.4 1.1 0.4 2.0

0.002 0.003 0.004 0.002 0.001 0.004 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.020 < 0.005 0.013

SW6 (Background)



Table 6

Surface Water Quality (PWQO)

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease

Aluminum 0.12 0.075

Ammonia, Total (as N) 0.1 N/L

Ammonia, Un-ionized (as N)
 2 0.0003 0.02

Barium 0.054 N/L

Boron 0.016 0.2

Calcium 20.6 N/L

Chemical Oxygen Demand 52 N/L

Chloride 6.5 N/L

Chromium 0.001 0.001

Cobalt 0.0003 0.0009

Conductivity (mS/cm) 
3 148 N/L

Copper 0.0012 0.005

Dissolved Organic Carbon 19.5 N/L

Dissolved Oxygen 
3 7.22 5

Iron 3.06 0.3

Magnesium 8.48 N/L

Manganese 0.202 N/L

Nitrate (as N) 0.06 N/L

Nitrite (as N) 0.06 N/L

pH (units) 
3 7.58 6.5 - 8.5

Phenols 0.002 0.001

Phosphorus, Total 0.06 0.03

Potassium 1.7 N/L

Silicon 5.77 N/L

Sodium 3.9 N/L

Strontium 0.13 N/L

Sulphate 8 N/L

Total Dissolved Solids 149 N/L

Total Suspended Solids 7 N/L

Total Kjeldahl Nitrogen 1.0 N/L

Zinc 0.005 0.02

Notes:

1.  Provincial Water Quality Objectives (PWQO).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding PWQO.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

Parameter PWQO
 1

5-year Trends

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19 (sparkline)

20 38 27 49 34 40 15 42 31 27 34 29 16 34

0.0465 0.0552 0.0436 0.0677 0.0633 0.394 0.04 0.08 0.07 0.05 0.05 0.06 0.08 0.08

< 0.1 < 0.1 < 0.1 < 0.1 0.1 < 0.1 0.02 0.01 0.04 0.04 0.13 0.04 0.06 0.05

0.00008 0.00016 0.00138 0.00002 0.00010 0.00001 0.00004 0.00005 0.00009 0.00004 0.00001 0.00005 0.00004 0.00050

0.0298 0.0372 0.0297 0.0485 0.0338 0.0461 0.016 0.062 0.043 0.042 0.031 0.052 0.040 0.046

0.011 0.005 0.0110 0.0054 0.0084 0.0088 < 0.005 0.009 0.011 0.011 0.014 0.006 0.047 0.015

9.96 10.1 8.24 10.7 8.04 10.4 5.4 13.6 11.7 14.9 12.0 18.8 14.2 11.4

57 100 70 117 62 67 66 112 83 86 35 97 49 91

70 19 6.7 12 8 14 7.7 14.8 7.2 17.3 5.1 30.7 5.0 14.5

< 0.0005 0.0026 0.00048 0.00127 0.00024 0.00069 < 0.002 < 0.002 0.001 < 0.001 < 0.001 < 0.001 0.001 0.001

0.000196 0.000399 0.000223 0.000529 0.000394 0.000633 0.0001 0.0005 0.0006 0.0002 0.0002 0.0003 0.0001 0.0002

161 113 321 101 66 100 59 93 79 94 59 101 59 85

0.0011 0.0011 0.00049 0.00038 0.00083 0.00235 < 0.0001 0.0005 0.0005 0.0077 0.0017 0.0087 0.0010 0.0010

16.8 35.8 31.1 58.0 22.2 23.0 30.4 52.0 19.5 29.8 11.8 36.5 14.8 41.5

4.25 8.92 5.72 4.21 2.43 3.66 6.54 4.08 4.05 5.06 5.08 6.56 5.96 5.54

0.59 4.36 2.04 6.51 3.77 2.85 0.64 7.71 3.40 1.22 1.32 3.04 0.544 6.54

3.52 5.17 4.29 5.33 3.73 4.95 2.79 6.84 4.84 6.00 5.12 8.10 4.81 6.03

0.0254 0.0968 0.0464 0.152 0.0763 0.0746 0.02 0.138 0.150 0.068 0.099 0.090 0.014 0.065

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 0.1 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.60 7.03 7.96 6.20 6.66 5.52 6.85 7.63 6.84 6.73 6.06 6.99 6.46 7.75

< 0.001 < 0.001 0.003 < 0.001 0.002 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.003 < 0.002 < 0.002

0.017 0.024 0.019 0.028 0.047 0.029 0.020 0.050 0.056 0.04 0.02 0.02 0.01 0.04

1.47 1.72 0.924 1.91 2.61 3.06 0.2 2.5 1.6 1.2 1.1 0.7 0.6 1.7

2.76 7.04 1.57 9.17 2.08 6.28 1.3 8.46 1.30 6.08 3.49 5.99 1.58 8.79

38.5 8.84 4.68 6.15 4.50 5.97 5.80 10.5 5.7 10.0 7.4 12.8 7.2 8.1

0.0646 0.0744 0.0557 0.0955 0.0501 0.0633 0.04 0.101 0.091 0.101 0.086 0.135 0.093 0.074

9.1 0.4 2.2 0.2 < 10 < 1 1 < 1 < 1 < 1 2 < 1 4 < 1

186 157 117 157 103 154 40 81 50 72 53 85 37 64

< 2 < 6 3 7 12 9 < 3 14 18 4 < 3 < 3 3 8

0.6 0.9 0.7 1.0 0.8 0.7 0.9 1.3 1.13 0.9 0.6 1.0 0.6 1.3

0.004 0.003 0.006 0.006 0.005 0.008 < 0.005 < 0.005 0.033 0.049 0.023 0.014 < 0.005 0.026

SW9



Table 7

Surface Water Quality (75th Percentile Background)

Killaloe Waste Disposal Site

23-Apr-13 01-Nov-13 18-May-16 31-May-17 17-Oct-17 24-Apr-18 07-May-19

Alkalinity (CaCO3) 71 8 10 12 21 15 8 11

Aluminum 0.122 0.098 0.113 0.170 0.29 0.08 0.09 0.12

Ammonia, Total (as N) 0.1 0.40 < 0.1 0.04 0.12 0.03 0.04 0.04

Ammonia, Un-ionized (as N)
 2 0.0003 0.000036 0.000037 0.000045 0.000032 0.000001 0.000003 0.000007

Barium 0.054 0.013 0.0194 0.017 0.047 0.027 0.010 0.037

Boron 0.016 0.0072 0.0053 < 0.005 0.007 0.011 < 0.005 0.038

Calcium 20.6 4.7 5.97 5.48 12.0 9.54 3.05 13.2

Chemical Oxygen Demand 52 63 75 76 157 74 49 53

Chloride 6.5 4.0 3.0 2.3 4.4 2.6 4.5 5.9

Chromium 0.001 < 0.0005 0.0007 < 0.002 0.001 < 0.001 < 0.001 0.001

Cobalt 0.0003 0.000180 0.000206 0.000200 0.0014 0.0002 0.0002 0.0001

Conductivity (mS/cm) 
3 148 35 43 20 49 45 25 42

Copper 0.0012 0.0009 0.0008 0.0044 0.0008 0.0070 0.0010 0.0010

Dissolved Organic Carbon 19.5 20.4 27.1 40 43.0 21.3 12.6 20.2

Dissolved Oxygen 
3 7.22 2.90 5.22 7.98 4.01 4.52 7.17 5.58

Iron 3.06 0.27 0.53 0.55 1.81 0.908 0.450 0.391

Magnesium 8.48 2.4 2.68 2.74 4.54 3.27 1.73 4.42

Manganese 0.202 0.0110 0.0476 0.0330 0.200 0.051 0.050 0.023

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

Nitrite (as N) 0.06 < 0.03 < 0.03 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05

pH (units) 
3 7.58 5.84 6.33 6.88 6.06 5.54 5.95 6.00

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

Phosphorus, Total 0.06 0.022 0.030 0.070 0.077 0.04 0.03 0.02

Potassium 1.7 0.93 0.52 0.10 1.8 0.6 0.7 0.6

Silicon 5.77 3.3 7.4 3.8 4.97 6.78 2.87 2.49

Sodium 3.9 2.5 2.32 3.1 4.3 3.9 2.7 5.9

Strontium 0.13 0.028 0.035 0.031 0.091 0.063 0.020 0.083

Sulphate 8 7 8 5 3 < 1 2 6

Total Dissolved Solids 149 63 89 30 38 27 24 34

Total Suspended Solids 7 < 2 4 4 6 4 < 3 4

Total Kjeldahl Nitrogen 1.0 0.6 0.6 1.3 1.67 0.8 0.5 0.7

Zinc 0.005 0.004 0.006 < 0.005 0.042 0.027 < 0.005 < 0.005

Notes:

1.  75th Percentile Background Surface Water Quality (SW6)

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding 75
th
 Percentile Background (SW6).

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

Parameter
75th Percentile Background 

Surface Water Quality
 1

SW1



Table 7

Surface Water Quality (75th Percentile Background)

Killaloe Waste Disposal Site

Alkalinity (CaCO3) 71

Aluminum 0.122

Ammonia, Total (as N) 0.1

Ammonia, Un-ionized (as N)
 2 0.0003

Barium 0.054

Boron 0.016

Calcium 20.6

Chemical Oxygen Demand 52

Chloride 6.5

Chromium 0.001

Cobalt 0.0003

Conductivity (mS/cm) 
3 148

Copper 0.0012

Dissolved Organic Carbon 19.5

Dissolved Oxygen 
3 7.22

Iron 3.06

Magnesium 8.48

Manganese 0.202

Nitrate (as N) 0.06

Nitrite (as N) 0.06

pH (units) 
3 7.58

Phenols 0.002

Phosphorus, Total 0.06

Potassium 1.7

Silicon 5.77

Sodium 3.9

Strontium 0.13

Sulphate 8

Total Dissolved Solids 149

Total Suspended Solids 7

Total Kjeldahl Nitrogen 1.0

Zinc 0.005

Notes:

1.  75th Percentile Background Surface Water Quality (SW6)

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding 75
th
 Percentile Background (SW6).

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

Parameter
75th Percentile Background 

Surface Water Quality
 1

SW3

23-Apr-13 31-May-17 17-Oct-17 24-Apr-18 07-May-19 31-May-17 14-May-15 31-May-17 24-Apr-18

5 10 23 11 10 11 283 227 67

0.132 0.34 0.14 0.09 0.13 0.31 0.0078 0.04 0.05

< 0.1 0.29 0.04 0.02 0.06 0.12 < 0.1 0.07 0.92

0.000047 0.000086 0.000010 0.000002 0.000011 0.00001 0.00105 0.00045 0.00281

0.0136 0.056 0.039 0.021 0.038 0.045 0.115 0.164 0.035

0.0077 0.009 0.009 0.005 0.037 0.006 0.0868 0.080 0.066

4.66 11.4 11.6 7.89 13.3 11.1 54.9 57.6 15.5

68 156 134 33 52 135 103 96 32

3.6 5.2 4.1 9.3 6.8 6.5 39 65.0 3.1

< 0.0005 0.002 < 0.001 < 0.001 0.001 0.002 0.00010 < 0.001 < 0.001

0.000205 0.0030 0.0008 0.0002 0.0001 0.0007 0.000827 0.0009 0.0004

37 73 54 27 43 63 488 690 116

0.0009 0.0040 0.0066 0.0013 0.0008 0.0023 0.00043 0.0007 0.0014

21.1 40.3 48.0 11.7 12.9 39.1 52.2 19.8 8.9

3.68 8.94 3.92 8.25 2.35 2.75 4.85 2.85 7.65

0.327 3.12 2.77 0.579 0.409 0.663 4.35 4.68 0.875

2.24 2.77 4.42 3.06 4.44 2.77 33.9 33.5 6.14

0.0151 0.533 0.174 0.057 0.022 0.386 0.462 0.896 0.497

< 0.06 < 0.05 < 0.05 0.08 < 0.05 < 0.05 < 0.06 < 0.05 0.09

< 0.03 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.03 < 0.05 < 0.05

6.56 5.91 6.19 6.12 6.01 5.42 7.55 7.21 7.45

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

0.018 0.214 0.06 0.04 0.01 0.530 0.080 0.135 0.04

0.86 1.0 0.4 0.9 0.5 2.7 7.62 10.6 3.0

3.4 4.17 5.74 2.93 1.98 5.09 8.93 8.13 3.04

2.46 4.5 4.3 4.1 5.8 3.0 28.5 33.6 7.6

0.0279 0.094 0.077 0.056 0.083 0.065 0.377 0.395 0.105

6.6 6 < 1 3 6 2 < 10 4 < 1

91 41 38 27 32 33 426 371 90

2 20 30 < 3 3 14 14 30 < 3

0.6 2.47 1.4 0.5 0.6 2.18 1.2 1.73 1.3

0.005 0.069 0.025 0.024 0.006 0.113 0.003 0.040 < 0.005

SW2 SW5



Table 7

Surface Water Quality (75th Percentile Background)

Killaloe Waste Disposal Site

Alkalinity (CaCO3) 71

Aluminum 0.122

Ammonia, Total (as N) 0.1

Ammonia, Un-ionized (as N)
 2 0.0003

Barium 0.054

Boron 0.016

Calcium 20.6

Chemical Oxygen Demand 52

Chloride 6.5

Chromium 0.001

Cobalt 0.0003

Conductivity (mS/cm) 
3 148

Copper 0.0012

Dissolved Organic Carbon 19.5

Dissolved Oxygen 
3 7.22

Iron 3.06

Magnesium 8.48

Manganese 0.202

Nitrate (as N) 0.06

Nitrite (as N) 0.06

pH (units) 
3 7.58

Phenols 0.002

Phosphorus, Total 0.06

Potassium 1.7

Silicon 5.77

Sodium 3.9

Strontium 0.13

Sulphate 8

Total Dissolved Solids 149

Total Suspended Solids 7

Total Kjeldahl Nitrogen 1.0

Zinc 0.005

Notes:

1.  75th Percentile Background Surface Water Quality (SW6)

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding 75
th
 Percentile Background (SW6).

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

Parameter
75th Percentile Background 

Surface Water Quality
 1

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19

25 35 48 81 59 64 52 69 71 82 34 54 36 123

0.053 0.047 0.0174 0.097 0.0449 0.193 0.030 0.050 0.02 0.04 0.04 0.14 0.06 0.13

0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.4 0.0 0.0 0.02 0.04 0.03 0.04 0.05 0.06

0.00083 0.00031 0.00015 0.00002 0.00008 0.00085 0.00024 0.00008 0.00007 0.00027 0.00001 0.00002 0.00009 0.00029

0.0198 0.0256 0.0318 0.0387 0.0295 0.0551 0.0240 0.0410 0.039 0.050 0.017 0.061 0.044 0.072

0.0071 0.0067 0.0075 0.0035 0.0051 0.0213 < 0.005 0.0070 0.006 0.010 < 0.005 0.014 0.038 0.016

8.3 10.6 15.4 17.3 14.4 19.9 12.7 20.1 18.6 20.1 9.66 20.7 19.2 33.4

42 47 36 43 49 47 48 81 49 53 22 67 31 78

3.0 5.1 4.1 6.6 4 5 4 5 6.1 4.2 9.3 8.0 8.4 7.9

< 0.0005 0.0007 0.00027 0.00028 0.00031 0.00088 < 0.002 < 0.002 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001

0.000169 0.000196 0.000097 0.000098 0.000162 0.000397 < 0.0001 0.000200 < 0.0001 0.0003 < 0.0001 0.0003 < 0.0001 0.0003

70 90 146 126 84 148 98 104 146 186 55 90 74 339

0.0008 0.0007 0.00017 0.0002 0.00023 0.00101 0.00010 0.00020 0.0001 0.0069 0.0014 0.0060 0.0002 0.0012

13.9 15.6 16.4 20.8 18.3 15.0 24.5 33.0 18.3 19.9 11.2 23.5 11.8 15.8

7.06 8.92 8.22 7.21 3.77 6.50 4.61 4.34 4.30 2.57 11.36 3.46 5.59 4.93

0.59 1.24 0.356 1.65 1.43 3.41 0.48 3.20 0.686 5.27 0.477 7.10 0.370 3.65

3.59 4.74 6.39 8.30 6.14 8.12 6.21 8.50 8.00 8.49 4.39 8.45 6.45 14.1

0.015 0.050 0.0115 0.052 0.0515 0.250 0.010 0.052 0.028 0.226 0.070 0.418 0.013 0.242

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 0.10 0.10 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

7.62 7.31 6.72 6.11 6.60 7.04 7.73 7.79 7.08 7.63 6.73 6.55 6.92 7.45

< 0.001 < 0.001 0.003 < 0.001 0.001 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.016 < 0.002 < 0.002

0.011 0.022 < 0.009 0.015 0.011 0.096 0.010 0.060 0.016 0.07 0.03 0.06 0.01 0.13

1.07 1.77 1.03 1.37 1.02 1.45 0.60 1.20 1.1 1.4 1.0 3.0 1.1 3.3

2.95 5.12 0.94 8.26 3.04 3.84 1.23 6.39 2.79 6.79 3.03 5.98 1.89 3.12

2.29 2.51 3.37 3.21 3.06 3.12 3.60 3.80 3.9 3.2 2.5 5.0 5.1 5.2

0.046 0.060 0.0649 0.093 0.0686 0.111 0.057 0.132 0.081 0.103 0.041 0.116 0.098 0.157

7.5 8.1 3.8 0.8 < 1 22 4 1 2 < 1 < 1 7 2 7

103 100 117 154 97 177 71 89 88 99 39 80 51 147

2 2 < 2 3 2 14 3 12 4 12 < 3 5 < 3 7

0.5 0.6 0.5 0.7 0.7 1.4 0.7 1.2 0.74 0.8 0.4 1.1 0.4 2.0

0.002 0.003 0.004 0.002 0.001 0.004 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.020 < 0.005 0.013

SW6 (Background)



Table 7

Surface Water Quality (75th Percentile Background)

Killaloe Waste Disposal Site

Alkalinity (CaCO3) 71

Aluminum 0.122

Ammonia, Total (as N) 0.1

Ammonia, Un-ionized (as N)
 2 0.0003

Barium 0.054

Boron 0.016

Calcium 20.6

Chemical Oxygen Demand 52

Chloride 6.5

Chromium 0.001

Cobalt 0.0003

Conductivity (mS/cm) 
3 148

Copper 0.0012

Dissolved Organic Carbon 19.5

Dissolved Oxygen 
3 7.22

Iron 3.06

Magnesium 8.48

Manganese 0.202

Nitrate (as N) 0.06

Nitrite (as N) 0.06

pH (units) 
3 7.58

Phenols 0.002

Phosphorus, Total 0.06

Potassium 1.7

Silicon 5.77

Sodium 3.9

Strontium 0.13

Sulphate 8

Total Dissolved Solids 149

Total Suspended Solids 7

Total Kjeldahl Nitrogen 1.0

Zinc 0.005

Notes:

1.  75th Percentile Background Surface Water Quality (SW6)

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding 75
th
 Percentile Background (SW6).

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

Parameter
75th Percentile Background 

Surface Water Quality
 1

23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19

20 38 27 49 34 40 15 42 31 27 34 29 16 34

0.0465 0.0552 0.0436 0.0677 0.0633 0.394 0.04 0.08 0.07 0.05 0.05 0.06 0.08 0.08

< 0.1 < 0.1 < 0.1 < 0.1 0.1 < 0.1 0.02 0.01 0.04 0.04 0.13 0.04 0.06 0.05

0.00008 0.00016 0.00138 0.00002 0.00010 0.00001 0.00004 0.00005 0.00009 0.00004 0.00001 0.00005 0.00004 0.00050

0.0298 0.0372 0.0297 0.0485 0.0338 0.0461 0.016 0.062 0.043 0.042 0.031 0.052 0.040 0.046

0.011 0.005 0.0110 0.0054 0.0084 0.0088 < 0.005 0.009 0.011 0.011 0.014 0.006 0.047 0.015

9.96 10.1 8.24 10.7 8.04 10.4 5.4 13.6 11.7 14.9 12.0 18.8 14.2 11.4

57 100 70 117 62 67 66 112 83 86 35 97 49 91

70 19 6.7 12 8 14 7.7 14.8 7.2 17.3 5.1 30.7 5.0 14.5

< 0.0005 0.0026 0.00048 0.00127 0.00024 0.00069 < 0.002 < 0.002 0.001 < 0.001 < 0.001 < 0.001 0.001 0.001

0.000196 0.000399 0.000223 0.000529 0.000394 0.000633 0.0001 0.0005 0.0006 0.0002 0.0002 0.0003 0.0001 0.0002

161 113 321 101 66 100 59 93 79 94 59 101 59 85

0.0011 0.0011 0.00049 0.0004 0.00083 0.00235 < 0.0001 0.00050 0.0005 0.0077 0.0017 0.0087 0.0010 0.0010

16.8 35.8 31.1 58 22.2 23.0 30.4 52.0 19.5 29.8 11.8 36.5 14.8 41.5

4.25 8.92 5.72 4.21 2.43 3.66 6.54 4.08 4.05 5.06 5.08 6.56 5.96 5.54

0.59 4.36 2.04 6.51 3.77 2.85 0.64 7.71 3.40 1.22 1.32 3.04 0.544 6.54

3.52 5.17 4.29 5.33 3.73 4.95 2.79 6.84 4.84 6.00 5.12 8.10 4.81 6.03

0.0254 0.0968 0.0464 0.152 0.0763 0.0746 0.02 0.138 0.150 0.068 0.099 0.090 0.014 0.065

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 0.1 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.6 7.03 7.96 6.20 6.66 5.52 6.85 7.63 6.84 6.73 6.06 6.99 6.46 7.75

< 0.001 < 0.001 0.003 < 0.001 0.002 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.003 < 0.002 < 0.002

0.017 0.024 0.019 0.028 0.047 0.029 0.02 0.05 0.056 0.04 0.02 0.02 0.01 0.04

1.47 1.72 0.924 1.91 2.61 3.06 0.2 2.5 1.6 1.2 1.1 0.7 0.6 1.7

2.76 7.04 1.57 9.17 2.08 6.28 1.30 8.46 1.30 6.08 3.49 5.99 1.58 8.79

38.5 8.84 4.68 6.15 4.50 5.97 5.80 10.5 5.7 10.0 7.4 12.8 7.2 8.1

0.0646 0.0744 0.0557 0.0955 0.0501 0.0633 0.04 0.101 0.091 0.101 0.086 0.135 0.093 0.074

9 0.4 2.2 0.2 < 10 < 1 1.0 < 1 < 1 < 1 2 < 1 4 < 1

186 157 117 157 103 154 40 81 50 72 53 85 37 64

< 2 < 6 3 7 12 9 < 3 14 18 4 < 3 < 3 3 8

0.6 0.9 0.7 1.0 0.8 0.7 0.9 1.3 1.13 0.9 0.6 1.0 0.6 1.3

0.004 0.003 0.006 0.006 0.005 0.008 < 0.005 < 0.005 0.033 0.049 0.023 0.014 < 0.005 0.026

SW9



Table 8

Groundwater & Surface Water Quality

Alternative Standard Limits

Killaloe Waste Disposal Site

Background

(75th Percentile) 23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19

Alkalinity (CaCO3) 71 < 25% decrease PWQO 10 14 11 29 13 11 14 10 18 12 25 21 18 17

Aluminum 0.12 0.075 PWQO 0.0657 0.0719 0.0420 0.0884 0.0157 0.018 < 0.01 0.030 < 0.01 0.02 0.02 0.01 < 0.01 0.01

Ammonia, Total (as N) 0.1 N/L PWQO 0.3 0.2 0.2 0.1 < 0.1 0.1 0.1 0.2 0.17 0.02 0.15 0.17 0.17 0.15

Ammonia, Un-ionized (as N)
 2 0.0003 0.100 Table A - TGD - - - - - - - - - - - - - -

Barium 0.054 2.300 Table A - TGD 0.0797 0.0655 0.0733 0.0709 0.0714 0.0644 0.0740 0.0700 0.076 0.103 0.077 0.086 0.070 0.073

Boron 0.016 3.550 Table A - TGD 0.0096 0.0065 0.0089 0.0084 0.0187 0.0153 0.0110 0.0070 0.006 0.018 0.019 0.020 0.025 0.023

Calcium 20.6 N/L PWQO 7.60 7.17 7.03 6.17 7.43 6.46 7.74 7.01 7.24 8.09 7.30 7.96 7.42 7.22

Chemical Oxygen Demand 52 N/L PWQO 15 10 9 < 8 10 15 13 19 12 20 17 11 < 5 13

Chloride 6.5 180 Table A - TGD 15 14 12 13 12 12 11 13 12.5 17.2 16.2 18.8 15.3 16.1

Chromium 0.001 0.064 Table A - TGD 0.0010 0.0018 0.00114 0.00086 0.00068 0.00073 < 0.002 < 0.002 0.001 0.001 0.001 0.001 0.001 0.002

Cobalt 0.0003 0.0009 PWQO 0.00353 0.00151 0.00171 0.000323 0.000074 0.000117 < 0.005 < 0.005 < 0.005 < 0.005 0.0001 0.0002 0.0001 0.0001

Conductivity (mS/cm) 
3 148 N/L PWQO 118 121 137 198 98 113 101 102 117 121 104 111 101 118

Copper 0.0012 0.0069 Table A - TGD 0.0011 0.0009 0.00097 0.00098 0.00047 0.00052 0.00040 0.00050 0.0004 0.0002 0.0006 0.0005 0.0008 0.0005

Dissolved Organic Carbon 19.5 N/L PWQO 1.9 1.4 2.3 2.7 3.1 2.2 1.5 1.8 4.0 4.4 3.7 3.2 3.0 2.9

Dissolved Oxygen 
3 7.22 5 PWQO - - - - - - - - - - 8.10 5.84 6.86 7.33

Iron 3.06 1.000 Table A - TGD 17.3 17.0 16.4 16.0 15.3 15.5 16.1 17.3 18.0 18.5 15.8 17.5 13.2 15.2

Magnesium 8.48 N/L PWQO 4.38 4.15 3.97 3.85 3.93 3.79 4.12 4.50 4.36 4.68 4.39 4.47 4.56 4.35

Manganese 0.202 N/L PWQO 0.0710 0.0497 0.0560 0.0537 0.0515 0.0493 0.0530 0.0560 0.057 0.061 0.053 0.060 0.055 0.051

Nitrate (as N) 0.06 2.9 Table B - TGD < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 0.1 0.1 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05

Nitrite (as N) 0.06 0.06 Table B - TGD < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

pH (units) 
3 7.58 6.0 - 9.0 Table A - TGD 6.29 6.89 6.16 6.15 7.03 6.38 6.01 6.45 6.66 6.85 6.68 6.55 6.20 6.94

Phenols 0.002 0.04 Table A - TGD - - - - - - - - - - - - - -

Phosphorus, Total 0.06 0.03 PWQO 0.390 0.440 0.24 0.34 0.15 0.70 0.44 0.44 0.34 0.26 1.88 0.40 0.28 0.28

Potassium 1.7 N/L PWQO 1.29 1.39 1.37 1.27 1.31 1.23 1.20 1.10 1.1 1.4 1.4 1.3 1.4 1.4

Silicon 5.77 N/L PWQO 7.29 8.31 7.75 8.21 7.61 6.68 7.01 7.08 7.47 7.31 7.13 7.01 6.90 6.67

Sodium 3.9 N/L PWQO 4.26 4.66 4.43 4.81 5.20 5.10 5.60 6.20 6.0 6.6 6.9 7.3 6.6 7.7

Strontium 0.13 N/L PWQO 0.0423 0.0434 0.0396 0.0409 0.0407 0.0383 0.0440 0.0450 0.043 0.045 0.044 0.045 0.045 0.043

Sulphate 8 100 Table A - TGD 19 20 20 20 19 19 20 18 18 16 20 21 20 18

Total Dissolved Solids 149 N/L PWQO 80 100 86 100 106 97 64 68 76 81 72 78 72 72

Total Suspended Solids 7 N/L PWQO - - - - - - - - - - - - - -

Total Kjeldahl Nitrogen 1.0 N/L PWQO < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.3 0.4 0.3 0.4 0.4 0.3 0.5 0.3

Zinc 0.005 0.089 Table A - TGD < 0.002 < 0.002 < 0.002 0.002 0.003 0.012 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Notes:

1.  Alternative Standard Limits in accordance with MECP-approved Progressive Closure Plan, containing standard limits per the PWQO, and Table A or B of TGD (MECP, 2010).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding alternative standard limits.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

SourceParameter
Alternative 

Standard Limits

BH00-1 (Background)



Table 8

Groundwater & Surface Water Quality

Alternative Standard Limits

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease PWQO

Aluminum 0.12 0.075 PWQO

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

Ammonia, Un-ionized (as N)
 2 0.0003 0.100 Table A - TGD

Barium 0.054 2.300 Table A - TGD

Boron 0.016 3.550 Table A - TGD

Calcium 20.6 N/L PWQO

Chemical Oxygen Demand 52 N/L PWQO

Chloride 6.5 180 Table A - TGD

Chromium 0.001 0.064 Table A - TGD

Cobalt 0.0003 0.0009 PWQO

Conductivity (mS/cm) 
3 148 N/L PWQO

Copper 0.0012 0.0069 Table A - TGD

Dissolved Organic Carbon 19.5 N/L PWQO

Dissolved Oxygen 
3 7.22 5 PWQO

Iron 3.06 1.000 Table A - TGD

Magnesium 8.48 N/L PWQO

Manganese 0.202 N/L PWQO

Nitrate (as N) 0.06 2.9 Table B - TGD

Nitrite (as N) 0.06 0.06 Table B - TGD

pH (units) 
3 7.58 6.0 - 9.0 Table A - TGD

Phenols 0.002 0.04 Table A - TGD

Phosphorus, Total 0.06 0.03 PWQO

Potassium 1.7 N/L PWQO

Silicon 5.77 N/L PWQO

Sodium 3.9 N/L PWQO

Strontium 0.13 N/L PWQO

Sulphate 8 100 Table A - TGD

Total Dissolved Solids 149 N/L PWQO

Total Suspended Solids 7 N/L PWQO

Total Kjeldahl Nitrogen 1.0 N/L PWQO

Zinc 0.005 0.089 Table A - TGD

Notes:

1.  Alternative Standard Limits in accordance with MECP-approved Progressive Closure Plan, containing standard limits per the PWQO, and Table A or B of TGD (MECP, 2010).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding alternative standard limits.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

SourceParameter
Alternative 

Standard Limits
23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19

28 25 31 26 29 22 32 25 26 27 37 25 30 22

0.0796 0.0414 0.0740 0.111 0.0085 0.009 < 0.01 < 0.01 < 0.01 0.01 0.01 < 0.01 0.01 < 0.01

0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.06 < 0.01 0.02 0.02 < 0.01 0.03 0.04 0.01

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

0.0751 0.0647 0.0759 0.0667 0.0649 0.0526 0.0680 0.0550 0.062 0.076 0.073 0.079 0.075 0.060

0.0099 0.0085 0.0095 0.0090 0.0150 0.0118 0.0070 < 0.005 < 0.005 0.010 0.008 0.008 0.011 0.010

9.65 8.01 9.72 7.12 9.53 6.86 10.10 7.29 7.93 8.17 9.51 10.3 11.8 8.57

10 < 8 < 8 < 8 < 8 < 8 50 < 5 6 17 7 < 5 < 5 < 5

11.0 7.6 9.5 7.1 8 5 8 6 7.2 6.0 11.8 14.3 14.5 9.2

< 0.0005 0.0009 0.00064 0.00013 < 0.00003 < 0.00003 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 0.002 < 0.001

0.00350 0.00220 0.00395 0.000950 0.000722 0.000672 < 0.005 < 0.005 < 0.005 < 0.005 0.0005 0.0009 0.0007 0.0006

105 79 103 83 74 79 95 72 81 90 84 88 94 87

0.0009 0.0008 0.00139 0.00067 0.00069 0.00063 0.00050 0.00040 0.0010 0.0002 0.0007 0.0014 0.0005 0.0002

< 1 < 1 < 1 1.8 2.1 1.2 1.3 0.8 1.6 1.2 1.4 0.8 14.9 0.9

- - - - - - - - - - 6.38 6.95 6.24 6.45

0.784 0.570 0.960 1.08 0.439 0.352 1.080 0.280 0.313 0.296 0.310 0.342 0.249 0.291

6.23 5.10 5.69 4.90 5.36 4.36 5.63 5.18 5.16 5.37 6.33 6.39 7.88 5.81

0.0549 0.0191 0.0386 0.0172 0.0165 0.0124 0.0670 0.0110 0.022 0.012 0.012 0.014 0.031 0.008

< 0.06 < 0.06 < 0.06 0.06 < 0.06 0.12 < 0.1 0.20 < 0.05 0.09 0.08 0.12 < 0.05 0.12

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.46 6.40 6.12 6.39 6.50 8.52 7.59 6.50 6.85 6.41 6.74 7.48 6.38 6.65

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

0.22 0.17 0.49 0.50 0.14 0.25 3.61 0.33 0.70 2.32 0.96 0.40 0.40 0.31

2.05 2.12 2.04 1.94 2.18 1.85 1.70 1.80 1.7 1.9 2.2 2.1 2.4 2.1

6.50 5.99 6.77 7.13 6.22 4.85 6.51 5.01 5.37 5.55 5.60 5.58 6.35 5.35

3.60 4.11 3.69 3.98 4.25 3.92 4.30 4.50 4.3 4.1 4.9 5.0 5.1 4.5

0.0521 0.0432 0.0491 0.0441 0.0452 0.0371 0.0520 0.0430 0.043 0.042 0.052 0.054 0.066 0.048

17 19 18 20 19 19 18 18 16 14 18 19 19 17

51 69 89 74 103 94 75 61 63 64 75 213 79 61

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

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.4 < 0.1 < 0.1 0.1 < 0.1 0.1 < 0.1 < 0.1

< 0.002 < 0.002 < 0.002 0.002 0.003 0.006 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH00-2 (Background)



Table 8

Groundwater & Surface Water Quality

Alternative Standard Limits

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease PWQO

Aluminum 0.12 0.075 PWQO

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

Ammonia, Un-ionized (as N)
 2 0.0003 0.100 Table A - TGD

Barium 0.054 2.300 Table A - TGD

Boron 0.016 3.550 Table A - TGD

Calcium 20.6 N/L PWQO

Chemical Oxygen Demand 52 N/L PWQO

Chloride 6.5 180 Table A - TGD

Chromium 0.001 0.064 Table A - TGD

Cobalt 0.0003 0.0009 PWQO

Conductivity (mS/cm) 
3 148 N/L PWQO

Copper 0.0012 0.0069 Table A - TGD

Dissolved Organic Carbon 19.5 N/L PWQO

Dissolved Oxygen 
3 7.22 5 PWQO

Iron 3.06 1.000 Table A - TGD

Magnesium 8.48 N/L PWQO

Manganese 0.202 N/L PWQO

Nitrate (as N) 0.06 2.9 Table B - TGD

Nitrite (as N) 0.06 0.06 Table B - TGD

pH (units) 
3 7.58 6.0 - 9.0 Table A - TGD

Phenols 0.002 0.04 Table A - TGD

Phosphorus, Total 0.06 0.03 PWQO

Potassium 1.7 N/L PWQO

Silicon 5.77 N/L PWQO

Sodium 3.9 N/L PWQO

Strontium 0.13 N/L PWQO

Sulphate 8 100 Table A - TGD

Total Dissolved Solids 149 N/L PWQO

Total Suspended Solids 7 N/L PWQO

Total Kjeldahl Nitrogen 1.0 N/L PWQO

Zinc 0.005 0.089 Table A - TGD

Notes:

1.  Alternative Standard Limits in accordance with MECP-approved Progressive Closure Plan, containing standard limits per the PWQO, and Table A or B of TGD (MECP, 2010).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding alternative standard limits.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

SourceParameter
Alternative 

Standard Limits
23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19

218 270 282 252 381 260 410 364 547 551 582 566 577 624

0.096 0.053 0.050 0.111 0.0096 0.008 0.0300 0.030 0.04 0.05 0.08 0.07 0.08 0.14

0.1 < 0.1 < 0.1 < 0.1 0.2 < 0.1 0.1 0.1 0.08 0.06 0.08 0.08 0.07 0.08

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

0.18 0.17 0.32 0.18 0.243 0.191 0.270 0.266 0.372 0.558 0.493 0.483 0.453 0.548

0.110 0.091 0.267 0.072 0.0944 0.0616 0.0870 0.0790 0.128 0.198 0.206 0.210 0.243 0.268

57.4 56.7 95.2 48.7 83.3 58.9 87.7 85 114 134 126 129 125 150

21 16 21 10 21 16 221 110 87 65 134 155 79 132

30 28 32 27 38 32 44.4 49.3 45.8 46.6 66.4 69.1 61.0 64.1

< 0.0005 0.007 0.002 0.00031 < 0.00003 0.00005 < 0.002 < 0.002 < 0.001 0.003 < 0.001 < 0.001 < 0.001 0.001

0.0081 0.0069 0.0138 0.0048 0.00668 0.00460 0.00600 0.00800 0.014 0.014 0.0126 0.0155 0.0126 0.0152

358 376 520 373 449 423 494 584 695 807 736 818 715 1042

0.0015 0.0019 0.00311 0.00107 0.00099 0.00066 0.0007 0.0005 0.0009 0.0008 0.0012 0.0008 0.0018 0.0036

5.5 3.6 3.4 3.6 5.4 3.9 7.6 6.8 9.9 10.5 14.5 12.7 12.3 13.1

- - - - - - - - - - 7.35 7.19 7.39 5.12

1.4 2.0 2.7 1.8 2.97 2.32 1.43 2.95 3.90 4.53 3.49 6.06 2.37 3.62

28.8 28.6 41.8 29.4 40.6 34.5 48.9 52.5 61.4 75.7 70.5 71.6 74.1 87.6

2.12 2.24 3.09 3.03 4.75 4.06 4.28 5.78 5.56 7.08 8.06 7.48 7.26 5.69

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.38 6.52 6.74 6.78 6.95 6.81 6.27 7.25 6.66 6.37 6.69 6.39 6.71 6.81

- - - - < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.005 < 0.002 < 0.002

8.02 6.9 4.14 3.11 16.3 5.78 25.8 6.71 6.15 5.72 15.3 17.9 3.45 8.77

3.21 3.31 4.59 2.97 3.58 3.15 3.5 3.6 3.9 4.8 4.8 4.8 4.9 6.1

9.56 10.6 10.6 11.4 10.8 9.46 9.63 10.5 11.0 11.7 10.8 11.2 10.2 10.9

10.4 11.6 25.6 11 14.2 9.98 17.8 13.4 22.7 23.1 24.5 24.8 24.9 35.9

0.32 0.30 0.56 0.31 0.446 0.335 0.476 0.484 0.665 0.737 0.714 0.748 0.751 0.950

13 13 16 14 20 14 22 24 23 25 44 40 35 36

257 389 374 349 511 374 510 475 655 680 681 704 693 740

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

< 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.5 0.4 0.7 0.6 0.8 0.8 0.4 0.8

< 0.002 < 0.002 < 0.002 0.003 0.003 0.004 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH00-3



Table 8

Groundwater & Surface Water Quality

Alternative Standard Limits

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease PWQO

Aluminum 0.12 0.075 PWQO

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

Ammonia, Un-ionized (as N)
 2 0.0003 0.100 Table A - TGD

Barium 0.054 2.300 Table A - TGD

Boron 0.016 3.550 Table A - TGD

Calcium 20.6 N/L PWQO

Chemical Oxygen Demand 52 N/L PWQO

Chloride 6.5 180 Table A - TGD

Chromium 0.001 0.064 Table A - TGD

Cobalt 0.0003 0.0009 PWQO

Conductivity (mS/cm) 
3 148 N/L PWQO

Copper 0.0012 0.0069 Table A - TGD

Dissolved Organic Carbon 19.5 N/L PWQO

Dissolved Oxygen 
3 7.22 5 PWQO

Iron 3.06 1.000 Table A - TGD

Magnesium 8.48 N/L PWQO

Manganese 0.202 N/L PWQO

Nitrate (as N) 0.06 2.9 Table B - TGD

Nitrite (as N) 0.06 0.06 Table B - TGD

pH (units) 
3 7.58 6.0 - 9.0 Table A - TGD

Phenols 0.002 0.04 Table A - TGD

Phosphorus, Total 0.06 0.03 PWQO

Potassium 1.7 N/L PWQO

Silicon 5.77 N/L PWQO

Sodium 3.9 N/L PWQO

Strontium 0.13 N/L PWQO

Sulphate 8 100 Table A - TGD

Total Dissolved Solids 149 N/L PWQO

Total Suspended Solids 7 N/L PWQO

Total Kjeldahl Nitrogen 1.0 N/L PWQO

Zinc 0.005 0.089 Table A - TGD

Notes:

1.  Alternative Standard Limits in accordance with MECP-approved Progressive Closure Plan, containing standard limits per the PWQO, and Table A or B of TGD (MECP, 2010).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding alternative standard limits.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

SourceParameter
Alternative 

Standard Limits
23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19

613 201 615 625 609 610 584 614 553 534 552 512 516 523

0.0456 0.0631 0.0367 0.0666 0.0114 0.013 0.030 0.040 0.04 0.06 0.08 0.07 0.07 0.08

30.5 36.3 28.5 24.6 27.9 30.2 29.7 30.7 29.2 29.2 25.7 23.8 28.8 34.4

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

3.93 3.91 3.17 3.29 3.22 3.12 3.35 3.73 3.45 5.14 4.05 3.97 3.90 4.53

0.502 0.554 0.411 0.440 0.389 0.417 0.436 0.547 0.450 0.602 0.703 0.662 0.813 0.862

127 114 106 89.0 121 114 102 112 101 119 113 108 111 116

99 95 86 83 88 83 96 106 69 100 106 105 109 111

120 100 89 92 78 93 83 132 83.9 107 146 113 128 133

0.0043 0.0315 0.00446 0.00296 0.00187 0.00217 0.00200 0.00300 < 0.001 0.007 0.002 0.002 0.003 0.003

0.0239 0.0213 0.0169 0.015917 0.0168 0.0133 0.0280 0.0320 0.020 0.021 0.0149 0.0175 0.0149 0.0160

1324 1319 1363 1242 1034 1321 1134 1339 1173 1262 1227 1120 1131 1960

0.0036 0.0120 0.00383 0.00299 0.00106 0.00096 0.00150 0.00150 0.0012 0.0009 0.0009 0.0007 0.0022 0.0011

18.4 21.1 12.7 17.5 14.4 18.8 14.1 13.5 12.9 10.8 12.9 13.2 13.4 16.7

- - - - - - - - - - 5.63 5.77 7.51 3.18

119 111 96.9 113 110 120 160 141 140 130 135 145 141 133

42.1 35.9 31.6 31.4 32.0 34.5 29.1 39.2 30.5 34.6 36.7 32.0 35.2 37.0

8.01 7.29 4.63 5.11 5.69 4.38 3.64 4.35 3.16 3.72 3.81 3.37 3.54 3.06

< 0.06 < 0.06 < 0.06 < 0.06 0.08 < 0.06 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.7 6.66 6.82 6.47 7.17 7.99 7.83 6.62 6.83 7.16 6.8 6.9 7.03 6.91

< 0.002 < 0.002 0.002 < 0.002 0.010 0.010 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.008 < 0.002 < 0.002

0.28 0.24 0.27 0.13 0.26 0.49 0.70 0.76 0.92 0.42 0.96 0.34 0.19 1.87

74.9 82.2 70.9 62.9 71.7 67.6 69.9 78.4 80.5 97.1 98.2 93.3 101 116

14.8 18.8 13.8 15.1 16.1 13.1 13.9 14.7 13.4 14.5 14.6 14.6 13.7 14.1

74.8 70.3 52.1 54.7 50.4 59.4 58.4 70.1 55.5 64.0 80.9 69.4 71.2 83.9

0.874 0.778 0.660 0.770 0.793 0.808 0.712 0.853 0.713 0.822 0.830 0.789 0.838 0.916

0.9 < 0.2 0.2 < 0.2 < 1 < 1 2.0 17.0 2 3 4 < 1 1 3

849 771 706 683 717 780 759 889 766 842 852 772 801 824

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

41.4 73.1 29.2 25.7 29.2 32.7 38.2 45.2 29.3 39.1 28.1 24.3 28.8 34.7

< 0.002 0.003 0.002 0.004 0.004 0.010 0.012 0.010 0.006 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH00-5



Table 8

Groundwater & Surface Water Quality

Alternative Standard Limits

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease PWQO

Aluminum 0.12 0.075 PWQO

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

Ammonia, Un-ionized (as N)
 2 0.0003 0.100 Table A - TGD

Barium 0.054 2.300 Table A - TGD

Boron 0.016 3.550 Table A - TGD

Calcium 20.6 N/L PWQO

Chemical Oxygen Demand 52 N/L PWQO

Chloride 6.5 180 Table A - TGD

Chromium 0.001 0.064 Table A - TGD

Cobalt 0.0003 0.0009 PWQO

Conductivity (mS/cm) 
3 148 N/L PWQO

Copper 0.0012 0.0069 Table A - TGD

Dissolved Organic Carbon 19.5 N/L PWQO

Dissolved Oxygen 
3 7.22 5 PWQO

Iron 3.06 1.000 Table A - TGD

Magnesium 8.48 N/L PWQO

Manganese 0.202 N/L PWQO

Nitrate (as N) 0.06 2.9 Table B - TGD

Nitrite (as N) 0.06 0.06 Table B - TGD

pH (units) 
3 7.58 6.0 - 9.0 Table A - TGD

Phenols 0.002 0.04 Table A - TGD

Phosphorus, Total 0.06 0.03 PWQO

Potassium 1.7 N/L PWQO

Silicon 5.77 N/L PWQO

Sodium 3.9 N/L PWQO

Strontium 0.13 N/L PWQO

Sulphate 8 100 Table A - TGD

Total Dissolved Solids 149 N/L PWQO

Total Suspended Solids 7 N/L PWQO

Total Kjeldahl Nitrogen 1.0 N/L PWQO

Zinc 0.005 0.089 Table A - TGD

Notes:

1.  Alternative Standard Limits in accordance with MECP-approved Progressive Closure Plan, containing standard limits per the PWQO, and Table A or B of TGD (MECP, 2010).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding alternative standard limits.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

SourceParameter
Alternative 

Standard Limits
23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19

267 290 287 311 303 295 300 306 316 303 328 327 287 276

0.100 0.073 0.0536 0.144 0.0085 0.011 0.0200 0.020 0.02 0.04 0.09 0.03 0.04 0.04

0.2 0.2 < 0.1 0.1 0.2 0.1 0.2 0.2 0.19 0.18 0.21 0.20 0.24 0.14

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

0.416 0.380 0.398 0.406 0.354 0.322 0.362 0.362 0.380 0.454 0.371 0.392 0.355 0.368

0.273 0.314 0.339 0.380 0.381 0.364 0.388 0.424 0.446 0.482 0.451 0.439 0.456 0.439

45.5 44.2 46.0 41.2 49.9 46.2 47.9 51.2 53.6 55.5 55.7 56.8 57.7 57.0

37 36 36 31 39 36 67 68 47 42 41 41 54 47

36 35 35 35 34 33 30 30 25.2 22.8 31.2 32.5 30.9 59.4

0.0014 0.0127 0.00183 0.00106 0.00046 0.00049 < 0.002 < 0.002 < 0.001 0.004 < 0.001 < 0.001 0.001 0.001

0.0064 0.0048 0.00662 0.002731 0.00247 0.00222 < 0.005 < 0.005 < 0.005 < 0.005 0.0014 0.0020 0.0018 0.0019

490 565 631 686 420 587 495 554 599 535 446 512 460 833

0.0019 0.0066 0.00165 0.00130 0.00043 0.00050 0.00100 0.00080 0.0007 0.0013 0.0012 0.0003 0.0005 0.0018

8.9 6.2 5.8 9.1 5.4 7.6 8.3 8.8 10.4 10.0 12.0 11.2 11.2 12.0

- - - - - - - - - - 10.11 6.43 6.67 6.89

50.8 46.8 49.8 50.4 47.9 45.9 45.7 51.4 59.1 48.5 48.4 48.5 47.4 42.8

30.0 29.3 29.2 30.7 30.6 28.9 32.1 36.7 37.3 36.7 36.8 36.0 39.7 38.4

0.751 0.687 0.680 0.678 0.673 0.607 0.664 0.700 0.746 0.723 0.694 0.730 0.730 0.706

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.72 6.81 6.91 6.40 7.12 6.54 6.81 6.78 6.80 6.94 6.88 6.71 6.83 7.66

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

3.75 6.01 0.65 0.50 0.95 0.77 3.60 0.99 5.20 3.56 2.88 4.52 1.79 1.27

4.40 5.02 4.63 4.32 4.09 3.98 3.70 4.00 3.9 4.4 4.3 4.4 4.4 4.8

9.3 11.6 9.55 11.1 9.85 9.34 8.74 9.64 9.51 9.52 8.58 9.33 8.63 9.33

52.1 50.9 45.5 46.7 42.8 42.9 42.8 42.2 39.3 38.0 39.6 40.7 37.4 38.3

0.234 0.231 0.231 0.267 0.258 0.249 0.247 0.280 0.282 0.262 0.266 0.277 0.284 0.289

5.5 6.3 6.7 5.8 4 4 5 6 7 5 8 8 7 199

397 403 374 386 383 397 367 377 386 371 353 353 346 334

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

< 0.5 < 0.5 < 0.5 0.5 0.5 < 0.5 0.7 0.7 0.6 0.7 0.6 0.6 0.6 0.4

< 0.002 < 0.002 < 0.002 0.003 0.004 0.008 0.015 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH04-1S



Table 8

Groundwater & Surface Water Quality

Alternative Standard Limits

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease PWQO

Aluminum 0.12 0.075 PWQO

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

Ammonia, Un-ionized (as N)
 2 0.0003 0.100 Table A - TGD

Barium 0.054 2.300 Table A - TGD

Boron 0.016 3.550 Table A - TGD

Calcium 20.6 N/L PWQO

Chemical Oxygen Demand 52 N/L PWQO

Chloride 6.5 180 Table A - TGD

Chromium 0.001 0.064 Table A - TGD

Cobalt 0.0003 0.0009 PWQO

Conductivity (mS/cm) 
3 148 N/L PWQO

Copper 0.0012 0.0069 Table A - TGD

Dissolved Organic Carbon 19.5 N/L PWQO

Dissolved Oxygen 
3 7.22 5 PWQO

Iron 3.06 1.000 Table A - TGD

Magnesium 8.48 N/L PWQO

Manganese 0.202 N/L PWQO

Nitrate (as N) 0.06 2.9 Table B - TGD

Nitrite (as N) 0.06 0.06 Table B - TGD

pH (units) 
3 7.58 6.0 - 9.0 Table A - TGD

Phenols 0.002 0.04 Table A - TGD

Phosphorus, Total 0.06 0.03 PWQO

Potassium 1.7 N/L PWQO

Silicon 5.77 N/L PWQO

Sodium 3.9 N/L PWQO

Strontium 0.13 N/L PWQO

Sulphate 8 100 Table A - TGD

Total Dissolved Solids 149 N/L PWQO

Total Suspended Solids 7 N/L PWQO

Total Kjeldahl Nitrogen 1.0 N/L PWQO

Zinc 0.005 0.089 Table A - TGD

Notes:

1.  Alternative Standard Limits in accordance with MECP-approved Progressive Closure Plan, containing standard limits per the PWQO, and Table A or B of TGD (MECP, 2010).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding alternative standard limits.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

SourceParameter
Alternative 

Standard Limits
23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19

308 354 319 323 337 305 295 287 281 236 241 260 250 230

0.0777 0.0323 0.0411 0.112 0.0098 0.012 0.02 0.03 0.02 0.04 0.03 0.04 0.04 0.04

0.5 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.82 0.74 0.82 0.85 0.96 0.92

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

0.521 0.499 0.476 0.473 0.480 0.414 0.442 0.416 0.438 0.489 0.402 0.485 0.451 0.489

0.414 0.409 0.413 0.390 0.444 0.345 0.349 0.299 0.303 0.284 0.274 0.289 0.316 0.257

63.8 62.1 58.1 51.1 66.7 55.6 56.2 54.2 55.4 52.1 50.8 61.0 60.3 62.1

29 32 38 35 31 38 41 61 33 36 31 40 36 41

36 37 33 34 33 32 29 29 25.2 21.9 34.2 46.4 53.3 56.1

0.0016 0.0112 0.00203 0.00127 0.00081 0.00085 < 0.002 < 0.002 0.001 0.002 0.001 0.001 0.002 0.002

0.00420 0.00348 0.00242 0.002021 0.00144 0.000983 < 0.005 < 0.005 < 0.005 < 0.005 0.0006 0.0011 0.0010 0.0010

571 600 647 653 510 570 510 492 545 425 393 474 470 838

0.0018 0.0048 0.00160 0.00125 0.00089 0.00035 0.00060 0.00040 0.0006 0.0004 0.0006 0.0011 0.0004 0.0005

8.2 5.8 7.0 11.6 7.5 8.1 8.7 8.7 11.1 10.7 12.6 11.0 11.1 12.0

- - - - - - - - - - 6.25 6.43 5.87 3.62

34.3 38.4 34.0 34.4 37.1 33.9 37.6 37.2 38.6 31.9 30.4 39.0 36.3 36.7

36.7 34.5 30.9 32.0 35.1 30.4 30.8 31.5 30.9 27.3 26.5 30.3 32.1 32.1

1.36 1.42 1.24 1.26 1.44 1.24 1.27 1.31 1.35 1.26 1.21 1.55 1.55 1.55

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.66 6.75 6.62 6.37 7.20 6.52 6.53 6.66 6.79 7.28 6.81 6.63 6.78 7.01

< 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.003 < 0.002 < 0.002

0.43 0.55 0.37 0.50 0.15 0.43 0.64 0.44 0.97 0.48 1.35 0.33 0.27 0.35

11.60 12.80 12.4 10.2 12.1 10.4 10.4 10.6 10.9 11.2 11.9 12.2 13.2 13.6

8.50 10.40 8.87 10.0 9.47 8.40 8.32 8.78 9.16 9.02 8.54 8.68 8.19 8.65

36.7 35.8 32.0 32.8 31.6 29.0 28.6 28.0 28.5 23.3 25.3 27.1 27.7 27.5

0.352 0.331 0.300 0.338 0.372 0.318 0.305 0.309 0.303 0.262 0.267 0.313 0.325 0.332

5.5 8.4 7.6 9.6 10 8 9 9 8 7 8 8 7 7

431 466 400 380 411 391 368 360 356 311 282 339 345 341

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

0.8 1.1 0.9 1.0 1.0 1.0 1.2 1.2 1.3 1.2 1.3 1.2 1.4 1.4

< 0.002 < 0.002 < 0.002 0.005 0.003 0.013 0.015 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

BH04-1D



Table 8

Groundwater & Surface Water Quality

Alternative Standard Limits

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease PWQO

Aluminum 0.12 0.075 PWQO

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

Ammonia, Un-ionized (as N)
 2 0.0003 0.100 Table A - TGD

Barium 0.054 2.300 Table A - TGD

Boron 0.016 3.550 Table A - TGD

Calcium 20.6 N/L PWQO

Chemical Oxygen Demand 52 N/L PWQO

Chloride 6.5 180 Table A - TGD

Chromium 0.001 0.064 Table A - TGD

Cobalt 0.0003 0.0009 PWQO

Conductivity (mS/cm) 
3 148 N/L PWQO

Copper 0.0012 0.0069 Table A - TGD

Dissolved Organic Carbon 19.5 N/L PWQO

Dissolved Oxygen 
3 7.22 5 PWQO

Iron 3.06 1.000 Table A - TGD

Magnesium 8.48 N/L PWQO

Manganese 0.202 N/L PWQO

Nitrate (as N) 0.06 2.9 Table B - TGD

Nitrite (as N) 0.06 0.06 Table B - TGD

pH (units) 
3 7.58 6.0 - 9.0 Table A - TGD

Phenols 0.002 0.04 Table A - TGD

Phosphorus, Total 0.06 0.03 PWQO

Potassium 1.7 N/L PWQO

Silicon 5.77 N/L PWQO

Sodium 3.9 N/L PWQO

Strontium 0.13 N/L PWQO

Sulphate 8 100 Table A - TGD

Total Dissolved Solids 149 N/L PWQO

Total Suspended Solids 7 N/L PWQO

Total Kjeldahl Nitrogen 1.0 N/L PWQO

Zinc 0.005 0.089 Table A - TGD

Notes:

1.  Alternative Standard Limits in accordance with MECP-approved Progressive Closure Plan, containing standard limits per the PWQO, and Table A or B of TGD (MECP, 2010).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding alternative standard limits.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

SourceParameter
Alternative 

Standard Limits
09-Sep-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19

10 9 16 16 14 11 28 14 11 10 10 11

0.0183 0.0303 0.0179 0.014 < 0.01 < 0.01 < 0.01 < 0.01 0.01 0.01 < 0.01 0.01

0.3 < 0.1 0.2 < 0.1 0.020 0.030 0.07 0.02 0.04 0.05 0.05 0.04

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

0.0108 0.0144 0.0119 0.0138 0.0110 0.0100 0.011 0.030 0.016 0.026 0.020 0.022

0.0045 0.0108 0.0692 0.0294 < 0.005 < 0.005 < 0.005 0.005 < 0.005 < 0.005 < 0.005 0.006

4.69 4.71 6.34 5.96 5.16 5.53 12.0 6.23 7.98 10.6 10.7 9.26

33 < 8 17 9 125 40 684 201 376 44 88 33

5.4 4.8 7 7 6 7 6.0 8.9 15.7 19.6 20.5 13.0

0.00034 0.00030 < 0.00003 0.00012 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001

0.000609 0.000329 0.000608 0.000194 < 0.005 < 0.005 < 0.005 < 0.005 0.0002 0.0005 0.0002 0.0006

146 33 40 161 41 48 50 67 55 84 73 131

0.00038 0.00053 0.00074 0.00067 0.00040 0.00050 0.0006 0.0012 0.0007 0.0005 0.0010 0.0012

< 1 2.6 < 1 1.9 1 0.5 1.7 1.3 1.3 1.3 1.6 1.6

- - - - - - - - 10.17 7.13 11.58 5.09

0.244 0.505 0.578 0.605 0.032 0.165 0.698 0.267 0.318 0.263 0.823 0.133

1.88 1.99 2.15 2.32 1.88 2.20 2.10 2.36 3.31 4.19 4.62 3.94

0.00775 0.0160 0.0958 0.0172 0.0140 0.0070 0.093 0.051 0.067 0.029 0.062 0.007

0.12 0.12 0.13 0.06 0.2 0.2 0.18 0.13 0.15 < 0.05 < 0.05 0.07

< 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.90 6.44 6.46 6.41 7.25 7.64 7.58 6.78 7.10 6.77 7.30 7.36

< 0.002 < 0.002 < 0.002 < 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.003 < 0.002 < 0.002

0.05 0.10 0.20 0.03 0.35 0.10 1.65 0.42 0.59 0.39 0.16 0.09

0.873 0.97 0.867 0.935 0.600 0.700 0.4 0.8 1.0 1.1 1.1 1.1

6.12 7.48 5.72 6.05 5.08 5.93 5.56 6.20 5.22 6.20 5.53 6.23

2.54 2.96 3.31 2.64 2.40 2.90 4.3 2.5 3.5 3.6 3.7 3.5

0.0315 0.0333 0.0380 0.0348 0.0320 0.0350 0.050 0.042 0.062 0.072 0.073 0.064

8.2 6.6 9 7 6 7 5 4 7 16 13 10

< 30 31 74 49 35 38 50 45 46 65 64 50

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

- < 0.5 < 0.5 < 0.5 1.6 0.7 5.9 2.2 2.6 1.6 0.7 0.4

0.001 0.003 0.005 0.004 0.005 0.006 < 0.005 < 0.005 0.006 < 0.005 < 0.005 < 0.005

MW07-4R



Table 8

Groundwater & Surface Water Quality

Alternative Standard Limits

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease PWQO

Aluminum 0.12 0.075 PWQO

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

Ammonia, Un-ionized (as N)
 2 0.0003 0.100 Table A - TGD

Barium 0.054 2.300 Table A - TGD

Boron 0.016 3.550 Table A - TGD

Calcium 20.6 N/L PWQO

Chemical Oxygen Demand 52 N/L PWQO

Chloride 6.5 180 Table A - TGD

Chromium 0.001 0.064 Table A - TGD

Cobalt 0.0003 0.0009 PWQO

Conductivity (mS/cm) 
3 148 N/L PWQO

Copper 0.0012 0.0069 Table A - TGD

Dissolved Organic Carbon 19.5 N/L PWQO

Dissolved Oxygen 
3 7.22 5 PWQO

Iron 3.06 1.000 Table A - TGD

Magnesium 8.48 N/L PWQO

Manganese 0.202 N/L PWQO

Nitrate (as N) 0.06 2.9 Table B - TGD

Nitrite (as N) 0.06 0.06 Table B - TGD

pH (units) 
3 7.58 6.0 - 9.0 Table A - TGD

Phenols 0.002 0.04 Table A - TGD

Phosphorus, Total 0.06 0.03 PWQO

Potassium 1.7 N/L PWQO

Silicon 5.77 N/L PWQO

Sodium 3.9 N/L PWQO

Strontium 0.13 N/L PWQO

Sulphate 8 100 Table A - TGD

Total Dissolved Solids 149 N/L PWQO

Total Suspended Solids 7 N/L PWQO

Total Kjeldahl Nitrogen 1.0 N/L PWQO

Zinc 0.005 0.089 Table A - TGD

Notes:

1.  Alternative Standard Limits in accordance with MECP-approved Progressive Closure Plan, containing standard limits per the PWQO, and Table A or B of TGD (MECP, 2010).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding alternative standard limits.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

SourceParameter
Alternative 

Standard Limits
09-Sep-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19

221 234 187 247 258 358 225 342 325 339 367

0.0446 0.0225 0.0187 0.011 0.0200 0.020 0.04 0.04 0.05 0.05 0.05

3.4 2.7 1.3 1.8 1.4 1.8 1.63 1.38 1.61 1.46 1.69

- - - - - - - - - - -

0.339 0.302 0.352 0.401 0.457 0.441 0.651 0.415 0.604 0.552 0.641

0.0104 0.0111 0.0409 0.0292 0.1020 0.1510 0.187 0.185 0.258 0.288 0.300

41.1 36.8 50.5 51.8 55.7 52.5 61.0 56.8 68.4 69.5 74.9

78 73 55 68 256 466 253 682 165 350 598

49 46 47 67 74 80 67.4 81.0 105 105 103

0.00165 0.00083 0.00040 0.00041 < 0.002 < 0.002 0.003 < 0.001 < 0.001 0.001 0.001

0.00141 0.001208 0.000832 0.000766 0.011000 0.008000 < 0.005 0.0008 0.0007 0.0008 0.0007

628 793 591 754 699 608 784 627 831 750 828

0.00095 0.00031 0.00056 0.00056 0.00060 0.00060 0.0004 0.0003 0.0005 0.0018 0.0013

12.2 12.6 8.1 8.5 8.8 8.1 9.6 10.2 10.6 11.3 12.9

- - - - - - - 5.84 3.88 6.46 3.96

75.1 82.8 109 128 144 150 150 143 181 182 162

21.2 19.5 20.8 23.4 27.0 29.3 30.2 30.4 33.6 38.3 41.3

0.564 0.556 0.631 0.652 0.689 0.827 0.720 0.859 0.783 0.858 0.790

< 0.06 < 0.06 < 0.06 < 0.06 < 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.44 6.72 6.77 6.36 6.45 6.45 6.63 6.55 6.67 6.84 6.93

0.038 0.007 0.004 0.002 < 0.001 < 0.001 < 0.001 < 0.001 0.005 < 0.002 < 0.002

0.11 0.11 0.11 0.09 0.19 0.41 0.17 0.63 0.28 0.25 0.39

10.4 10.3 3.13 2.77 2.40 2.30 2.90 3.2 3.2 3.7 3.7

12.4 12.8 10.9 11.1 10.0 9.3 10.7 7.72 9.74 8.27 8.77

31.8 29.2 16.9 19.4 29.1 29.8 34.8 41.5 54.2 64.4 75.0

0.269 0.267 0.289 0.301 0.299 0.302 0.319 0.302 0.356 0.368 0.398

0.5 3.8 1 2 < 1 < 1 < 1 < 1 < 1 < 1 < 1

340 294 283 400 389 498 384 436 494 510 541

- - - - - - - - - - -

- 2.6 1.8 2.2 6.3 14.6 4.5 16.2 8.5 6.1 11.5

0.005 0.003 0.006 0.006 0.015 0.010 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

MW07-5R



Table 8

Groundwater & Surface Water Quality

Alternative Standard Limits

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease PWQO

Aluminum 0.12 0.075 PWQO

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

Ammonia, Un-ionized (as N)
 2 0.0003 0.100 Table A - TGD

Barium 0.054 2.300 Table A - TGD

Boron 0.016 3.550 Table A - TGD

Calcium 20.6 N/L PWQO

Chemical Oxygen Demand 52 N/L PWQO

Chloride 6.5 180 Table A - TGD

Chromium 0.001 0.064 Table A - TGD

Cobalt 0.0003 0.0009 PWQO

Conductivity (mS/cm) 
3 148 N/L PWQO

Copper 0.0012 0.0069 Table A - TGD

Dissolved Organic Carbon 19.5 N/L PWQO

Dissolved Oxygen 
3 7.22 5 PWQO

Iron 3.06 1.000 Table A - TGD

Magnesium 8.48 N/L PWQO

Manganese 0.202 N/L PWQO

Nitrate (as N) 0.06 2.9 Table B - TGD

Nitrite (as N) 0.06 0.06 Table B - TGD

pH (units) 
3 7.58 6.0 - 9.0 Table A - TGD

Phenols 0.002 0.04 Table A - TGD

Phosphorus, Total 0.06 0.03 PWQO

Potassium 1.7 N/L PWQO

Silicon 5.77 N/L PWQO

Sodium 3.9 N/L PWQO

Strontium 0.13 N/L PWQO

Sulphate 8 100 Table A - TGD

Total Dissolved Solids 149 N/L PWQO

Total Suspended Solids 7 N/L PWQO

Total Kjeldahl Nitrogen 1.0 N/L PWQO

Zinc 0.005 0.089 Table A - TGD

Notes:

1.  Alternative Standard Limits in accordance with MECP-approved Progressive Closure Plan, containing standard limits per the PWQO, and Table A or B of TGD (MECP, 2010).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding alternative standard limits.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

SourceParameter
Alternative 

Standard Limits
23-Apr-13 01-Nov-13 18-May-16 31-May-17 17-Oct-17 24-Apr-18 07-May-19 23-Apr-13 31-May-17 17-Oct-17 24-Apr-18 07-May-19

8 10 12 21 15 8 11 5 10 23 11 10

0.098 0.113 0.170 0.29 0.08 0.09 0.12 0.132 0.34 0.14 0.09 0.13

0.4 < 0.1 0.04 0.12 0.03 0.04 0.04 < 0.1 0.29 0.04 0.02 0.06

0.000036 0.000037 0.000045 0.000032 0.000001 0.000003 0.000007 0.000047 0.000086 0.000010 0.000002 0.000011

0.0127 0.0194 0.0170 0.047 0.027 0.010 0.037 0.0136 0.056 0.039 0.021 0.038

0.0072 0.0053 < 0.005 0.007 0.011 < 0.005 0.038 0.0077 0.009 0.009 0.005 0.037

4.67 5.97 5.48 12.0 9.54 3.05 13.2 4.66 11.4 11.6 7.89 13.3

63 75 76 157 74 49 53 68 156 134 33 52

4.0 3.0 2.3 4.4 2.6 4.5 5.9 3.6 5.2 4.1 9.3 6.8

< 0.0005 0.0007 < 0.002 0.001 < 0.001 < 0.001 0.001 < 0.0005 0.002 < 0.001 < 0.001 0.001

0.00018 0.00021 0.00020 0.0014 0.0002 0.0002 0.0001 0.000205 0.0030 0.0008 0.0002 0.0001

35 43 20 49 45 25 42 37 73 54 27 43

0.0009 0.0008 0.0044 0.0008 0.0070 0.0010 0.0010 0.0009 0.0040 0.0066 0.0013 0.0008

20.4 27.1 40.0 43.0 21.3 12.6 20.2 21.1 40.3 48.0 11.7 12.9

2.90 5.22 7.98 4.01 4.52 7.17 5.58 3.68 8.94 3.92 8.25 2.35

0.27 0.53 0.55 1.81 0.908 0.450 0.391 0.33 3.12 2.77 0.579 0.409

2.36 2.68 2.74 4.54 3.27 1.73 4.42 2.24 2.77 4.42 3.06 4.44

0.0110 0.0476 0.0330 0.200 0.051 0.050 0.023 0.0151 0.533 0.174 0.057 0.022

< 0.06 < 0.06 < 0.1 < 0.05 < 0.05 < 0.05 0.08 < 0.06 < 0.05 < 0.05 0.08 < 0.05

< 0.03 < 0.03 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.03 < 0.05 < 0.05 < 0.05 < 0.05

5.84 6.33 6.88 6.06 5.54 5.95 6.00 6.56 5.91 6.19 6.12 6.01

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

0.022 0.030 0.070 0.077 0.04 0.03 0.02 0.018 0.214 0.06 0.04 0.01

0.93 0.52 0.10 1.8 0.6 0.7 0.6 0.86 1.0 0.4 0.9 0.5

3.26 7.40 3.83 4.97 6.78 2.87 2.49 3.38 4.17 5.74 2.93 1.98

2.52 2.32 3.10 4.3 3.9 2.7 5.9 2.46 4.5 4.3 4.1 5.8

0.0275 0.0350 0.0310 0.091 0.063 0.020 0.083 0.0279 0.094 0.077 0.056 0.083

6.5 8.0 5.0 3 < 1 2 6 6.6 6 < 1 3 6

63 89 30 38 27 24 34 91 41 38 27 32

< 2 4 4 6 4 < 3 4 2 20 30 < 3 3

0.6 0.6 1.3 1.67 0.8 0.5 0.7 0.6 2.47 1.4 0.5 0.6

0.004 0.006 < 0.005 0.042 0.027 < 0.005 < 0.005 0.005 0.069 0.025 0.024 0.006

SW2SW1



Table 8

Groundwater & Surface Water Quality

Alternative Standard Limits

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease PWQO

Aluminum 0.12 0.075 PWQO

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

Ammonia, Un-ionized (as N)
 2 0.0003 0.100 Table A - TGD

Barium 0.054 2.300 Table A - TGD

Boron 0.016 3.550 Table A - TGD

Calcium 20.6 N/L PWQO

Chemical Oxygen Demand 52 N/L PWQO

Chloride 6.5 180 Table A - TGD

Chromium 0.001 0.064 Table A - TGD

Cobalt 0.0003 0.0009 PWQO

Conductivity (mS/cm) 
3 148 N/L PWQO

Copper 0.0012 0.0069 Table A - TGD

Dissolved Organic Carbon 19.5 N/L PWQO

Dissolved Oxygen 
3 7.22 5 PWQO

Iron 3.06 1.000 Table A - TGD

Magnesium 8.48 N/L PWQO

Manganese 0.202 N/L PWQO

Nitrate (as N) 0.06 2.9 Table B - TGD

Nitrite (as N) 0.06 0.06 Table B - TGD

pH (units) 
3 7.58 6.0 - 9.0 Table A - TGD

Phenols 0.002 0.04 Table A - TGD

Phosphorus, Total 0.06 0.03 PWQO

Potassium 1.7 N/L PWQO

Silicon 5.77 N/L PWQO

Sodium 3.9 N/L PWQO

Strontium 0.13 N/L PWQO

Sulphate 8 100 Table A - TGD

Total Dissolved Solids 149 N/L PWQO

Total Suspended Solids 7 N/L PWQO

Total Kjeldahl Nitrogen 1.0 N/L PWQO

Zinc 0.005 0.089 Table A - TGD

Notes:

1.  Alternative Standard Limits in accordance with MECP-approved Progressive Closure Plan, containing standard limits per the PWQO, and Table A or B of TGD (MECP, 2010).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding alternative standard limits.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

SourceParameter
Alternative 

Standard Limits

SW3

31-May-17 14-May-15 31-May-17 24-Apr-18

11 283 227 67

0.31 0.0078 0.04 0.05

0.12 < 0.1 0.07 0.92

0.000009 0.00105 0.00045 0.00281

0.045 0.115 0.164 0.035

0.006 0.0868 0.080 0.066

11.1 54.9 57.6 15.5

135 103 96 32

6.5 39 65.0 3.1

0.002 0.00010 < 0.001 < 0.001

0.0007 0.000827 0.0009 0.0004

63 488 690 116

0.0023 0.00043 0.0007 0.0014

39.1 52.2 19.8 8.9

2.75 4.85 2.85 7.65

0.663 4.35 4.68 0.875

2.77 33.9 33.5 6.14

0.386 0.462 0.896 0.497

< 0.05 < 0.06 < 0.05 0.09

< 0.05 < 0.03 < 0.05 < 0.05

5.42 7.55 7.21 7.45

0.005 0.001 < 0.001 < 0.001

0.530 0.080 0.135 0.04

2.7 7.62 10.6 3.0

5.09 8.93 8.13 3.04

3.0 28.5 33.6 7.6

0.065 0.377 0.395 0.105

2 < 10 4 < 1

33 426 371 90

14 14 30 < 3

2.18 1.2 1.73 1.3

0.113 0.003 0.040 < 0.005

SW5



Table 8

Groundwater & Surface Water Quality

Alternative Standard Limits

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease PWQO

Aluminum 0.12 0.075 PWQO

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

Ammonia, Un-ionized (as N)
 2 0.0003 0.100 Table A - TGD

Barium 0.054 2.300 Table A - TGD

Boron 0.016 3.550 Table A - TGD

Calcium 20.6 N/L PWQO

Chemical Oxygen Demand 52 N/L PWQO

Chloride 6.5 180 Table A - TGD

Chromium 0.001 0.064 Table A - TGD

Cobalt 0.0003 0.0009 PWQO

Conductivity (mS/cm) 
3 148 N/L PWQO

Copper 0.0012 0.0069 Table A - TGD

Dissolved Organic Carbon 19.5 N/L PWQO

Dissolved Oxygen 
3 7.22 5 PWQO

Iron 3.06 1.000 Table A - TGD

Magnesium 8.48 N/L PWQO

Manganese 0.202 N/L PWQO

Nitrate (as N) 0.06 2.9 Table B - TGD

Nitrite (as N) 0.06 0.06 Table B - TGD

pH (units) 
3 7.58 6.0 - 9.0 Table A - TGD

Phenols 0.002 0.04 Table A - TGD

Phosphorus, Total 0.06 0.03 PWQO

Potassium 1.7 N/L PWQO

Silicon 5.77 N/L PWQO

Sodium 3.9 N/L PWQO

Strontium 0.13 N/L PWQO

Sulphate 8 100 Table A - TGD

Total Dissolved Solids 149 N/L PWQO

Total Suspended Solids 7 N/L PWQO

Total Kjeldahl Nitrogen 1.0 N/L PWQO

Zinc 0.005 0.089 Table A - TGD

Notes:

1.  Alternative Standard Limits in accordance with MECP-approved Progressive Closure Plan, containing standard limits per the PWQO, and Table A or B of TGD (MECP, 2010).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding alternative standard limits.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

SourceParameter
Alternative 

Standard Limits
23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19

25 35 48 81 59 64 52 69 71 82 34 54 36 123

0.0530 0.0467 0.0174 0.0969 0.0449 0.193 0.030 0.050 0.02 0.04 0.04 0.14 0.06 0.13

0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.4 0.02 0.01 0.02 0.04 0.03 0.04 0.05 0.06

0.00083 0.00031 0.00015 0.00002 0.00008 0.00085 0.00024 0.00008 0.00007 0.00027 0.00001 0.00002 0.00009 0.00029

0.0198 0.0256 0.0318 0.0387 0.0295 0.0551 0.0240 0.0410 0.039 0.050 0.017 0.061 0.044 0.072

0.0071 0.0067 0.0075 0.0035 0.0051 0.0213 < 0.005 0.0070 0.006 0.010 < 0.005 0.014 0.038 0.016

8.3 10.6 15.4 17.3 14.4 19.9 12.7 20.1 18.6 20.1 9.66 20.7 19.2 33.4

42 47 36 43 49 47 48 81 49 53 22 67 31 78

3.0 5.1 4.1 6.6 4 5 4 5 6.1 4.2 9.3 8.0 8.4 7.9

< 0.0005 0.0007 0.00027 0.00028 0.00031 0.00088 < 0.002 < 0.002 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001

0.000169 0.000196 0.000097 0.000098 0.000162 0.000397 < 0.0001 0.000200 < 0.0001 0.0003 < 0.0001 0.0003 < 0.0001 0.0003

70 90 146 126 84 148 98 104 146 186 55 90 74 339

0.0008 0.0007 0.00017 0.00020 0.00023 0.00101 0.00010 0.00020 0.0001 0.0069 0.0014 0.0060 0.0002 0.0012

13.9 15.6 16.4 20.8 18.3 15.0 24.5 33.0 18.3 19.9 11.2 23.5 11.8 15.8

7.06 8.92 8.22 7.21 3.77 6.50 4.61 4.34 4.30 2.57 11.36 3.46 5.59 4.93

0.59 1.24 0.356 1.65 1.43 3.41 0.48 3.20 0.686 5.27 0.477 7.10 0.370 3.65

3.59 4.74 6.39 8.30 6.14 8.12 6.21 8.50 8.00 8.49 4.39 8.45 6.45 14.1

0.015 0.050 0.0115 0.0522 0.0515 0.250 0.010 0.052 0.028 0.226 0.070 0.418 0.013 0.242

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 0.1 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

7.62 7.31 6.72 6.11 6.60 7.04 7.73 7.79 7.08 7.63 6.73 6.55 6.92 7.45

< 0.001 < 0.001 0.003 < 0.001 0.001 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.016 < 0.002 < 0.002

0.011 0.022 < 0.009 0.015 0.011 0.096 0.010 0.060 0.016 0.07 0.03 0.06 0.01 0.13

1.07 1.77 1.03 1.37 1.02 1.45 0.60 1.20 1.1 1.4 1.0 3.0 1.1 3.3

2.95 5.12 0.94 8.26 3.04 3.84 1.23 6.39 2.79 6.79 3.03 5.98 1.89 3.12

2.29 2.51 3.37 3.21 3.06 3.12 3.60 3.80 3.9 3.2 2.5 5.0 5.1 5.2

0.046 0.060 0.0649 0.0928 0.0686 0.111 0.057 0.132 0.081 0.103 0.041 0.116 0.098 0.157

7.5 8.1 3.8 0.8 < 1 22 4 1 2 < 1 < 1 7 2 7

103 100 117 154 97 177 71 89 88 99 39 80 51 147

2 2 < 2 3 2 14 3 12 4 12 < 3 5 < 3 7

0.5 0.6 0.5 0.7 0.7 1.4 0.7 1.2 0.74 0.8 0.4 1.1 0.4 2.0

0.002 0.003 0.004 0.002 0.001 0.004 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 0.020 < 0.005 0.013

SW6 (Background)



Table 8

Groundwater & Surface Water Quality

Alternative Standard Limits

Killaloe Waste Disposal Site

Background

(75th Percentile)

Alkalinity (CaCO3) 71 < 25% decrease PWQO

Aluminum 0.12 0.075 PWQO

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

Ammonia, Un-ionized (as N)
 2 0.0003 0.100 Table A - TGD

Barium 0.054 2.300 Table A - TGD

Boron 0.016 3.550 Table A - TGD

Calcium 20.6 N/L PWQO

Chemical Oxygen Demand 52 N/L PWQO

Chloride 6.5 180 Table A - TGD

Chromium 0.001 0.064 Table A - TGD

Cobalt 0.0003 0.0009 PWQO

Conductivity (mS/cm) 
3 148 N/L PWQO

Copper 0.0012 0.0069 Table A - TGD

Dissolved Organic Carbon 19.5 N/L PWQO

Dissolved Oxygen 
3 7.22 5 PWQO

Iron 3.06 1.000 Table A - TGD

Magnesium 8.48 N/L PWQO

Manganese 0.202 N/L PWQO

Nitrate (as N) 0.06 2.9 Table B - TGD

Nitrite (as N) 0.06 0.06 Table B - TGD

pH (units) 
3 7.58 6.0 - 9.0 Table A - TGD

Phenols 0.002 0.04 Table A - TGD

Phosphorus, Total 0.06 0.03 PWQO

Potassium 1.7 N/L PWQO

Silicon 5.77 N/L PWQO

Sodium 3.9 N/L PWQO

Strontium 0.13 N/L PWQO

Sulphate 8 100 Table A - TGD

Total Dissolved Solids 149 N/L PWQO

Total Suspended Solids 7 N/L PWQO

Total Kjeldahl Nitrogen 1.0 N/L PWQO

Zinc 0.005 0.089 Table A - TGD

Notes:

1.  Alternative Standard Limits in accordance with MECP-approved Progressive Closure Plan, containing standard limits per the PWQO, and Table A or B of TGD (MECP, 2010).

2.  Calculated using Total Ammonia and field analysis.

3.  Results obtained from field analysis.

Bold text and shading indicate values exceeding alternative standard limits.

N/L indicates No Limit.

All results are expressed in mg/L unless otherwise stated.

SourceParameter
Alternative 

Standard Limits
23-Apr-13 01-Nov-13 14-May-14 28-Oct-14 14-May-15 14-Oct-15 18-May-16 24-Oct-16 31-May-17 17-Oct-17 24-Apr-18 25-Oct-18 07-May-19 15-Oct-19

20 38 27 49 34 40 15 42 31 27 34 29 16 34

0.0465 0.0552 0.0436 0.0677 0.0633 0.394 0.04 0.08 0.07 0.05 0.05 0.06 0.08 0.08

< 0.1 < 0.1 < 0.1 < 0.1 0.1 < 0.1 0.02 0.01 0.04 0.04 0.13 0.04 0.06 0.05

0.00008 0.00016 0.00138 0.00002 0.00010 0.00001 0.00004 0.00005 0.00009 0.00004 0.00001 0.00005 0.00004 0.00050

0.0298 0.0372 0.0297 0.0485 0.0338 0.0461 0.016 0.062 0.043 0.042 0.031 0.052 0.040 0.046

0.011 0.005 0.0110 0.0054 0.0084 0.0088 < 0.005 0.009 0.011 0.011 0.014 0.006 0.047 0.015

9.96 10.1 8.24 10.7 8.04 10.4 5.4 13.6 11.7 14.9 12.0 18.8 14.2 11.4

57 100 70 117 62 67 66 112 83 86 35 97 49 91

70 19 6.7 12 8 14 7.7 14.8 7.2 17.3 5.1 30.7 5.0 14.5

< 0.0005 0.0026 0.00048 0.00127 0.00024 0.00069 < 0.002 < 0.002 0.001 < 0.001 < 0.001 < 0.001 0.001 0.001

0.000196 0.000399 0.000223 0.000529 0.000394 0.000633 0.0001 0.0005 0.0006 0.0002 0.0002 0.0003 0.0001 0.0002

161 113 321 101 66 100 59 93 79 94 59 101 59 85

0.0011 0.0011 0.00049 0.00038 0.00083 0.00235 < 0.0001 0.0005 0.0005 0.0077 0.0017 0.0087 0.0010 0.0010

16.8 35.8 31.1 58.0 22.2 23.0 30.4 52.0 19.5 29.8 11.8 36.5 14.8 41.5

4.25 8.92 5.72 4.21 2.43 3.66 6.54 4.08 4.05 5.06 5.08 6.56 5.96 5.54

0.59 4.36 2.04 6.51 3.77 2.85 0.64 7.71 3.40 1.22 1.32 3.04 0.544 6.54

3.52 5.17 4.29 5.33 3.73 4.95 2.79 6.84 4.84 6.00 5.12 8.10 4.81 6.03

0.0254 0.0968 0.0464 0.152 0.0763 0.0746 0.02 0.138 0.150 0.068 0.099 0.090 0.014 0.065

< 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.1 0.1 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05

< 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.1 < 0.1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

6.60 7.03 7.96 6.20 6.66 5.52 6.85 7.63 6.84 6.73 6.06 6.99 6.46 7.75

< 0.001 < 0.001 0.003 < 0.001 0.002 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.003 < 0.002 < 0.002

0.017 0.024 0.019 0.028 0.047 0.029 0.020 0.050 0.056 0.04 0.02 0.02 0.01 0.04

1.47 1.72 0.924 1.91 2.61 3.06 0.2 2.5 1.6 1.2 1.1 0.7 0.6 1.7

2.76 7.04 1.57 9.17 2.08 6.28 1.3 8.46 1.30 6.08 3.49 5.99 1.58 8.79

38.5 8.84 4.68 6.15 4.50 5.97 5.80 10.5 5.7 10.0 7.4 12.8 7.2 8.1

0.0646 0.0744 0.0557 0.0955 0.0501 0.0633 0.04 0.101 0.091 0.101 0.086 0.135 0.093 0.074

9.1 0.4 2.2 0.2 < 10 < 1 1 < 1 < 1 < 1 2 < 1 4 < 1

186 157 117 157 103 154 40 81 50 72 53 85 37 64

< 2 < 6 3 7 12 9 < 3 14 18 4 < 3 < 3 3 8

0.6 0.9 0.7 1.0 0.8 0.7 0.9 1.3 1.13 0.9 0.6 1.0 0.6 1.3

0.004 0.003 0.006 0.006 0.005 0.008 < 0.005 < 0.005 0.033 0.049 0.023 0.014 < 0.005 0.026

SW9
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Graph 1
Trend Analysis - Ammonia (Total) - Groundwater and Surface Water 
Killaloe Waste Disposal Site

Note:
Anomolous ammonia (total) 

concentration of 101.0 mg/L deleted from 
BH00-4B(S) from May 18, 2016 for 

graphical purposes. 
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Trend Analysis - Barium - Groundwater and Surface Water 
Killaloe Waste Disposal Site
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Graph 3
Trend Analysis - Boron - Groundwater and Surface Water 
Killaloe Waste Disposal Site
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Graph 4
Trend Analysis - Chemical Oxygen Demand - Groundwater and Surface Water 
Killaloe Waste Disposal Site
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Graph 5
Trend Analysis - Chloride - Groundwater and Surface Water 
Killaloe Waste Disposal Site
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Graph 6
Trend Analysis - Dissolved Organic Carbon - Groundwater and Surface Water 
Killaloe Waste Disposal Site
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Graph 7
Trend Analysis - Iron - Groundwater and Surface Water 
Killaloe Waste Disposal Site
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Graph 8
Trend Analysis - Manganese - Groundwater and Surface Water 
Killaloe Waste Disposal Site

Note:
Anomolous manganese concentration of 

5.31 mg/L deleted from BH00-4B(S) from 
October 17, 2017 for graphical purposes. 
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Graph 9
Trend Analysis - Nitrate - Groundwater and Surface Water 
Killaloe Waste Disposal Site
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Graph 10
Trend Analysis - Sodium - Groundwater and Surface Water 
Killaloe Waste Disposal Site
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Graph 11
Trend Analysis - Sulphate - Groundwater and Surface Water 
Killaloe Waste Disposal Site
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FIELD SAMPLING RECORD - GROUND WATER & LANDFILL GAS

LOCATION: DATE: SAMPLED BY: DMH / TJC / AMP

PROJECT NO.: WEATHER (SAMPLE DAY): WEATHER (PREVIOUS DAY): Sunny, 21°C

Needed Obtained Colour Clarity Odour Sheen

BH00-1 2.73 8.79 0.90 50.8 37 37 7.04 6.20 101 6.86 0% clear cloudy none none

BH00-2 5.66 8.84 0.88 50.8 20 20 7.48 6.38 94 6.24 0% brown cloudy none none

BH00-3 1.97 8.49 0.85 50.8 40 40 5.69 6.71 715 7.39 0% dark grey opaque none none Sandy / Silty

BH00-4R 3.75 9.18 0.88 50.8 33 33 8.78 6.69 716 6.47 0% clear cloudy none none

BH00-4B (S) 4.58 7.14 0.94 31.8 8 8 8.64 6.92 1308 5.72 0% brown cloudy none none

BH00-4A (D) 4.57 11.73 0.94 31.8 22 22 9.28 6.73 127 5.07 0% grey cloudy none none

BH00-5 1.44 8.84 0.90 50.8 45 45 7.10 7.03 1131 7.51 0% light yellow cloudy sulphur none Sandy / Silty

BH04-1S 0.93 4.38 1.09 31.8 11 11 7.70 6.83 460 6.67 0% grey cloudy none none

BH04-1D 0.81 9.12 1.03 31.8 25 25 8.26 6.78 470 5.87 0% clear cloudy none none GW QA/QC (PWQO)

MW06-1S 1.74 5.03 0.74 50.8 20 20 7.14 6.34 326 6.10 0% brown clear sulphur none

MW06-1D 1.46 9.64 0.62 50.8 49 49 7.37 7.45 639 4.61 0% grey opaque none none

MW06-2S 1.44 5.49 0.81 50.8 25 25 5.86 6.54 81 6.05 0% brown cloudy none none

MW06-2D 1.33 9.14 0.77 50.8 47 47 7.18 7.07 106 1.18 0% grey opaque none none GW QA/QC (ODWS)

MW07-3S 1.70 6.21 0.81 50.8 27 20 6.19 6.94 696 8.76 0% light brown opaque none none Pumped Dry

MW07-3D 1.90 11.52 0.82 50.8 58 58 7.27 7.69 413 961.00 0% grey opaque none none Silty

MW07-4R 1.12 2.14 1.02 50.8 6 6 5.21 7.30 73 11.58 0% light brown opaque none none

MW07-5R 0.96 1.98 1.10 50.8 7 7 7.04 6.84 750 6.46 0% dark brown opaque none none

MW07-6 1.07 2.45 1.15 50.8 - - - - - - 0% - - - -

MW10-7S 3.92 6.20 0.70 50.8 14 14 5.32 6.96 45 11.81 0% brown cloudy none none Sandy

MW10-7D 4.00 10.32 0.83 50.8 38 38 6.97 7.53 56 8.70 0% - - - - Sandy / Silty

R1 - - - - - - 16.20 6.64 122 6.85 - clear clear none none

R2 - - - - - - 13.38 6.93 130 3.75 - clear clear none none

R3 - - - - - - 3.45 7.85 81 13.17 - clear clear none none

Killaloe Waste Disposal Site May 7, 2019

107.19.002 Overcast, 7°C

Monitoring

Location

Static

Water

Level

Borehole

Depth 

(m)

Stick - Up 

(m)

Borehole

Diameter

(mm)

Purge Volumes (L)
Landfill Gas 

(%LEL)

Temperature

(
o
C)

pH

(units)

Conductivity

(S)

Dissolved

Oxygen

(mg/L)

Observations

Comments



FIELD SAMPLING RECORD - SURFACE WATER 

LOCATION: DATE: SAMPLED BY:

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

Colour Clarity Odour Sheen

SW1 0.10 1.10 8.52 6.00 42 5.58 yellow clear none none

SW2 0.10 2.50 8.99 6.01 43 2.35 yellow clear none none

SW3 - - - - - - - - - - - - - - - Insufficient Water to Sample 

SW5 - - - - - - - - - - - - - - - Insufficient Water to Sample 

SW6 0.45
Too Wide to 

Measure
11.87 6.92 74 5.59 light yellow clear none none SW QA/QC

SW9 0.20 2.20 11.95 6.46 59 5.96 light yellow clear none none

-- No Discernible Flow --

-- No Discernible Flow --

-- No Discernible Flow --

Dissolved

Oxygen

(mg/L)

Sample

Station

Depth 

(m)

Width

(m)

Distance

(m)

Overcast, 7°C

-- No Discernible Flow --

Killaloe Waste Disposal Site

107.19.002

DMH / TJC / AMP

Sunny, 21°C

Time

(s)

Correction

(.9=S, .8=R)

Velocity

(m/s)

Discharge

(m
3
/s)

Temperature

(
o
C)

Observations

Comments

May 7, 2019

pH

(units)

Conductivity

(S)



FIELD SAMPLING RECORD - GROUND WATER & LANDFILL GAS

LOCATION: DATE: SAMPLED BY: DMH / TJC

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

Needed Obtained Colour Clarity Odour Sheen

BH00-1 3.57 8.76 0.90 50.8 31 31 8.09 6.94 118 7.33 0% clear cloudy none none  GW QA/QC (ODWS) - Sandy 

BH00-2 6.45 9.86 0.88 50.8 21 21 7.08 6.65 87 6.45 0% clear cloudy none none

BH00-3 2.51 8.56 0.85 50.8 36 36 6.72 6.81 1042 5.12 0% dark grey opaque sulphur none

BH00-4R 4.48 9.18 0.88 50.8 28 28 8.08 6.84 1009 5.22 0% clear opaque sulphur none

BH00-4B (S) 5.33 7.17 0.94 31.8 7 7 8.56 6.79 1120 4.94 0% clear cloudy sulphur none

BH00-4A (D) 5.31 11.72 0.94 31.8 20 20 8.29 6.74 140 9.34 0% light grey opaque sulphur none

BH00-5 2.03 8.82 0.90 50.8 41 41 7.83 6.91 1960 3.18 0% clear cloudy sulphur none GW QA/QC (PWQO)

BH04-1S 1.13 4.36 1.09 31.8 10 10 9.38 7.66 833 6.89 0% grey opaque sulphur none

BH04-1D 1.07 8.91 1.03 31.8 23 23 8.18 7.01 838 3.62 0% clear cloudy sulfur none

MW06-1S 1.92 5.04 0.74 50.8 18 18 9.36 6.25 308 3.59 0% tea cloudy sulphur none

MW06-1D 1.65 9.67 0.62 50.8 48 48 8.27 6.82 370 5.00 0% grey opaque sulphur none

MW06-2S 1.72 5.51 0.81 50.8 23 23 9.81 6.45 143 11.54 0% light brown cloudy none none

MW06-2D 1.61 9.20 0.77 50.8 46 46 8.99 6.87 92 10.52 0% grey opaque none none Silty/Sandy

MW07-3S 3.82 6.21 0.81 50.8 15 8 10.89 6.86 931 4.22 0% light brown opaque none none Pumped Dry

MW07-3D 3.92 11.52 0.82 50.8 46 28 10.15 7.71 495 5.29 0% light brown opaque none none Pumped Dry

MW07-4R 1.24 2.17 1.02 50.8 6 6 9.85 7.36 131 5.09 0% light brown cloudy none none Sandy

MW07-5R 1.10 1.98 1.10 50.8 5 5 8.82 6.93 828 3.96 0% brown opaque organic none Floating Organics

MW07-6 1.26 2.44 1.15 50.8 - - - - - - 0% - - - - Water Level Only

MW10-7S 4.95 6.18 0.70 50.8 8 8 6.93 6.58 53 9.73 0% clear clear none none

MW10-7D 4.97 10.32 0.83 50.8 32 32 6.66 7.86 129 13.10 0% grey opaque none none

R1 - - - - - - - - - - - - - - - No Sample - Resident Not at Home

R2 - - - - - - 15.38 8.17 137 7.00 - clear clear none none

R3 - - - - - - 11.82 7.65 147 7.50 - clear clear none none Floating Organics

Killaloe Waste Disposal Site October 15, 2019

107.19.002 Sunny, 5°C

Monitoring

Location

Static

Water

Level

Borehole

Depth 

(m)

Stick - Up 

(m)

Borehole

Diameter

(mm)

Purge Volumes (L)
Landfill Gas 

(%LEL)

Temperature

(
oC)

pH

(units)

Conductivity

(S)

Dissolved

Oxygen

(mg/L)

Observations

Comments



FIELD SAMPLING RECORD - SURFACE WATER 

LOCATION: DATE: SAMPLED BY:

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

Colour Clarity Odour Sheen

SW1 - - - - - - - - - - - - - - - Dry

SW2 - - - - - - - - - - - - - - - Dry

SW3 - - - - - - - - - - - - - - - Dry

SW5 - - - - - - - - - - - - - - - Dry

SW6 0.20 5.00 8.92 7.45 339 4.93 tea clear none none

SW9 0.15 2.00 9.45 7.75 85 5.54 tea clear none none SW QA/QC

Sample

Station

Depth 

(m)

Width

(m)

Distance

(m)

Killaloe Waste Disposal Site

107.19.002

-- No Discernible Flow --

-- No Discernible Flow --

Sunny, 5°C

DMH / TJC

Sunny, 10°C

Time

(s)

Correction

(.9=S, .8=R)

Velocity

(m/s)

Discharge

(m
3
/s)

Temperature

(
o
C)

Observations

Comments

October 15, 2019

pH

(units)

Conductivity

(S)

Dissolved

Oxygen

(mg/L)
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 Statement of Service Conditions and Limitations 

 

 

Provision of Services and Payment  

Upon documented acceptance of Greenview’s proposed services, 
costs and associated terms by the client, Greenview may 
commence work on the proposed services directly.  Upon retention 
of Greenview’s services related to this project, the client agrees to 
remit payment for the services rendered for the specified period 
within (30) days of receipt 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. 

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 services, work, or documentation preparation was 
performed by Greenview. 

Facts, conditions, information and circumstances may vary with 
time and locations and Greenview’s work is based on a review of 
such matters as they existed at the particular 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 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 
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. 
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