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1.0 INTRODUCTION 

1.1 Background 
The Kinloss Landfill Site (site) is located on the north half of Part Lot 16, Concession 6 in the former Township of 

Kinloss in the amalgamated Township of Huron-Kinloss (Township).  Refer to Map 1 for the regional location of 

the site. 

The landfill site is 6.0 hectares in area, all of which is approved for landfilling by the Certificate of Approval.  The 

primary landfilling area is 3.9 hectares in area and is located within the approved area.  The Township also owns 

a 3.0-hectare parcel of land immediately south of the landfill site and holds a 99-year lease on a 12.3-hectare 

property abutting the eastern property boundary of the landfill site.  The respective locations of the 

aforementioned properties are presented in Map 2, Existing Conditions. 

The landfill site operates in accordance with Certificate of Approval No. A272801 issued on October 1, 1980, 

amended in February 1993 and February 1996, and is now referred to as Environmental Compliance Approval 

Number A272801 (ECA).  The Kinloss Site remains temporarily closed, until closure of the Huron Landfill. The 

ECA and amendments are enclosed in APPENDIX A. 

1.2 Purpose 
The purpose of this report is to provide an annual report regarding the operation and monitoring of the landfill.  

The Annual Monitoring Report is a required condition of the ECA (APPENDIX A). 

2.0 SITE OPERATIONS 

2.1 Site Usage 
The Kinloss Landfill Site continues to accept recyclable materials from the former Village of Lucknow and 

Township of Kinloss.  The acceptance of household waste was discontinued on August 1, 2002.  Household 

waste from the Township of Kinloss is landfilled at the Huron Landfill.  The Huron Landfill (Certificate of Approval 

No. A272601) is owned and operated by the Township of Huron-Kinloss.  The ability to accept waste from the 

former Township of Kinloss and former Village of Lucknow at the Huron Landfill was approved by the Ministry of 

the Environment, Conservation and Parks (MECP) in 2010. 

2.2 Site Access 
The Kinloss Landfill Site is open to residents during the months of April to October for the acceptance of 

recyclables, scrap metal, tires, burnable materials and brush.  The operating hours during these months are on 

Saturdays from 10:00 a.m. to 2:00 p.m.  The site is closed from November to the first Saturday in April. 

The access road is gravel and well maintained by the Township.  Access to the site is controlled by a lockable 

steel cable between a rigid steel frame.  Fencing is in place around the entire perimeter of the site. 

Signage at the front gate identifies who may use the site, hours of operation, ECA number, acceptable waste 

types and emergency contact information.  The existing topography and vegetation provide screening. 

Township staff indicated no complaints regarding the operation of the Kinloss Landfill were received in 2023. 



March 31, 2024 101-16945-00 / 121-60018-16 

 

 
 2

 

2.3 Site Life 
The acceptance of household waste at the Kinloss Landfill was discontinued in August 2002, with the waste being 

diverted to the Huron Landfill.  The Kinloss Landfill Site continues to act as a transfer station, receiving recyclable 

and burnable materials from residents of the former Township of Kinloss and the Village of Lucknow. 

A letter was issued with the 2002 Annual Monitoring Report (submitted in March 2003) indicating that the 

Township had decided to divert the waste from the Kinloss Landfill to the Huron Landfill, but no formal application 

for the temporary closure of the site was made to the MECP at that time. 

The MECP conducted an inspection at the Kinloss Landfill on November 18, 2021.  Details of the inspection are 

included in APPENDIX F.  The inspection noted that the current closed status of the site should be included in the 

ECA and that an amendment to the existing ECA is required.  The MECP has also noted that the current ECA 

does not include reference to the Contaminant Attenuation Zone (CAZ) and that those details should also be 

included in the amendment application.  The November 2021 inspection asked for a written response providing 

documentation confirming the landfill is registered on file. The Township responded on February 15, 2022 and 

provided the title search results (APPENDIX F). 

The MECP did not conduct an inspection at the Kinloss Landfill in 2023. 

The MECP provided comments on the 2022 Annual Monitoring Report for the site regarding the surface water 

monitoring analysis via email (APPENDIX F) on June 12, 2023. The MECP was in agreement that surface water 

quality from Stations SW1 and SW2 do not suggest significant impact from landfill activities. The surface water 

monitoring program and reporting continue as per the existing ECA requirements. 

WSP and the Township of Huron-Kinloss are currently working on an amendment application to ECA No. 

A272801 to reflect the temporarily closed status of the Kinloss site and to address the CAZ which was in question 

from the November 18, 2021 MECP inspection (APPENDIX F). 

The Township intends to re-open the Kinloss Landfill site once the Huron Landfill site has reached capacity 

(estimated site life remaining is approximately 7 years).  Based on information from the 2006 Annual Monitoring 

Report (R.J. Burnside & Associates Ltd.) the estimated remaining capacity of the Kinloss site is 137,000 m3.  This 

estimate is based on a site survey completed in August 2003 that was based on a cross-sectional survey of the 

waste surface only, followed by end-method volumetric calculations.  It should be noted that calculations and 

projections are subject to change as conditions change.  It is recommended that annual topographic surveys be 

completed once landfilling resumes at the Kinloss Landfill site, following this period of temporary closure.  The 

annual topographic surveys allow for the assessment of remaining landfill capacity.  Data collected from these 

surveys, coupled with computer modelling, will allow for more accurate determination of annual landfilled volumes 

and remaining site life. 

2.4 Burning Operations 
Burning operations are conducted at the site.  In accordance with MECP Guideline C-7 Burning at Landfill Sites, 

only segregated brush, lumber and clean wood may be burned at the site.  Burning operations take place in a 

separate area, as shown in Map 2.  Burning operations are conducted when the site is closed to the public and 

weather conditions are favourable.  Township Staff ensure that only designated materials are in the burn pile 

before burning and supervise all burning operations. 
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2.5 Recycling/Waste Reduction 
As of August 1, 2002, the Kinloss Landfill ceased acceptance of household waste.  Recyclables, scrap metal, 

white goods, brush, tires and burnable materials from the former Township of Kinloss and the Village of Lucknow 

are still accepted.  Household waste from the former Township of Kinloss is transported to the Huron Landfill via 

curbside pickup.  Household waste from the Village of Lucknow is landfilled at the Huron Landfill as of July 2018. 

Bruce Area Solid Waste Recycling (BASWR) has provided curbside waste and blue box collection for the 

municipality since August 2002.  Residents of the former Township of Kinloss and the Village of Lucknow can also 

bring their recyclables and burnable materials to the landfill during open hours. 

Combined 2023 waste diversion totals for all Township landfills are presented in APPENDIX B. 

2.5.1 Scrap Metal and Tires 

In 2023, 128.20 tonnes of scrap metal were removed from the Huron and Kinloss landfills by AOR Metals. 

In 2023, the number of tires collected at the Huron and Kinloss landfills as part of the Ontario Tire Stewardship 

Program totalled 3,308 tires, at an approximate mass of 29.1169.71 tonnes.   

It is recommended that scrap metal and tires be removed by a recycling contractor when the quantity of the 

segregated material justifies removal. 

2.5.2 Recyclable Materials 

The service area of the Kinloss Landfill is provided with regular Blue Box pickup on a bi-weekly basis, as is the 

whole of the Township of Huron-Kinloss.  Blue Box pickup is provided by Bruce Area Solid Waste Recycling 

(BASWR). 

Recycling bins are also located on-site as shown in Map 2.  Cardboard recycling as well as regular Blue Box 

material recycling bins are available.  BASWR removes the materials from these bins on a regular basis. 

The 2023 recycling data summaries for the Township from BASWR are enclosed in APPENDIX B. 

2.5.3 E-Waste and Mattresses 

Electronic waste (E-waste) is diverted from landfilling within the Township as well.  In 2023, a total of 20.93 tonnes 

of E-waste was diverted.  E-waste is not accepted at the Kinloss Landfill Site. 

Mattresses are segregated at the site and stockpiled in a sea container. The total number of mattresses shipped 

off site in 2023 was 537 (18.26 tonnes) for the Huron Landfill. The Kinloss Landfill Site does not accept 

mattresses. 

2.5.4 Summary of Recycling/Waste Reduction 

Table 5 summarizes the recycling and diverted materials data for the Township (both the Kinloss and Huron 

Landfills are represented) over the past five years.  As shown in Table 5, the recyclable tonnages have been 

relatively consistent over time.  The 2023 tonnage of recyclables (404.21 tonnes) returned to within typical 

historical range following the historically low tonnage in 2022  (223.66 tonnes).  When all segregated materials are 

included, the total tonnage diverted from both Township landfills (Kinloss and Huron) is 604.46 tonnes in 2023.  

This tonnage represents an 18% diversion rate for the Township.  The estimated saving in landfill space for 2023 

is approximately 1,208.92 m3.   
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3.0 MONITORING 

3.1 Current Monitoring Program 
The current monitoring program at the Kinloss Landfill site is completed in accordance with the ECA for the site, 

Number A272801, issued October 1, 1980, and most recently amended on February 27, 1996.  The monitoring of 

the groundwater and surface water at the Kinloss Landfill enables the determination of the flow direction and 

parameter concentrations of the landfill generated leachate plume.  Samples are obtained twice per year (spring 

and fall) from the monitoring wells and surface water stations.  In addition, water level elevations are obtained 

twice per year to confirm the groundwater flow direction.  The monitoring program has been in existence since 

1988.  Currently, groundwater elevations are reported relative to a historical survey with an inferred benchmark.   

The monitoring program dictates that each observation well sampled be purged prior to sampling to obtain a 

representative groundwater sample.  To purge a well, a volume of water equivalent to three well casing volumes 

is removed from the well, or the well is purged dry and allowed to recover prior to sample collection. 

The sampling and field filtering materials utilized to collect the groundwater samples are the Waterra polytube and 

foot valve and a disposable high turbidity 0.45 micron in-line filter.  Each well is equipped with dedicated 

polytubing and a foot valve. 

The monitoring well network is summarized in Table 1 below.  Monitoring wells OW4 to OW11 were installed by 

backhoe in 1985 and are relatively rudimentary in construction.  The remaining wells were drilled in 1997 to 2004 

and are constructed of 2” diameter PVC casing and 1.5 m long PVC well screens.  In addition, these wells contain 

a sand filter pack around the screened area and are sealed with bentonite above the well screen.  In October 

2014, OW14 was replaced with OW14-14.  In August 2016, OW11-85 was decommissioned and replaced with 

OW11-16.  Additionally, OW15 and OW16 were drilled in August 2016.  Borehole logs containing the construction 

details of the monitoring wells are enclosed in APPENDIX C.  The wells are protected by a lockable steel casing.  

Well inspections are conducted in conjunction with semi-annual sampling in spring and fall, as shown in Table 1. 

 

Table 1 

Kinloss Landfill Site 

Monitoring Well Security 

Observation 

Well 
Well Protection 

Well Security Condition 

June 2023 November 2023 June 2023 November 2023 

OW4 Steel Casing and 

Lid 

Locked Locked Good Good 

OW5 Steel Casing and 

Lid 

Locked Locked Good Good 

OW6 Steel Casing and 

Lid 

Locked Locked Good 

 

Good 
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Table 1 

Kinloss Landfill Site 

Monitoring Well Security 

Observation 

Well 
Well Protection 

Well Security Condition 

June 2023 November 2023 June 2023 November 2023 

OW7 Steel Casing and 

Lid 

Locked Locked Good Good 

OW9 Steel Casing and 

Lid 

Locked Locked N/A N/A 

OW11-16 Steel Casing and 

Lid 

Locked Locked Good Good 

OW12 Steel Casing and 

Lid 

Locked Locked Good Good 

OW13S Steel Casing and 

Lid 

Locked Locked Good Good 

OW13I Steel Casing and 

Lid 

Locked Locked Good Good 

OW13D Steel Casing and 

Lid 

Locked Locked Good 

 

Good 

OW14-14 Steel Casing and 

Lid 

Locked Locked Good Good 

OW15 Steel Casing and 

Lid 

Locked Locked Good Good 

OW16 Steel Casing and 

Lid 

Locked Locked Good Good 

Notes: 

 

OW = Observation Well, S = Shallow, I = Intermediate and D = Deep 

Wells OW4, OW5, OW6, OW7, OW9 & OW11 were installed by backhoe in 1985.  Wells OW12 and OW13S were drilled in 
1997.  OW14 was drilled in 2003 and OW13I & OW13D were drilled in 2004.  OW14-03 was decommissioned and replaced 
with OW14-14 on October 28, 2014. 

OW9 is an inactive well on the site and is not part of the sampling program. 

OW11-85 was decommissioned and replaced with OW11-16 on August 16, 2016. 

OW15 and OW16 were drilled on August 15, 2016. 

In addition to the monitoring wells, there are two surface water stations that are sampled semi-annually.  These 

two stations are located on the creek immediately east of the site.  SW1 is the upstream sampling location and 

SW2 is the downstream sampling location.  The locations of both surface water stations are shown in Map 2, 

Existing Conditions. 
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In 2006, three gas probes were installed at the site.  The locations of these three gas probes, designated GP1, 

GP2, and GP3, are illustrated in Map 2.  Prior to the installation of these gas probes, methane readings were 

obtained from the headspace of the monitoring wells.  Methane monitoring was conducted at gas probes GP1, 

GP2 and GP3 in February, May and September 2023.  Frozen ground conditions were encountered during the 

February monitoring event.   

In 2023, water level elevations were measured, and wells were purged and sampled, on May 16 and September 

21.  The samples collected during the monitoring program were transferred to coolers with ice and submitted 

under chain-of-custody via overnight courier to Caduceon Environmental Laboratories for analysis.  The 

certificates of analysis and laboratory results are enclosed in APPENDIX D. 

3.2 Shallow Groundwater Configuration 
To determine the groundwater gradient and flow direction in 2023, water level measurements were obtained on  

May 16, 2023. 

A summary of the water table elevation data from 1989 to 2023 is presented in appended Table 6.  Figure 1 is a 

hydrograph for monitoring wells OW13S, OW13I and OW13D.  The water levels for the remaining wells are 

summarized in Figure 2.  As shown in Table 6 and Figures 1 and 2, there are seasonal fluctuations shown by 

many of the wells.  In general, groundwater elevations were higher in the spring and lower in the fall.  Upgradient 

wells OW7-85 and OW12-97, as well as OW14-14, which is screened below the waste, exhibit greater seasonal 

fluctuations than the other wells. 

The groundwater flow system is a transporting medium for conveying potential contaminants away from the 

landfill area.  As a result, the impact assessment of the site is dependent, to a large extent, on the groundwater 

flow rate, and flow pattern. 

Flow in a hydrostatic unit occurs, under the influence of gravity, from points of high hydraulic potential to points of 

lower hydraulic potential.  The actual flow path will follow a three-dimensional route along the strata of least 

resistance.  Resistance to flow is measured in terms of the hydraulic conductivity of the deposit and the hydraulic 

gradient across the flow path.  A cross-section of the site and borehole logs for each of the monitoring wells are 

enclosed in APPENDIX C for reference.  The cross-section is also provided on Map 4. 

As shown on the Groundwater Flow map, Map 3, and the Cross-Section, Map 4, the shallow groundwater flows in 

a general west to east direction below the waste.  The groundwater contours are estimated based on groundwater 

level measurements obtained on May 15, 2023.  It should be noted that the contours are considered reliable only 

in the vicinity of the wells; however, a reasonable interpretation of the contours can be made on the basis that the 

water table is generally a subdued reflection of surface topography.  The flow pattern is consistent with past 

results.  On May 15, 2023, the horizontal hydraulic gradient east of the landfill mound was observed to range from 

0.021 m/m in the northeast corner to 0.008 m/m in the southeast, as shown in Map 3.  Based on the cross-section 

in Map 4, the sand zone below the waste appears to be largely unsaturated.  The capping of the landfill may be 

limiting infiltration.  It is noted that the landfill is located on a topographic high which is limited in size.     

Monitoring wells OW13S, OW13I and OW13D were constructed in close proximity to each other, which allows for 

the determination of vertical hydraulic gradients in this area of the site.  OW13S is screened at the top of sand and 

gravel unit, OW13I is screened at the bottom of the sand and gravel unit, and OW13D is screened in the 

underlying silt till.  The well logs for all three (3) wells are enclosed in APPENDIX C.  As shown in Table 6, the 

groundwater elevations of OW13S and OW13I, and of OW13I and OW13D have only a negligible difference in 
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2023.  During the May 15, 2023, water level monitoring, the vertical gradient was -0.031m/m (upward) between 

OW13S and OW13I.  The vertical gradient between OW13I and OW13D on May 15, 2023 was -0.011 m/m 

(upward).   The vertical gradient between OW13S and OW13I had been downward since monitoring began at 

OW13I in September 2004, and continued to remain downward until July 2008; however, since December 2008, 

the vertical gradient has generally been consistently upward.   

3.3 Groundwater Monitoring Results 
Figure 3 is a summary of the spring 2023 concentrations of several indicator parameters that are commonly 

representative of the leachate characteristics at this site (chloride, hardness, dissolved organic carbon (DOC) and 

conductivity).  Figures 4a to 4g are graphical representations for monitoring wells OW11-16 (upgradient); OW14; 

OW4; OW13-I; OW15 and OW16, that correspond to the primary flow path through the site.  The graphs 

represent the concentration trend plots for the following indicator parameters: chloride, boron, barium, sulphate, 

ammonia, nitrate and DOC. 

The entire set of leachate indicator parameters selected for this site includes alkalinity, boron, chloride, DOC, 

hardness, iron, nitrate, nitrite, manganese, sodium, and sulphate. 

These parameters have been selected as the leachate indicator parameters for this site based on the leachate 

characteristics and recommendations from the MECP.  The leachate indicator parameters are used to identify 

potential leachate impacts at downgradient monitoring locations.  

Historical and current (2023) groundwater chemistry results are summarized in APPENDIX E.   

3.3.1 Background Groundwater Chemistry 

To evaluate the influence of landfill leachate on the local groundwater system, it is necessary to determine 

background conditions.  These background conditions reflect the naturally occurring levels of various parameters 

and provide a reference point to determine the magnitude of any leachate impacts.  The background conditions 

reflect conditions unaffected by the landfill operation.  Based on the groundwater flow configuration (Map 3), 

monitoring wells OW6, OW7 and OW12 are located upgradient or cross-gradient of the landfilled area.   

In past reports, monitoring wells OW7 and OW12 have been considered as background monitors.  The MECP 

recommended that a new background monitoring well be considered in a review of the 2006 Annual Monitoring 

Report (correspondence enclosed in APPENDIX F).  The new background well was recommended due to 

difficulties with monitoring wells OW7 and OW12.  Monitor OW7 is not an ideal background well as it is often dry 

during sampling events, while monitor OW12 has exhibited elevated indicator parameter concentrations with 

respect to the other monitoring wells.  Historically, the MECP had recommended the consideration of using OW6 

as a background well due to the historical groundwater quality and its cross-gradient location.  The groundwater 

quality at OW6 relative to the other wells is illustrated in Figure 3.  The groundwater elevations illustrated in Map 

3 confirm OW6 is in a cross-gradient location.   

In August 2016, OW11-85 was decommissioned and replaced by OW11-16.  The MECP reviewed the 2017 

annual monitoring report (APPENDIX F) and approved the use of OW11-16 as the background monitoring well.  

OW11-16 will henceforth be referred to as the “background” monitoring well for the Reasonable Use Guideline 

Criteria (RUC). 

As indicated above, the leachate indicator parameters selected for this site include alkalinity, boron, chloride, 

DOC, hardness, iron, nitrate, nitrite, manganese, sodium, and sulphate. 
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The results in 2023 for the leachate indicator parameters at the leachate Monitor OW4 and background Monitor 

OW11-16 (hereafter referred to simply as ‘OW11') are summarized in the following table.  As shown in the table, 

the concentration of each leachate indicator parameter was higher in OW4 in 2023 compared to OW11, with the 

exceptions of nitrate (higher at OW11) and nitrite (below detection limit at both wells). 

 

Table 2 – Leachate Indicator Parameters, Background and Leachate Well  

 OW11 (background) OW4 (leachate) 

Indicator Parameters 

(mg/L) 
Spring 2023 Fall 2023 Spring 2023 Fall 2023 

Alkalinity 357 338 690 732 

Boron 0.005 0.024 0.382 0.468 

Chloride 2.3 2.5 7.9 12.7 

Dissolved Organic Carbon 1.0 4 9.9 15.2 

Hardness 355 325 575 597 

Iron <0.005 0.006 16.7 16.2 

Nitrate 2.05 1.66 <0.05 0.25 

Nitrite <0.05 <0.05 <0.05 <0.05 

Manganese <0.001 <0.001 0.606 0.616 

Sodium 1.8 2.8 16.7 30.2 

Sulphate 5 4 25 14 

3.3.2 Leachate Monitoring 

The analytical results from monitoring well OW4 are used to determine leachate strength and characteristics 

unique to the Kinloss Landfill.  This well is one of the closest downgradient wells to the waste and historical 

monitoring data have indicated elevated concentrations of leachate indicator parameters compared to background 

levels.   

3.3.3 Downgradient Groundwater Monitoring 

As shown in Map 3, the following wells are located downgradient of the filled waste: 

 OW4 

 OW5 

 OW13S 

 OW13I 

 OW13D 

 OW14 

 OW15 

 OW16 
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Figure 3a and Figure 3b illustrate the indicator results for these wells for the spring and fall monitoring events.  

Figures 4a to 4g are plots of the following indicator results: chloride, boron, barium, sulphate, ammonia, nitrate 

and DOC.  The plots are illustrated over time for the downgradient monitoring wells, excluding OW5, as per the 

MECP review of the 2017 Annual Monitoring Report (APPENDIX F). 

Monitors OW4 and OW5 are located approximately 20 m and 50 m, respectively, downgradient of the fill area, as 

shown in Map 3.  As shown in Figures 3a and 3b, the leachate indicator parameters for OW4 are generally 

similar to the concentrations at OW14, which is screened below the waste.  The exception is chloride, where the 

concentration at OW14 is considerably higher compared to OW4.  The OW4 concentrations are also similar to a 

number of other downgradient wells, but elevated compared to OW5.  Leachate impacts are not unexpected at 

OW4 as the well is located immediately downgradient of the landfill mound (Map 3).  As shown in Figure 4a, the 

concentration of chloride has been decreasing over time at OW4 since 2004, with occasional fluctuations, 

indicating leachate strength may be decreasing with time.  The concentrations of conductivity and sodium have 

also decreased over time at OW4, and the DOC concentrations have decreased overall since 2002, with 

fluctuations over time.  The results for OW5 are generally similar to background wells OW6 and OW11, indicating 

that leachate impacts have not migrated to the north or northeast.   

In 2014, OW14-03 was replaced with OW14-14 and extended below the waste fill until it intersected the lower fall 

water table.  OW14 is screened in silty fine sand.  Figures 3a and 3b illustrates the May and September 2023 

results for OW14-14 plotted against other wells.  As shown in Figures 3a and 3b, the results for OW14-14 are 

higher than background (OW6 and OW11) but similar to downgradient well OW4 for the main leachate 

parameters, excluding chloride.  As indicated above, the chloride concentrations at OW14 are considerably 

elevated compared to OW4. The 2007 to 2023 results for OW14 (APPENDIX E) indicate parameter 

concentrations are elevated relative to background concentrations.  Based on the overall results, landfill impacts 

are present at monitor OW14. 

As shown in the Cross-Section (Map 4), OW13S is screened at the top of the sand and gravel unit, OW13I is 

screened at the bottom of the sand and gravel unit, and OW13D is screened in the underlying silt till.  Historically, 

leachate impacts in the silt till unit (at OW13D) are negligible. Continued monitoring will confirm the long-term 

trend at this location. The monitoring results for OW13D indicate near-background concentrations for leachate 

parameters and, as such, leachate does not appear to be impacting the silt till layer underlying the super-

positioned landfill and sand overburden aquifer. 

OW13S and OW13I continue to show elevated levels of several leachate indicator parameters compared to 

background groundwater quality.   

Based on the interpreted slightly upward hydraulic gradient and the reported leachate parameter concentrations at 

OW13D, any leachate impacts in that area of the site are likely primarily moving in a near horizontal direction with 

no discernible impacts in the underlying silt till.  It is also noted that the interpreted horizontal hydraulic gradient in 

the southeast area of the site is also relatively low (0.011 m/m as stated in Section 3.2). The groundwater 

migration in general will be relatively low in velocity.  

Wells OW15 and OW16 are located in the buffer lands east of the OW13 nest.  Elevated concentrations of 

leachate indicator parameters chloride, hardness, and conductivity (Spring 2023) and hardness and DOC (Fall 

2023) compared to background and downgradient groundwater quality are observed at OW15.  The DOC 

concentration at well OW15 was historically high in the fall of 2023.  The leachate indicator parameter 



March 31, 2024 101-16945-00 / 121-60018-16 

 

 
 10

 

concentrations at OW16 in 2023, however, are similar to background, with the exceptions of hardness (spring and 

fall),which are elevated compared to background but notably lower compared to OW15. 

The MECP provided correspondence regarding the groundwater monitoring program on August 20, 2015.  As part 

of this correspondence, an August 14, 2015, memorandum from MECP hydrogeologist, Mr. Simon Thuss, was 

forwarded to the Township.  WSP responded to this memorandum on October 8, 2015.  The comments brought 

forward in MECP correspondence have been largely addressed in WSP’s response, with the exception being the 

reassessment of reasonable use criteria, which is discussed in Section 3.5 of this report.  In 2016, the Township 

completed the installation and deepening of wells discussed in correspondence in August 2016. 

Topographic survey data are not available at the Kinloss Waste Disposal Site.  WSP recommends that a 

topographic survey be completed to support the amendment to the ECA, including information related to the CAZ, 

and that the elevations of the groundwater monitoring network are included as part of this work.  Previously, 

topographic surveys had not been completed due to the temporary closure of the site in 2002.     

3.4 Surface Water Monitoring 
Surface water samples were obtained on May 15 and September 21, 2023, at the two surface water stations.  

Both surface water stations are located on the creek adjacent to the eastern boundary of the site.  This creek 

flows in a northerly direction and is a tributary of Kinloss Creek.  Station SW1 is upstream of the landfill and is 

located at the south end of the culvert under Concession Road 5/6, as shown in Map 2.  Station SW2 is 

downstream of the landfill and is located approximately 150 m north of the northeast corner of the site.  

The results of the 2007 to 2023 surface water sampling are summarized in the Surface Water Results 

(APPENDIX G).  The laboratory detection limits and Provincial Water Quality Objectives (PWQO) are also 

included in the summaries. Exceedances of PWQO are indicated by shaded cells.  Figure 5 compares leachate 

indicators for the May 15, 2023, sampling event.   

The upstream station, SW1, showed an exceedance of the PWQO for total iron (507 ug/L) and total zinc (48 ug/L) 

in the fall 2023 sampling event. There were no PWQO exceedances related to SW2 in either the spring or fall 

2023 sampling events. Historically, there have been some exceedances of the PWQO at both the upgradient and 

downgradient monitoring stations related to metals parameters, but there is no trend toward increasing 

concentrations of leachate indicator parameters.  These results indicate that the landfill does not have a 

measurable adverse influence on water quality within the creek.  

3.5 Reasonable Use 
In accordance with the appropriate Reasonable Use Guideline criteria (RUC) for particular reasonable uses, a 

change in quality of the groundwater on an adjacent property will be accepted only 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. 

In assessing the amount of degradation that is acceptable, consideration is given to the natural, uncontaminated 

quality of the water, the present quality of the groundwater and potential contamination of the groundwater from all 

sources. 
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The maximum concentration of a particular contaminant that would be acceptable in the groundwater beneath an 

adjacent property is calculated in accordance with the following relationship. 

Cm = Cb + x (Cr-Cb) 

 

Where  Cm = maximum concentration accepted 

  Cb = background concentration 

  Cr = maximum concentration permitted in accordance with the Ontario Drinking Water Standards. 

  x = a constant that reduces the contamination to a level that is considered by the MECP to have a 

negligible effect on the water use (i.e., 0.5 for non-health related parameters; 0.25 for health related 

parameters). 

The MECP Landfill Guidelines state the following regarding establishing Background Concentration:  The 

background concentration of a contaminant in the ground water of receptor aquifer is the median value for that 

contaminant based on all ground water samples taken from the receptor aquifer in accordance with the following 

rules: 

1) At least five samples must be taken. 

2) The samples must be taken at or near the site boundary where potential impact is being examined. 

3) The samples must not be taken from locations known to be or likely to be contaminated by human activity. 

Monitor OW11-16 meets the above requirements.  In order to determine potential Reasonable Use parameters, 

the median values of the following parameters (all within Ontario Drinking Water Standards (ODWS)) were 

calculated using concentrations reported since 2007: 

 Alkalinity 

 Boron 

 Chloride 

 Dissolved Organic Carbon (DOC) 

 Sodium 

In their August 14, 2015, memorandum (APPENDIX F), the MECP recommended the inclusion of hardness, iron, 

manganese, sulphate, nitrate, and nitrite in the RUC annual evaluation. 

The leachate indicator parameters now selected for this site include alkalinity, boron, chloride, DOC, hardness, 

iron, nitrate, nitrite, manganese, sodium, and sulphate. 

The Township understands the intent of the RUC evaluation as a tool to determine if groundwater downgradient of 

the landfill is being impacted beyond reasonable criteria.  At the Kinloss Waste Disposal Site, the RUC evaluation 

is being used to determine the extent of leachate migration off-site. 
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Correspondence from the MECP was received August 18, 2016, regarding the MECP review of the “Annual 

Monitoring Report – 2015, Kinloss Landfill Site”.  A copy of this letter is provided in APPENDIX F.  The MECP 

continues to recommend that additional parameters (including at least hardness, manganese, and sulphate) be 

included in the RUC annual evaluation. 

In August 2016, a new upgradient background monitor (OW11-16) was drilled.  Additionally, two new monitors, 

OW15 and OW16, were drilled (east of the OW13 nest) in the buffer lands to further define the extent of the 

leachate plume at the Kinloss Landfill Site. 

The results of the RUC evaluation for 2023 have been summarized in Table 7 using OW11-16 to represent the 

background concentration conditions, which was decided upon in correspondence between WSP and the MECP 

dated December 13, 2018 (APPENDIX F). It is noted that the requirement for a landfill site to be in compliance 

with the RUC applies to groundwater quality at the property boundary (OW13 nest, OW15 and OW16). Monitor 

OW11-16 now satisfies the requirements for a suitable background concentration, as at least five samples have 

been collected from the well.  The parameters hardness, manganese and sulphate have been included in the 

assessment.   

Table 7 has been updated using the OW11-16 monitoring data from 2016 to 2023.     

The RUC exceedances are shaded in Table 7.  As shown in Table 7, the groundwater concentrations at 

monitoring wells OW13S,OW13I and OW15 exceeded the RUC for alkalinity, DOC, hardness and manganese 

during both spring and fall monitoring events. OW15 also exceeded the RUC for iron in the spring and fall 

monitoring events and sulphate during the spring. The groundwater quality at OW13D exceeded the RUC for 

DOC and iron in September 2023. OW16 exceeded the RUC for DOC and manganese in May and September 

and iron during the September monitoring event. . 

In 2023, concentrations of RUC parameters remained elevated at OW13S and OW13I.  OW13S and OW13I 

continue to be influenced by leachate, as evidenced by the elevated leachate indicator parameter concentrations 

and RUC exceedances.  Continued monitoring is recommended to confirm the long-term trend at this location.  

The shallow aquifer in the southeast corner of the property remains influenced by leachate.  Monitor OW13D does 

not appear to be influenced by leachate, which is likely a result of the fine soil conditions and upward gradient 

below the Kinloss Waste Disposal Site.  Only DOC and iron concentrations exceeded the RUC at OW13D in 

2023, which is consistent with historic results and likely representative of natural groundwater conditions in the till. 

RUC exceedances related to DOC, iron and manganese occurred at least once in 2023 at wells OW15 and 

OW16.  Additionally, RUC exceedances related to sulphate (spring only), alkalinity,  and hardness occurred at 

OW15.  , A leachate influence is likely occurring at OW15 and OW16, although the leachate indicator parameter 

concentrations are considerably higher at OW15 compared to the slightly further downgradient OW16. 

As shown in Map 2, there are substantial buffer lands downgradient of OW13S, which are leased by the 

Township.  In its review of the 2006 Annual Monitoring Report, the MECP requested additional information 

regarding the buffer property.  The following section provides additional information and discussion on leachate 

impacts within this area. 

3.6 Buffer Lands  
In its review of the 2006 Annual Monitoring Report, the MECP asked the following question regarding the buffer 

lands: 
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 Are the lands to the east leased by the Township a part of a formal Contaminant Attenuation Zone? 

The buffer lands are shown in Map 2.  The lands are approximately 12.1 hectares (30 acres) in area and are 

located on Part Lot 17, Concession 6, former Township of Kinloss, County of Bruce. 

These buffer lands provide approximately 130 m of downgradient property to allow for additional leachate 

attenuation before the groundwater migrates off Township controlled property. 

APPENDIX H contains a copy of the legal agreement between the Township and the owners of the buffer lands.  

A copy of the Certificate of Registration, lease agreement and legal survey are enclosed in APPENDIX H.  The 

lease agreement allows the lands to be used for contaminant attenuation.  Access to the property for monitoring 

purposes is permitted through the agreement.  The lease agreement was in effect as of January 1, 1999, and has 

a 99-year term. 

Therefore, the buffer lands east of the landfill site meet the requirements of a formal CAZ.  

Correspondence from the MECP on August 14, 2015, acknowledged WSP’s identification of leachate impacts at 

the site boundary in wells OW13S and OW13I.  This correspondence also noted that since leachate has been 

identified within the CAZ, the Township must work to delineate the plume within the CAZ and ensure that it 

remains confined within this area.  

In August 2016, the Township installed additional wells (OW15 and OW16) within the CAZ.  These wells are used 

to define the extent of the plume within the CAZ and assess the potential for leachate migration beyond the 

boundaries of the CAZ. 

As noted previously, the Township is working on an ECA amendment application that will include the status of the 

Kinloss Landfill as temporarily closed, as well as the presence of the formal CAZ on the buffer lands east of the 

landfill site.   

3.7 Combustible Gas 
In 2006, three gas probes were installed on-site to allow for the monitoring of combustible gas in the unsaturated 

overburden.  The locations of these three gas probes, designated GP1, GP2, and GP3, are illustrated in Map 2.   

The combustible monitoring results for 2007 to 2023 have been included in Table 3.   

Table 3 

Summary of Methane Monitoring Results 

Date GP1 GP2 GP3 

July/07 0 0 0 

Jan/08 0 0 0 

Jul/ 08 0 0 0 

Jan/09 0 0 0 

Dec/09 0 0 0 

Mar/10 0 0 0 

Feb/11 0 0 0 

Mar/12 0 0 0 

Feb/13 0 0 0 
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The principal combustible gas associated with municipal landfills is methane.  Since methane is less dense than 

air, methane typically migrates upwards from the refuse into the unsaturated soil cover and dissipates by venting 

to the atmosphere.  During periods of frost and/or snow cover, venting is reduced or inhibited, and the primary 

direction of methane migration is lateral.   

Based on the monitoring results, there is no indication of combustible gas migration within the unsaturated 

overburden at the site. 

4.0 PROPOSED FUTURE MONITORING PROGRAM 
A summary of the proposed monitoring program is presented in Table 4.  This proposed program is based on the 

program required under the current ECA for the site.  The parameters outlined in Table 4 include the leachate 

indicator parameters selected for this site: alkalinity, boron, chloride, DOC, hardness, iron, nitrate, nitrite, 

Table 3 

Summary of Methane Monitoring Results 

Date GP1 GP2 GP3 

Jan/14 0 0 0 

May/15 0 0 0 

Oct/15 0 0 0 

Feb/16 0 0 0 

June/16 0 0 0 

Nov/16 0 0 0 

Feb/17 0 0 0 

Jun/17 0 0 0 

Nov/17 0 0 0 

Feb/18 0 0 0 

May/18 0 0 0 

Nov/18 0 0 0 

Feb/19 0 0 0 

June/19 0 0 0 

Nov/19 0 0 0 

Feb/20 0 0 0 

July/20 0 0 0 

Nov/20 0 0 0 

Feb/21 0 0 0 

June/21 0 0 0 

Nov/21 0 0 0 

Feb/22 0 0 0 

June/22 0 0 0 

Nov/22 0 0 0 

May/23 0 0 0 

Sept/23 0 0 0 

Feb/23 0 0 0 
Notes:   1.  All readings shown in % gas by volume in air. 
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manganese, sodium, and sulphate, as well as additional parameters to characterize the quality and extent of the 

leachate plume.  If changes in leachate characteristics are observed in the future, this list of parameters can be 

modified. 

Table 4 
Kinloss Landfill Site  
Monitoring Program 

Monitoring Location 
Proposed Sampling 

Spring 2024 
Proposed Sampling 

Fall 2024 

OW4  

OW5  

OW6  

OW7  

OW11-16  

OW12  

OW13S  

OW13I  

OW13D  

OW14-14  

OW15  

OW16  

SW1  

SW2  

Notes: 

1.   indicates to be sampled. 

2. The laboratory parameter suites for groundwater and surface water samples will include: 

 Alkalinity  DOC 

 Ammonia  Hardness 

 Anions – Cl, NO2, NO3, SO4  Phenols 

 Conductivity  pH 

 Dissolved metals by ICPMS 
(include boron, iron, manganese, 
sodium) 

 TKN 

 Total phosphorus (SW only) 

3. At all monitoring wells and SW stations the following field measurements should be obtained: 

 Temperature 

 pH 

 Conductivity 

4. In addition, methane measurements from GP1, GP2 and GP3 will be obtained in spring, fall and once 

under frozen conditions. 
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5.0 CONCLUSIONS 
1) Currently, the Kinloss Landfill site is only accepting recyclable and burnable materials. The site does not 

receive domestic waste.  

2) The Kinloss Landfill site is temporarily closed and has an estimated remaining capacity of 137,000 m3.  The 

Township plans to re-open the site to accept municipal waste when the capacity of the Huron Landfill is 

expended (remaining site life estimated at approximately 7 years  ).   

3) Burning operations in 2023 were conducted in accordance with MECP Guideline C-7. 

4) Security and control of the site in 2023 continued to be successful.   

5) The Blue Box Recycling Program diverted 404 tonnes of recyclable materials and approximately 200 tonnes 

of scrap metal, tires, E-waste and mattresses from the Township of Huron-Kinloss.  Including all of the 

segregated waste, a total of 604 tonnes of materials were diverted from both Township landfills (Kinloss and 

Huron) in 2023.   

6) In 2023, horizontal groundwater flow on the site was to the east, which is consistent with historical results.   

A slight upward vertical gradient is present. 

7) Leachate influences are observed in the shallow aquifer downgradient of the landfill (OW4, OW13S, OW13I, 

OW15, OW16).  Leachate influences are not observed in the silt till underlying the sand and gravel aquifer 

(OW13D).  

8) Surface water monitoring indicates the downstream (SW2) water quality east of the landfill is comparable to 

the upstream (SW1) water quality.  For the parameters that were analyzed, PWQO exceedances related to 

total iron and zinc (SW1) occurred in September 2023. There were no PWQO exceedances in the 

downstream station SW2 in 2023.  It is interpreted that the landfill site does not have a measurable adverse 

influence on water quality within the creek.   

9) Reasonable Use parameters and criteria have been developed based on the background results of monitor 

OW11-16. RUC exceedances related to alkalinity, DOC, hardness and manganese were observed at 

OW13S, OW13I and OW15. At OW13D, RUC exceedances related to DOC and iron in September 2023 and 

are attributed to natural groundwater conditions. OW15 also exceeded the RUC for iron in spring and fall 

2023. Additionally, DOC and manganese concentrations exceeded the RUC at OW16 in May and 

September and iron during the September monitoring events.  

10) Combustible gas monitoring indicates no evidence of the presence of methane gas within the unsaturated 

overburden at the site. 

6.0 RECOMMENDATIONS 
Based on the foregoing, the following is recommended. 

1) No remedial measures are required for the site at the present time. 

2) The monitoring program of semi-annual sampling of the 12 monitoring wells and two surface water stations 

should continue in 2024.  Gas probes GP1, GP2 and GP3 should also continue to be monitored for the 

presence of combustible gas, including under frozen conditions. 
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3) This report is to be submitted to the MECP for review and comment by March 31, 2024. 

4) The Township should proceed with the application to amend the current ECA for the site. WSP recommends 

the following steps. 

a) Complete a topographic survey of the site, including the CAZ boundaries and tying in the monitoring 

well network to a geodetic reference point (in metres above sea level).   

b) Apply for an amendment to the existing ECA for the site, including details related to the temporary 

closure of the site, estimated remaining site capacity and the CAZ.   
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TABLE 5
SUMMARY OF RECYCLING DATA

HURON and KINLOSS LANDFILLS

Recyclable Product Weight Volume Weight Volume Weight Volume Weight Volume Weight Volume
(Tonnes) Saved (Tonnes) Saved (Tonnes) Saved (Tonnes) Saved (Tonnes) Saved 

(m3) (m3) (m3) (m3) (m3)
Newspaper 130.31 260.62 128.74 257.48 99.79 199.58 49.60 99.20 79.68 159.36
Steel (Cans, etc.) 27.57 55.14 32.66 65.32 31.38 62.76 15.60 31.20 25.39 50.78
Aluminum 8.51 17.02 16.00 32.00 16.41 32.82 8.16 16.32 17.22 34.44
Glass (Flint & Coloured) 56.33 112.66 80.74 161.48 73.00 146.00 36.28 72.56 80.95 161.90
Plastic (HDPE & PET) 63.52 127.04 76.25 152.50 78.10 156.20 38.81 77.62 35.67 71.34
White Paper 4.45 8.90 3.15 6.30 6.77 13.54 3.37 6.74 0.00
Boxboard 44.62 89.24 44.65 89.30 54.97 109.94 27.32 54.64 62.31 124.62
Corrugated Cardboard 94.48 188.96 94.26 188.52 107.12 214.24 44.52 89.04 102.99 205.98
Total Recyclables 429.79 859.58 476.45 952.90 467.54 935.08 223.66 447.32 404.21 808.42

Tires 63.13 126.26 110.50 221.00 135.38 270.76 69.71 139.42 29.11 58.22
Scrap Metal 167.96 335.92 148.35 296.70 177.77 355.54 150.59 301.18 128.20 256.40
Bale Wrap 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.75 7.50
E-waste 14.95 29.90 11.37 22.74 8.36 16.72 11.45 22.90 20.93 41.86
Mattresses 15.88 31.76 17.17 34.34 35.29 70.58 53.34 106.68 18.26 36.52
Total Segregated 261.92 523.84 287.39 574.78 356.80 713.60 285.09 570.18 200.25 400.50

Total Diverted 691.71 1383.42 763.84 1527.68 824.34 1648.68 508.75 1017.50 604.46 1208.92

Notes: 1. Data obtained from BASWRA and Township.

2. Assumed compaction density is 500 kg/m3.

3. Tires are converted to a volume by a factor of 8 tires/m3.
4. Recyclable tonnages are for the entire Township excluding Lucknow.
5. Tonnages of scrap metal and tires are combined totals for Kinloss and Huron Landfills.

6. 3,308 tires received in 2023, weights provided by e-tracks (AOR)
7. 537 mattresses received in 2023 at 29.4 mattresses/tonne
8. Volume Saved - defined as waste diverted from the landfill through recycling programs.

202220202019 20232021
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TABLE 6
Summary of Groundwater Elevations

Kinloss Landfill

Ground Elevation (m) 81.1 80.3 79.7 83 96.18 97.9 80.4 80.4 80.4 91.9 80.00 79.99
Top of Casing (m) 81.3 80.5 80 83.2 96.98 98.7 81.2 81.1 81.1 92.8 81.01 80.83

Date of Water Level 
Measurement

Nov-85 80.89 80.21 79.6 82.21
Dec-87 80.61 80.33 79.61 82.57
Nov-89 80.66 80.25 79.53 81.86
Dec-89 80.51 80.25 79.56 81.95
Aug-90 80.34 79.88 79.16 81.34
Jan-91 80.31 79.6
Apr-91 80.77 80.41 79.61 82.66
Jun-91 80.73 80.29 79.58 81.76
Oct-91 80.59 80.17 79.56 81.35
Jul-92 80.48 80.04 79.13 81.52
Oct-92 80.55 79.97 79.49 81.84
Jun-93 80.67 80.08 79.5 81.69
Sep-93 80.45 79.95 79.46 81.18
Jun-94 80.65 80.03 79.51 81.97
Oct-94 80.52 79.97 79.47 81.66
May-95 80.56 80.02 79.44 81.81
Sep-95 80.37 79.92 79.23 81.54
May-96 80.9 80.32 79.63 82.78
Sep-96 80.77 80.11 79.53 81.56
May-97 80.82 80.18 79.57 82.17
Sep-97 80.52 80.06 79.38 81.18 81.45 80.16
May-98 80.71 80.09 79.33 81.74 82 80.25
Sep-98 80.28 80.13 78.99 DRY 81 79.99
May-99 80.56 80.05 79.4 81.8 81.09 80.19
Sep-99 79.95 79.51 78.66 DRY 80.57 79.86
May-00 80.52 79.96 79.35 81.91 81.09 80.15
Sep-00 80.73 80.14 79.5 82.01 81.45 80.22
May-01 80.84 80.19 79.49 81.83 82.53 80.28
Sep-01 80.44 79.9 79.26 DRY 81.36 80.12
May-02 80.84 79.86 79.28 82.11 82.51 80.31
Sep-02 80.15 79.55 78.91 DRY 81.31 79.94
May-03 80.79 80.11 79.56 82.43 81.23 80.3
Oct-03 80.62 80.04 79.52 81.87 80.96 80.22 80.8
May-04 80.82 80.11 79.63 82.37 82.52 80.28 81.68
Sep-04 80.35 79.82 79.02 81.22 81.44 80.12 80.09 80.12 81.04
May-05 80.58 80.04 79.43 81.89 81.89 80.32 80.26 80.31 81.4
Sep-05 80.42 80.02 79.38 DRY 80.93 80.22 80.16 80.14 DRY
Apr-06 80.72 80.19 79.48 82.57 82.32 80.39 80.35 80.41 81.61
Oct-06 80.35 79.97 79.41 DRY 81 80.21 80.15 80.09 80.7
Jul-07 NA 79.36 77.95 81.18 81.62 80.02 79.67 79.83 81.18
Dec-07 80.68 79.69 79.2 DRY 80.53 79.9 79.89 80.01 80.42
Jul-08 80.42 79.62 79.06 81.74 81.94 80.02 79.83 80.15 81.44
Dec-08 80.66 80.04 79.47 82.34 81.44 80.2 80.24 80.28 DRY
Jul-09 80.48 79.71 79.19 81.62 82.32 80.17 80.28 80.25 81.66
Dec-09 80.47 80.07 79.15 81.98 80.82 80.15 80.28 80.24 DRY
Mar-10 80.69 80.15 79.56 82.35 81.14 80.25 80.23 80.36 80.97
Jun-11 80.67 79.88 79.40 81.76 82.15 80.25 80.36 80.38 81.57
Oct-11 80.50 80.15 79.50 Dry 80.80 80.18 80.28 80.26 80.81
Jun-12 80.32 79.78 79.12 81.47 81.42 80.05 80.14 80.16 81.06
Oct-12 80.25 80.07 79.38 Dry 80.53 80.06 80.13 80.10 80.30
Jun-13 80.58 80.17 79.46 81.83 82.13 80.26 80.35 80.39 81.55
Nov-13 80.68 80.04 79.55 82.66 81.24 80.31 80.40 80.41 81.10
Jul-14 80.66 79.99 79.51 81.71 82.33 80.31 80.40 80.41 81.66
Oct-14 80.75 80.33 79.57 81.92 81.39 80.31 80.39 80.38 81.02
May-15 80.61 79.94 79.41 81.82 81.78 80.25 80.34 80.35 81.32
Oct-15 80.22 79.87 79.35 Dry 80.73 80.06 80.13 80.10 80.53
Jun-16 80.53 79.77 79.16 81.68 82.20 80.17 80.26 80.30 81.54
Nov-16 80.28 79.86 79.23 Dry 80.44 80.72 80.02 80.10 80.09 80.52 79.91 79.66
Jun-17 80.48 79.84 79.23 81.81 81.55 81.88 80.19 80.27 80.32 81.36 79.95 79.79
Nov-17 80.51 80.04 79.53 81.83 80.82 81.11 80.23 80.31 80.30 80.83 79.99 79.86
May-18 80.67 80.11 79.43 81.94 82.06 82.45 80.32 80.40 80.44 81.70 79.98 79.93
Nov-18 80.47 80.14 79.51 81.62 80.73 81.04 80.23 80.31 80.28 80.77 79.98 79.90
Jun-19 80.71 80.11 79.52 81.96 81.91 82.27 80.34 80.42 80.45 81.62 80.01 79.92
Nov-19 80.47 80.09 79.51 81.46 80.65 80.92 80.22 80.30 80.27 80.73 79.97 79.95
Jul-20 80.33 79.72 79.04 81.55 81.14 81.45 80.2 80.15 80.16 81.08 79.84 79.82
Nov-20 80.40 80.05 79.46 81.12 80.45 80.70 80.17 80.25 80.23 80.55 79.91 79.88
Jun-21 80.34 79.78 79.09 81.62 81.04 81.33 80.09 80.17 80.21 81.00 79.85 79.87
Nov-21 80.50 80.21 79.55 82.20 80.58 80.75 80.25 80.33 80.30 80.59 79.95 79.94
Jun-22 80.57 79.93 79.32 81.76 81.66 81.99 80.25 80.27 80.35 81.43 79.82 79.78
Nov-22 80.35 80.03 79.44 81.49 80.63 80.91 80.15 80.21 80.20 80.68 79.89 79.87
May-23 80.67 80.21 79.48 82.02 81.71 82.00 80.30 80.39 80.42 81.44 79.93 79.97
Sep-23 80.30 79.95 79.26 81.43 80.82 81.14 80.10 80.17 80.17 80.82 79.84 79.85

Note:  Elevations are not geodetic and relate to an inferred benchmark.

OW4 OW5 OW6 OW7 OW12 OW13S OW15 OW16OW11-16 OW13I OW13D OW14

X:\vol\2010\OS\401 - Environment\101-16945-00 - Kinloss WDS\Reports\Monitoring 2023\03. Tables\Table 3 & Figures 1&2



Table 7
Reasonable Use Criteria - New Background Upgradient Monitor OW11-16
Kinloss Landfill

May-23 Sep-23 May-23 Sep-23 May-23 Sep-23 May-23 Sep-23 May-23 Sep-23

Alkalinity 30 - 500 OG 322 13 411 445 526 593 545 243 265 493 450 295 311

Boron 5 IMAC 0.014 13 1.3 0.449 0.515 0.550 0.534 0.043 0.07 0.313 0.075 0.008 0.018

Chloride 250 AO 3.8 13 127 7 10.2 15.7 12.4 7.1 7.8 55 6.6 7.7 6.9

DOC 5 AO 1.8 13 3.4 4.4 8.7 5.8 9.3 2.0 3.6 4.4 22.0 4.6 8.3

Iron 0.3 AO 0.0173846 13 0.16 <0.005 0.006 <0.005 <0.005 0.066 0.458 0.427 2.49 0.052 0.177

Hardness 80-100 OG 362 13 362 * 463 508 601 538 221 243 680 439 300 327

Manganese 0.05 AO 0.002 13 0.026 0.127 0.218 0.305 0.241 0.016 0.015 0.374 0.404 0.108 0.193

Sulphate 500 AO 6 13 253 90 76 101 90 48 51 256 3 15 16

Notes:

1. Result concentrations reported in mg/L, unless otherwise indicated.

2. Shaded cell indicates parameter exceeded RUC.

3. Standard/Objective determined from Ontario Drinking Water Standards,

    Objectives and Guidelines (Revised June 2006).

4. OG = Operational Guideline

    AO = Aesthetic Objective

    IMAC = Interim Maximum Acceptable Concentration

5. Reference average based on the average concentrations for reference monitor OW11-16 since 2016.

    n - Indicates number of sample results included in the calculation of the reference average.

6. * indicates reference concentration used as RUC since reference concentration is greater than the Standard/Objective.

OW16OW15OW13S OW13In OW13DChemical Parameter
Standard / 
Objective

Type RUC
Average

Reference

Page 1 of 1 X:\vol\2010\OS\401 - Environment\101-16945-00 - Kinloss WDS\Reports\Monitoring 2023\03. Tables\Table 7_Table E-2 Kinloss GW Quality 2023
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BASWR Recycling Data 
 

 

 



TOTAL TOTAL TONS TOTAL  MT
TONS TO DATE TO DATE 28.14785

Newspaper 6.33 87.85 79.68
Steel Cans 2.02 27.99 25.39
Aluminum 1.37 18.98 17.22
Mixed Glass 6.43 89.25 80.95
HDPE Plastic 2.84 39.33 35.67
PET Plastic 4.20 58.28 52.86
Boxboard 4.95 68.70 62.31
Cardboard 9.52 113.55 102.99

TOTAL 37.67 503.93 457.07
TOTAL TO DATE 503.93

December 2023 BASWR  Tons Diverted from Landfill

Municipality of HURON-KINLOSS



March 29, 2024 101-16945-00 / 121-60018-16 

 

 
 

 

APPENDIX C 

Cross Section and Borehole Logs 
 

 

 



SILTY CLAY

END OF BOREHOLE

GRAVEL AND SAND280

295

300

P
/L

O
W

 1
1

-1
6 E

D
G

E
 O

F
 R

O
A

D

EXTENT OF REFUSE PILE

T
R

E
E

LI
N

E

O
W

 1
4

-1
4

290

P
/L

O
W

 4
-8

5
1

6.
2m

 O
F

F
S

E
T

 N
O

R
T

H

O
W

 1
6

O
W

 1
5

O
W

 1
3

S
-9

7

O
W

 1
3

I-
04

O
W

 1
3

D
-0

4

(2
0

m
 O

F
F

S
E

T
 S

O
U

T
H

)

(1
6

.7
m

 O
F

F
S

E
T

 S
O

U
T

H
)

(1
6

.5
m

 O
F

F
S

E
T

 S
O

U
T

H
)

(2
3

.6
m

 O
F

F
S

E
T

 S
O

U
T

H
)

TOPSOIL
SILT

SAND AND GRAVEL

SILTY CLAY

W/L

SAND AND GRAVEL

TOPSOIL

2.6m

W/L

TOPSOIL

SILTY CLAY

SAND AND GRAVEL

19.8m
END OF BOREHOLE

W/L

SAND

SILTY FILL-DRY

END OF BOREHOLE
12.52m

WASTE FILL

SAND

SILTY SAND

PEAT

SILT WITH CLAY

GRAVEL AND

SAND

SILT TILL

SILT TILL

GRAVEL AND

SAND

A

NORTHWEST

A'
SOUTHEAST

SILT WITH CLAY

END OF BOREHOLE

285

275

305

270
0

END OF BOREHOLE
2.6m

20 40 60 80 100 140120 160 180 200 220 240 260 280

E
D

G
E

 O
F

 R
O

A
D

GRAVEL AND
SAND

SITE PROPERTY

E
D

G
E

 O
F

 R
O

A
D

E
D

G
E

 O
F

 R
O

A
D

(2
0

.5
m

 O
F

F
S

E
T

 S
O

U
T

H
)

SILT WITH CLAY

W/L

W/L

SILTY CLAY

SILTY SAND AND GRAVEL

SANDY SILT AND GRAVEL

SAND

SILTY SAND AND GRAVEL

SILTY SAND AND GRAVEL

SILTY CLAY

SILTY SAND AND GRAVEL
SAND AND GRAVEL

SILTY CLAY TILL

SILTY CLAY TILL

SAND AND GRAVEL

W/L

SILTY CLAY

SAND

PEAT

SILT WITH CLAY

PEAT

SILTY CLAY

SAND AND GRAVEL

SILTY CLAY

W/L W/L

4

SECTION A-A
KINLOSS LANDFILL SITE

TOWNSHIP OF HURON-KINLOSS



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle



debbie.wellwood
Rectangle

debbie.wellwood
Rectangle

debbie.wellwood
Rectangle















0.6

1.6

3.2

3.6

3.9

5.3

5.6

6.1

7.2

7.7

8.3

9.1

9.5

10.2

UNDIST

UNDIST

UNDIST

UNDIST

UNDIST

UNDIST

UNDIST

1

2

3

4

5

6

7

TOC elevation
= 96.98 masl

Drilling
supervised by
Elaine
VanDenKieboom

95.6

94.6

93.0

92.6

92.3

90.9

90.6

90.1

89.0

88.5

87.9

87.0

86.7

86.0

85.2

TOPSOIL: 600mm, silty sand,
trace organics, wet

SAND AND GRAVEL: coarse,
some silt, brown, wet

SILTY CLAY: some gravel,
occasional sand pockets, light
brown, moist to wet

SILTY SAND AND GRAVEL:
medium, light brown, moist
SAND AND GRAVEL: coarse,
greyish brown, moist to wet
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DESCRIPTION

PROJECT: Landfill Monitoring

CLIENT: Township of Huron-Kinloss

PROJECT LOCATION: Huron County, Kinloss Landfill

DATUM: Geodetic

BH LOCATION:

GR

REF. NO.:  101-16945-00

ENCL NO.: 2
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DRILLING DATA

Method: Direct Push Continuous Sampler

Diameter: 150

Date:  Aug/16/2016
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76.4

SAND: very fine, trace to some silt,
light brown, dry to moist

saturated

END OF BOREHOLE:
Notes:
1. At 12.2 mbg, had to swtich to
augers due to refusal of the direct
push continuous sampler.
2. Borehole caved to 14.3 mbg upon
completion. Drillers were able to
push well pipe through saturated
sand to 19.8 mbg.
3. Installed monitoring well upon
completion.
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DESCRIPTION

PROJECT: Landfill Monitoring

CLIENT: Township of Huron-Kinloss

PROJECT LOCATION: Huron County, Kinloss Landfill

DATUM: Geodetic

BH LOCATION:

GR

REF. NO.:  101-16945-00

ENCL NO.: 2
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DRILLING DATA

Method: Direct Push Continuous Sampler

Diameter: 150

Date:  Aug/16/2016
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= 81.01 masl

Drilling
supervised by
Elaine
VanDenKieboom

79.7
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78.7

78.3
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77.4

TOPSOIL: 300mm, trace organics,
wet to saturated

SILTY CLAY: grey, some brown
weathering, wet, dense

dark grey, some gravel, mosit to
wet, some root channels

SAND AND GRAVEL: some silt,
some clay, grey, saturated

SILTY CLAY: some sand, some
gravel, brown, wet, dense

SAND AND GRAVEL: coarse,
brown, saturated

END OF BOREHOLE:
Notes:
1. Borehole caved to approximately
2.3 mbg upon completion.
2. Installed monitoring well upon
completion.
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DESCRIPTION

PROJECT: Landfill Monitoring

CLIENT: Township of Huron-Kinloss

PROJECT LOCATION: Huron County, Kinloss Landfill

DATUM: Geodetic

BH LOCATION:

GR

REF. NO.:  101-16945-00

ENCL NO.: 3

1

2

Numbers refer
to Sensitivity

w

WATER CONTENT (%)

wP

DEPTH
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LOG OF BOREHOLE OW15
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GROUNDWATER ELEVATIONS

(k
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DRILLING DATA

Method: Sonic Vibration

Diameter: 150

Date:  Aug/15/2016
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= 80.83 masl

Drilling
supervised by
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VanDenKieboom
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77.4

TOPSOIL: 360mm, trace organics,
saturated

SILT: layered with silty clay, rust
staining in silt lenses, light grey,
moist, dense
SILTY CLAY: some gravel, some
coarse sand, greenish grey, moist,
dense
dark grey and light grey mottled,
smooth

SAND AND GRAVEL: some silt,
coarse, brown, saturated

SILTY CLAY: dark grey

SAND AND GRAVEL: coarse,
saturated
END OF BOREHOLE:
Notes:
1. Borehole caved to approximately
2.4 mbg upon completion.
2. Installed monitoring well upon
completion.
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DESCRIPTION

PROJECT: Landfill Monitoring

CLIENT: Township of Huron-Kinloss

PROJECT LOCATION: Huron County, Kinloss Landfill

DATUM: Geodetic

BH LOCATION:

GR

REF. NO.:  101-16945-00

ENCL NO.: 4

1

2

Numbers refer
to Sensitivity

w

WATER CONTENT (%)

wP

DEPTH

SA

LOG OF BOREHOLE OW16

1st 2nd 4th3rd
GROUNDWATER ELEVATIONS

(k
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DRILLING DATA

Method: Sonic Vibration

Diameter: 150

Date:  Aug/15/2016
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Kinloss Landfill -#101-16945-00

20-Jun-23DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B23-03431

WSP Canada Inc.
1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Report To:

Attention: Kaurel Tamasauskas

16-May-23DATE RECEIVED:

121.60018-15-200P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G115009/115010/

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

OW4 OW5 OW6 OW17Client I.D.

B23-03431-1 B23-03431-2 B23-03431-3 B23-03431-4Sample I.D.

15-May-23 15-May-23 15-May-23 15-May-23Date Collected

Hardness (as CaCO3) 575 252 294 156mg/L 1 SM 3120 18-May-23/O
Alkalinity(CaCO3) to pH4.5 690 257 285 280mg/L 5 SM 2320B 19-May-23/O
Conductivity @25°C 1270 503 539 496µmho/cm 1 SM 2510B 19-May-23/O
pH @25°C 7.47 7.86 7.99 7.90pH Units SM 4500H 19-May-23/O
Chloride 7.9 2.2 3.3 1.7mg/L 0.5 SM4110C 23-May-23/O
Nitrite (N) < 0.05 < 0.05 < 0.05 < 0.05mg/L 0.05 SM4110C 23-May-23/O
Nitrate (N) < 0.05 < 0.05 0.05 0.15mg/L 0.05 SM4110C 23-May-23/O
Sulphate 25 20 13 2mg/L 1 SM4110C 23-May-23/O
Calcium 175 56.4 72.4 72.7mg/L 0.02 SM 3120 18-May-23/O
Magnesium 33.2 26.9 27.5 21.5mg/L 0.02 SM 3120 18-May-23/O
Potassium 15.6 0.8 0.8 0.5mg/L 0.1 SM 3120 18-May-23/O
Sodium 16.7 5.3 9.0 2.7mg/L 0.2 SM 3120 18-May-23/O
Aluminum 0.05 < 0.01 0.20 0.02mg/L 0.01 SM 3120 18-May-23/O
Barium 0.148 0.080 0.066 0.009mg/L 0.001 SM 3120 18-May-23/O
Boron 0.382 0.014 0.024 < 0.005mg/L 0.005 SM 3120 18-May-23/O
Cadmium < 0.000028 0.000025 0.000017 < 0.000015mg/L 0.000015 EPA 200.8 30-May-23/O
Chromium < 0.001 < 0.001 < 0.001 < 0.001mg/L 0.001 EPA 200.8 30-May-23/O
Copper < 0.0002 0.0004 0.0031 0.0071mg/L 0.0001 EPA 200.8 30-May-23/O
Iron 16.7 < 0.005 1.15 < 0.005mg/L 0.005 SM 3120 18-May-23/O
Lead < 0.00004 < 0.00002 0.00042 0.00002mg/L 0.00002 EPA 200.8 30-May-23/O
Manganese 0.606 0.047 0.082 < 0.001mg/L 0.001 SM 3120 18-May-23/O
Zinc < 0.005 0.016 0.037 < 0.005mg/L 0.005 SM 3120 18-May-23/O
Ammonia (N)-Total 22.8 0.16 0.30 < 0.01mg/L 0.01 SM4500-

NH3-H
05-Jun-23/K

Total Kjeldahl Nitrogen 21.5 0.3 0.7 0.6mg/L 0.1 E3516.2 07-Jun-23/K
Organic Nitrogen 
(Calculation)

< 0.1 0.1 0.4 0.6mg/L 0.1 E3516.2 13-Jun-23/K

Phenolics < 0.001 < 0.001 < 0.001 < 0.001mg/L 0.001 MOEE 3179 06-Jun-23/K

Page 1 of 8.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



Kinloss Landfill -#101-16945-00

20-Jun-23DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B23-03431

WSP Canada Inc.
1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Report To:

Attention: Kaurel Tamasauskas

16-May-23DATE RECEIVED:

121.60018-15-200P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G115009/115010/

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

OW4 OW5 OW6 OW17Client I.D.

B23-03431-1 B23-03431-2 B23-03431-3 B23-03431-4Sample I.D.

15-May-23 15-May-23 15-May-23 15-May-23Date Collected

Dissolved Organic Carbon 9.9 1.9 1.0 1.0mg/L 0.2 EPA 415.2 18-May-23/O
Anion Sum 14.5 5.69 6.12 5.70meq/L Calc. 19-May-23/O
Cation Sum 13.5 5.28 6.36 5.53meq/L Calc. 19-May-23/O
% Difference 3.60 3.67 1.92 1.52% Calc. 19-May-23/O
Ion Ratio 1.07 1.08 0.962 1.03AS/CS Calc. 19-May-23/O
Sodium Adsorption Ratio 0.304 0.146 0.229 0.0716- Calc. 19-May-23/O
TDS(ion sum calc.) 705 267 299 269mg/L 1 Calc. 19-May-23/O
Conductivity (calc.) 1126 492 554 504µmho/cm Calc. 19-May-23/O
TDS(calc.)/EC(actual) 0.557 0.532 0.555 0.543- Calc. 19-May-23/O
EC(calc.)/EC(actual) 0.889 0.978 1.03 1.02- Calc. 19-May-23/O
Langelier Index(25°C) 1.07 0.468 0.863 0.766S.I. Calc. 19-May-23/O

Page 2 of 8.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



Kinloss Landfill -#101-16945-00

20-Jun-23DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B23-03431

WSP Canada Inc.
1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Report To:

Attention: Kaurel Tamasauskas

16-May-23DATE RECEIVED:

121.60018-15-200P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G115009/115010/

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

OW11-16 OW12 OW13S OW13IClient I.D.

B23-03431-5 B23-03431-6 B23-03431-7 B23-03431-8Sample I.D.

15-May-23 15-May-23 15-May-23 15-May-23Date Collected

Hardness (as CaCO3) 355 376 463 601mg/L 1 SM 3120 18-May-23/O
Alkalinity(CaCO3) to pH4.5 357 346 445 593mg/L 5 SM 2320B 19-May-23/O
Conductivity @25°C 646 707 937 1220µmho/cm 1 SM 2510B 19-May-23/O
pH @25°C 7.92 7.98 7.77 7.70pH Units SM 4500H 19-May-23/O
Chloride 2.3 3.4 7.0 15.7mg/L 0.5 SM4110C 23-May-23/O
Nitrite (N) < 0.05 < 0.05 0.06 < 0.05mg/L 0.05 SM4110C 23-May-23/O
Nitrate (N) 2.05 0.47 0.95 0.11mg/L 0.05 SM4110C 23-May-23/O
Sulphate 5 59 90 101mg/L 1 SM4110C 23-May-23/O
Calcium 93.3 65.9 106 133mg/L 0.02 SM 3120 18-May-23/O
Magnesium 29.6 51.5 48.1 65.3mg/L 0.02 SM 3120 18-May-23/O
Potassium 0.5 9.5 19.4 22.6mg/L 0.1 SM 3120 18-May-23/O
Sodium 1.8 5.6 10.1 23.1mg/L 0.2 SM 3120 18-May-23/O
Aluminum 0.02 0.02 0.03 0.04mg/L 0.01 SM 3120 18-May-23/O
Barium 0.025 0.065 0.059 0.080mg/L 0.001 SM 3120 18-May-23/O
Boron 0.005 0.394 0.449 0.550mg/L 0.005 SM 3120 18-May-23/O
Cadmium < 0.000015 < 0.000015 < 0.000015 < 0.000028mg/L 0.000015 EPA 200.8 30-May-23/O
Chromium < 0.001 0.001 < 0.001 < 0.001mg/L 0.001 EPA 200.8 30-May-23/O
Copper 0.0008 0.0014 0.0032 0.0024mg/L 0.0001 EPA 200.8 30-May-23/O
Iron < 0.005 0.007 < 0.005 < 0.005mg/L 0.005 SM 3120 18-May-23/O
Lead < 0.00002 0.00003 0.00003 < 0.00004mg/L 0.00002 EPA 200.8 30-May-23/O
Manganese < 0.001 < 0.001 0.127 0.305mg/L 0.001 SM 3120 18-May-23/O
Zinc < 0.005 < 0.005 < 0.005 < 0.005mg/L 0.005 SM 3120 18-May-23/O
Ammonia (N)-Total < 0.01 < 0.01 2.86 5.17mg/L 0.01 SM4500-

NH3-H
05-Jun-23/K

Total Kjeldahl Nitrogen 0.1 0.2 4.3 5.0mg/L 0.1 E3516.2 07-Jun-23/K
Organic Nitrogen 
(Calculation)

0.1 0.2 < 0.1 < 0.1mg/L 0.1 E3516.2 13-Jun-23/K

Phenolics < 0.001 < 0.001 < 0.001 < 0.001mg/L 0.001 MOEE 3179 06-Jun-23/K

Page 3 of 8.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



Kinloss Landfill -#101-16945-00

20-Jun-23DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B23-03431

WSP Canada Inc.
1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Report To:

Attention: Kaurel Tamasauskas

16-May-23DATE RECEIVED:

121.60018-15-200P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G115009/115010/

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

OW11-16 OW12 OW13S OW13IClient I.D.

B23-03431-5 B23-03431-6 B23-03431-7 B23-03431-8Sample I.D.

15-May-23 15-May-23 15-May-23 15-May-23Date Collected

Dissolved Organic Carbon 1.0 2.5 4.4 5.8mg/L 0.2 EPA 415.2 18-May-23/O
Anion Sum 7.48 8.31 11.0 14.4meq/L Calc. 19-May-23/O
Cation Sum 7.18 8.01 10.2 13.6meq/L Calc. 19-May-23/O
% Difference 1.99 1.83 3.99 2.88% Calc. 19-May-23/O
Ion Ratio 1.04 1.04 1.08 1.06AS/CS Calc. 19-May-23/O
Sodium Adsorption Ratio 0.0416 0.126 0.205 0.410- Calc. 19-May-23/O
TDS(ion sum calc.) 347 403 548 718mg/L 1 Calc. 19-May-23/O
Conductivity (calc.) 638 718 924 1181µmho/cm Calc. 19-May-23/O
TDS(calc.)/EC(actual) 0.538 0.570 0.585 0.591- Calc. 19-May-23/O
EC(calc.)/EC(actual) 0.987 1.02 0.986 0.972- Calc. 19-May-23/O
Langelier Index(25°C) 0.991 0.875 0.972 1.12S.I. Calc. 19-May-23/O

Page 4 of 8.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



Kinloss Landfill -#101-16945-00

20-Jun-23DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B23-03431

WSP Canada Inc.
1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Report To:

Attention: Kaurel Tamasauskas

16-May-23DATE RECEIVED:

121.60018-15-200P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G115009/115010/

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

OW13D OW14/14 OW15 OW16Client I.D.

B23-03431-9 B23-03431-
10

B23-03431-
11

B23-03431-12Sample I.D.

15-May-23 15-May-23 15-May-23 15-May-23Date Collected

Hardness (as CaCO3) 221 607 680 300mg/L 1 SM 3120 18-May-23/O
Alkalinity(CaCO3) to pH4.5 243 573 493 295mg/L 5 SM 2320B 19-May-23/O
Conductivity @25°C 542 1270 1360 575µmho/cm 1 SM 2510B 19-May-23/O
pH @25°C 7.92 7.35 7.88 8.09pH Units SM 4500H 19-May-23/O
Chloride 7.1 51.6 55.0 7.7mg/L 0.5 SM4110C 23-May-23/O
Nitrite (N) < 0.05 < 0.05 < 0.05 < 0.05mg/L 0.05 SM4110C 23-May-23/O
Nitrate (N) 0.08 0.09 < 0.05 0.59mg/L 0.05 SM4110C 23-May-23/O
Sulphate 48 83 256 15mg/L 1 SM4110C 23-May-23/O
Calcium 51.9 197 152 79.0mg/L 0.02 SM 3120 18-May-23/O
Magnesium 22.3 28.2 73.2 25.0mg/L 0.02 SM 3120 18-May-23/O
Potassium 1.0 8.3 2.4 1.0mg/L 0.1 SM 3120 18-May-23/O
Sodium 13.1 19.9 38.4 2.9mg/L 0.2 SM 3120 18-May-23/O
Aluminum 0.01 0.06 0.04 0.02mg/L 0.01 SM 3120 18-May-23/O
Barium 0.079 0.061 0.146 0.080mg/L 0.001 SM 3120 18-May-23/O
Boron 0.043 0.163 0.313 0.008mg/L 0.005 SM 3120 18-May-23/O
Cadmium < 0.000015 < 0.000028 < 0.000028 < 0.000015mg/L 0.000015 EPA 200.8 30-May-23/O
Chromium < 0.001 < 0.001 < 0.001 < 0.001mg/L 0.001 EPA 200.8 30-May-23/O
Copper 0.0002 0.0006 0.0005 0.0003mg/L 0.0001 EPA 200.8 30-May-23/O
Iron 0.066 35.0 0.427 0.052mg/L 0.005 SM 3120 18-May-23/O
Lead < 0.00002 < 0.00004 0.00012 0.00002mg/L 0.00002 EPA 200.8 30-May-23/O
Manganese 0.016 0.225 0.374 0.108mg/L 0.001 SM 3120 18-May-23/O
Zinc < 0.005 < 0.005 < 0.005 < 0.005mg/L 0.005 SM 3120 18-May-23/O
Ammonia (N)-Total 0.15 5.75 0.20 0.01mg/L 0.01 SM4500-

NH3-H
05-Jun-23/K

Total Kjeldahl Nitrogen 0.2 6.0 3.2 8.5mg/L 0.1 E3516.2 07-Jun-23/K
Organic Nitrogen 
(Calculation)

< 0.1 0.3 0.2 0.3mg/L 0.1 E3516.2 13-Jun-23/K

Page 5 of 8.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



Kinloss Landfill -#101-16945-00

20-Jun-23DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B23-03431

WSP Canada Inc.
1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Report To:

Attention: Kaurel Tamasauskas

16-May-23DATE RECEIVED:

121.60018-15-200P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G115009/115010/

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

OW13D OW14/14 OW15 OW16Client I.D.

B23-03431-9 B23-03431-
10

B23-03431-
11

B23-03431-12Sample I.D.

15-May-23 15-May-23 15-May-23 15-May-23Date Collected

Phenolics < 0.001 < 0.001 < 0.001 < 0.001mg/L 0.001 MOEE 3179 06-Jun-23/K
Dissolved Organic Carbon 2.0 9.1 4.4 3.9mg/L 0.2 EPA 415.2 18-May-23/O
Anion Sum 6.14 14.7 16.8 6.50meq/L Calc. 19-May-23/O
Cation Sum 5.02 15.1 15.4 6.15meq/L Calc. 19-May-23/O
% Difference 9.98 1.48 4.34 2.77% Calc. 19-May-23/O
Ion Ratio 1.22 0.971 1.09 1.06AS/CS Calc. 19-May-23/O
Sodium Adsorption Ratio 0.385 0.351 0.641 0.0722- Calc. 19-May-23/O
TDS(ion sum calc.) 291 767 873 309mg/L 1 Calc. 19-May-23/O
Conductivity (calc.) 510 1188 1371 568µmho/cm Calc. 19-May-23/O
TDS(calc.)/EC(actual) 0.536 0.606 0.641 0.537- Calc. 19-May-23/O
EC(calc.)/EC(actual) 0.941 0.939 1.01 0.987- Calc. 19-May-23/O
Langelier Index(25°C) 0.577 0.919 1.26 1.02S.I. Calc. 19-May-23/O

Page 6 of 8.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



Kinloss Landfill -#101-16945-00

20-Jun-23DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B23-03431

WSP Canada Inc.
1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Report To:

Attention: Kaurel Tamasauskas

16-May-23DATE RECEIVED:

121.60018-15-200P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G115009/115010/

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

GW 
Duplicate #1

Client I.D.

B23-03431-
13

Sample I.D.

15-May-23Date Collected

Hardness (as CaCO3) 610mg/L 1 SM 3120 18-May-23/O
Alkalinity(CaCO3) to pH4.5 571mg/L 5 SM 2320B 19-May-23/O
Conductivity @25°C 1260µmho/cm 1 SM 2510B 19-May-23/O
pH @25°C 7.40pH Units SM 4500H 19-May-23/O
Chloride 52.7mg/L 0.5 SM4110C 23-May-23/O
Nitrite (N) < 0.05mg/L 0.05 SM4110C 23-May-23/O
Nitrate (N) < 0.05mg/L 0.05 SM4110C 23-May-23/O
Sulphate 85mg/L 1 SM4110C 23-May-23/O
Calcium 197mg/L 0.02 SM 3120 18-May-23/O
Magnesium 28.5mg/L 0.02 SM 3120 18-May-23/O
Potassium 8.4mg/L 0.1 SM 3120 18-May-23/O
Sodium 20.1mg/L 0.2 SM 3120 18-May-23/O
Aluminum 0.06mg/L 0.01 SM 3120 18-May-23/O
Barium 0.061mg/L 0.001 SM 3120 18-May-23/O
Boron 0.184mg/L 0.005 SM 3120 18-May-23/O
Cadmium < 0.000028mg/L 0.000015 EPA 200.8 30-May-23/O
Chromium < 0.001mg/L 0.001 EPA 200.8 30-May-23/O
Copper 0.0007mg/L 0.0001 EPA 200.8 30-May-23/O
Iron 35.3mg/L 0.005 SM 3120 18-May-23/O
Lead 0.00030mg/L 0.00002 EPA 200.8 30-May-23/O
Manganese 0.224mg/L 0.001 SM 3120 18-May-23/O
Zinc < 0.005mg/L 0.005 SM 3120 18-May-23/O
Ammonia (N)-Total 5.85mg/L 0.01 SM4500-

NH3-H
05-Jun-23/K

Total Kjeldahl Nitrogen 5.8mg/L 0.1 E3516.2 07-Jun-23/K

Page 7 of 8.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



Kinloss Landfill -#101-16945-00

20-Jun-23DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B23-03431

WSP Canada Inc.
1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Report To:

Attention: Kaurel Tamasauskas

16-May-23DATE RECEIVED:

121.60018-15-200P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G115009/115010/

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

GW 
Duplicate #1

Client I.D.

B23-03431-
13

Sample I.D.

15-May-23Date Collected

Organic Nitrogen 
(Calculation)

< 0.1mg/L 0.1 E3516.2 13-Jun-23/K

Phenolics < 0.001mg/L 0.001 MOEE 3179 06-Jun-23/K
Dissolved Organic Carbon 5.8mg/L 0.2 EPA 415.2 18-May-23/O
Anion Sum 14.7meq/L Calc. 19-May-23/O
Cation Sum 15.2meq/L Calc. 19-May-23/O
% Difference 1.74% Calc. 19-May-23/O
Ion Ratio 0.966AS/CS Calc. 19-May-23/O
Sodium Adsorption Ratio 0.355- Calc. 19-May-23/O
TDS(ion sum calc.) 770mg/L 1 Calc. 19-May-23/O
Conductivity (calc.) 1192µmho/cm Calc. 19-May-23/O
TDS(calc.)/EC(actual) 0.611- Calc. 19-May-23/O
EC(calc.)/EC(actual) 0.946- Calc. 19-May-23/O
Langelier Index(25°C) 0.969S.I. Calc. 19-May-23/O

Page 8 of 8.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



Kinloss Landfill -#101-16945-00

07-Jun-23DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B23-03432

WSP Canada Inc.
1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Report To:

Attention: Kaurel Tamasauskas

16-May-23DATE RECEIVED:

121.60018-15-200P.O. NUMBER:
WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: G115011

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

SW1 SW2 SW 
Duplicate #1

Client I.D.

B23-03432-1 B23-03432-2 B23-03432-3Sample I.D.
15-May-23 15-May-23 15-May-23Date Collected

Hardness (as CaCO3) 233 269 245mg/L 1 SM 3120 23-May-23/O
Alkalinity(CaCO3) to pH4.5 252 276 251mg/L 5 SM 2320B 19-May-23/O
pH @25°C 7.92 8.17 8.09pH Units SM 4500H 19-May-23/O
Conductivity @25°C 447 498 447µmho/cm 1 SM 2510B 19-May-23/O
TDS(ion sum calc.) 239 272 243mg/L 1 Calc. 19-May-23/O
Turbidity 5.5 0.4 4.7NTU 0.1 SM 2130 17-May-23/O
Chloride 2.4 4.8 2.4mg/L 0.5 SM4110C 19-May-23/O
Nitrate (N) 0.08 0.09 < 0.05mg/L 0.05 SM4110C 19-May-23/O
Nitrite (N) < 0.05 < 0.05 < 0.05mg/L 0.05 SM4110C 19-May-23/O
Nitrate + Nitrite (N) 0.10 0.10 < 0.05mg/L 0.05 SM4110C 19-May-23/O
Sulphate 1 4 1mg/L 1 SM4110C 19-May-23/O
Calcium 63.9 72.3 67.1mg/L 0.02 SM 3120 23-May-23/O
Magnesium 17.7 21.5 18.8mg/L 0.02 SM 3120 23-May-23/O
Sodium 1.6 2.6 1.8mg/L 0.2 SM 3120 23-May-23/O
Potassium 0.3 0.8 0.3mg/L 0.1 SM 3120 23-May-23/O
Aluminum 0.02 0.03 0.02mg/L 0.01 SM 3120 23-May-23/O
Barium 0.020 0.026 0.021mg/L 0.001 SM 3120 23-May-23/O
Boron 0.007 0.010 0.006mg/L 0.005 SM 3120 23-May-23/O
Cadmium < 0.000015 < 0.000015 < 0.000015mg/L 0.000015 EPA 200.8 26-May-23/O
Chromium < 0.001 < 0.001 < 0.001mg/L 0.001 EPA 200.8 26-May-23/O
Copper 0.0002 0.0003 0.0002mg/L 0.0001 EPA 200.8 26-May-23/O
Iron 0.116 0.039 0.125mg/L 0.005 SM 3120 23-May-23/O
Lead 0.00005 0.00002 0.00005mg/L 0.00002 EPA 200.8 26-May-23/O
Manganese 0.062 0.033 0.069mg/L 0.001 SM 3120 23-May-23/O
Zinc 0.005 0.009 0.009mg/L 0.005 SM 3120 23-May-23/O
Ammonia (N)-Total < 0.01 < 0.01 < 0.01mg/L 0.01 SM4500-

NH3-H
06-Jun-23/K

Page 1 of 2.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



Kinloss Landfill -#101-16945-00

07-Jun-23DATE REPORTED:

Caduceon Environmental Laboratories

613-526-1244

2378 Holly Lane 
Ottawa Ontario K1V 7P1

613-526-0123Tel:
Fax:

JOB/PROJECT NO.:

Final Report
REPORT No. B23-03432

WSP Canada Inc.
1450 1st Ave. West, Suite 101
Owen Sound ON N4K 6W2 Canada

Report To:

Attention: Kaurel Tamasauskas

16-May-23DATE RECEIVED:

121.60018-15-200P.O. NUMBER:
WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: G115011

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method
Date/Site 
Analyzed

SW1 SW2 SW 
Duplicate #1

Client I.D.

B23-03432-1 B23-03432-2 B23-03432-3Sample I.D.
15-May-23 15-May-23 15-May-23Date Collected

Phosphorus-Total 0.01 0.03 0.01mg/L 0.01 E3516.2 05-Jun-23/K
Phenolics < 0.001 < 0.001 < 0.001mg/L 0.001 MOEE 3179 05-Jun-23/K
Dissolved Organic Carbon 7.6 5.3 8.0mg/L 0.2 EPA 415.2 18-May-23/O
Anion Sum 5.14 5.74 5.12meq/L Calc. 19-May-23/O
Cation Sum 4.73 5.51 4.99meq/L Calc. 19-May-23/O
% Difference 4.14 2.07 1.26% Calc. 19-May-23/O
Ion Ratio 1.09 1.04 1.03AS/CS Calc. 19-May-23/O
Sodium Adsorption Ratio 0.0465 0.0699 0.0499- Calc. 19-May-23/O
Conductivity (calc.) 446 508 457µmho/cm Calc. 19-May-23/O
TDS(calc.)/EC(actual) 0.534 0.546 0.543- Calc. 19-May-23/O
EC(calc.)/EC(actual) 0.997 1.02 1.02- Calc. 19-May-23/O
Langelier Index(25°C) 0.695 1.03 0.885S.I. Calc. 19-May-23/O

Page 2 of 2.

Steve Garrett 
Director of Laboratory Services

R.L. = Reporting Limit

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      - REPORT No: 23-025661 - Rev. 0

Attention: Kaurel Tamasauskas

Report To:

WSP Canada Inc. - Owen Sound

1450 1st Ave. West

Suite 101

Owen Sound, ON    N4K 6W2 

CADUCEON Environmental Laboratories

112 Commerce Park Dr Unit L

Barrie, ON    L4N 8W8

P.O. NUMBER:

CUSTOMER PROJECT:

CA0004834.9449-100

Kinloss WDS/101-16945-00

Ground Water

2023-Oct-05

SAMPLE MATRIX: 

DATE REPORTED: 

2023-Sep-22DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

PCURIEL A-IC-01 SM 4110B 12 2023-Sep-25Anions (Liquid) OTTAWA

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 12 2023-Sep-26Cond/pH/Alk Auto (Liquid) OTTAWA

VKASYAN C-OC-01 EPA 415.2 12 2023-Sep-26DOC/DIC (Liquid) OTTAWA

AOZKAYMAK D-ICPMS-01 EPA 200.8 12 2023-Sep-27ICP/MS (Liquid) OTTAWA

NHOGAN D-ICP-01 SM 3120B 12 2023-Sep-27ICP/OES (Liquid) OTTAWA

KDIBBITS NH3-001 SM 4500NH3 12 2023-Sep-26Ammonia & o-Phosphate (Liquid) KINGSTON

KDIBBITS TPTKN-001 MECP E3516.2 12 2023-Oct-02Organic Nitrogen (Liquid) KINGSTON

JMACINNES PHEN-01 MECP E3179 12 2023-Sep-26Phenols (Liquid) KINGSTON

KDIBBITS TPTKN-001 MECP E3516.2 12 2023-Oct-04TP & TKN (Liquid) KINGSTON

R.L. = Reporting Limit

NC = Not Calculated

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

Page 1 of 7

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 23-025661 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  OW4 OW5 OW6 OW7 OW11-16

23-025661-1 23-025661-2 23-025661-3 23-025661-4 23-025661-5

2023-09-21 2023-09-21 2023-09-21 2023-09-21 2023-09-21

- - - - -

 Alkalinity(CaCO3) to pH4.5 mg/L 5 732 262 295 355 338

 pH @25°C pH units - 7.32 7.55 7.55 7.54 7.81

 Conductivity @25°C uS/cm 1 1410 516 569 648 627

 Chloride mg/L 0.5 12.7 2.7 3.4 2.3 2.5

 Nitrate (N) mg/L 0.05 0.25 0.11 <0.05 0.13 1.66

 Nitrite (N) mg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

 Sulphate mg/L 1 14 18 11 2 4

 Total Kjeldahl Nitrogen mg/L 0.1 146 0.3 1.2 0.4 0.2

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 25.1 0.15 0.44 <0.05 <0.05

 Organic Nitrogen mg/L 0.1 <0.1 0.2 0.8 0.4 0.2

 Dissolved Organic Carbon mg/L 0.2 15.2 3.2 2.8 3.4 4.0

 Phenolics mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001

 Hardness (as CaCO3) mg/L 0.02 597 250 266 333 325

 Aluminum mg/L 0.01 0.10 0.02 0.04 0.07 0.05

 Barium mg/L 0.001 0.192 0.092 0.075 0.013 0.025

 Boron mg/L 0.005 0.468 0.017 0.029 0.008 0.024

 Calcium mg/L 0.02 184 57.6 67.9 91.1 87.1

 Iron mg/L 0.005 16.2 0.053 1.01 0.255 0.006

 Magnesium mg/L 0.02 33.3 25.9 23.5 25.5 26.0

 Manganese mg/L 0.001 0.616 0.140 0.062 0.155 <0.001

 Potassium mg/L 0.1 19.9 0.8 0.9 0.5 0.5

Page 2 of 7

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 23-025661 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  OW4 OW5 OW6 OW7 OW11-16

23-025661-1 23-025661-2 23-025661-3 23-025661-4 23-025661-5

2023-09-21 2023-09-21 2023-09-21 2023-09-21 2023-09-21

- - - - -

 Sodium mg/L 0.2 30.2 3.7 8.3 11.8 2.8

 Zinc mg/L 0.005 0.007 0.005 0.010 0.021 <0.005

 Cadmium mg/L
0.00001

5
<0.000015 <0.000015 0.000016 <0.000015 <0.000015

 Chromium mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001

 Copper mg/L 0.0001 0.0006 0.0009 0.0002 0.0010 0.0006

 Lead mg/L 0.00002 <0.00004 <0.00002 <0.00002 0.00011 <0.00002

 pH (Client Data) pH units - 6.84 7.93 7.74 7.5 7.63

 Temperature (Client Data) °C - 14.6 14.4 13.7 14.7 10.4

Page 3 of 7

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 23-025661 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  OW12 OW13S OW13I OW13D OW14/14

23-025661-6 23-025661-7 23-025661-8 23-025661-9 23-025661-10

2023-09-21 2023-09-21 2023-09-21 2023-09-21 2023-09-21

- - - - -

 Alkalinity(CaCO3) to pH4.5 mg/L 5 339 526 545 265 619

 pH @25°C pH units - 7.81 7.58 7.51 7.65 7.23

 Conductivity @25°C uS/cm 1 722 1110 1160 606 1400

 Chloride mg/L 0.5 3.8 10.2 12.4 7.8 42.8

 Nitrate (N) mg/L 0.05 0.42 0.28 0.14 0.15 0.08

 Nitrite (N) mg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

 Sulphate mg/L 1 61 76 90 51 97

 Total Kjeldahl Nitrogen mg/L 0.1 0.2 8.1 4.2 1.7 3.4

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 0.09 6.54 4.63 0.22 2.29

 Organic Nitrogen mg/L 0.1 0.1 <0.1 <0.1 1.4 1.1

 Dissolved Organic Carbon mg/L 0.2 4.6 8.7 9.3 3.6 18.0

 Phenolics mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001

 Hardness (as CaCO3) mg/L 0.02 378 508 538 243 705

 Aluminum mg/L 0.01 0.04 0.08 0.07 0.04 0.12

 Barium mg/L 0.001 0.075 0.088 0.078 0.092 0.055

 Boron mg/L 0.005 0.438 0.515 0.534 0.070 0.176

 Calcium mg/L 0.02 67.8 119 121 58.0 223

 Iron mg/L 0.005 <0.005 0.006 <0.005 0.458 22.0

 Magnesium mg/L 0.02 50.8 51.2 57.3 23.8 35.9

 Manganese mg/L 0.001 <0.001 0.218 0.241 0.015 0.096

 Potassium mg/L 0.1 10.5 25.1 23.7 1.0 6.6

Page 4 of 7

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 23-025661 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  OW12 OW13S OW13I OW13D OW14/14

23-025661-6 23-025661-7 23-025661-8 23-025661-9 23-025661-10

2023-09-21 2023-09-21 2023-09-21 2023-09-21 2023-09-21

- - - - -

 Sodium mg/L 0.2 5.9 16.1 19.7 14.7 32.0

 Zinc mg/L 0.005 <0.005 0.005 0.006 <0.005 0.008

 Cadmium mg/L
0.00001

5
0.000018 <0.000015 <0.000015 <0.000015 <0.000015

 Chromium mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

 Copper mg/L 0.0001 0.0010 0.0025 0.0023 0.0004 0.0009

 Lead mg/L 0.00002 0.00002 <0.00004 <0.00004 0.00002 <0.00004

 pH (Client Data) pH units - 7.82 7.22 7.27 7.83 6.9

 Temperature (Client Data) °C - 10.7 12.3 11.2 10.1 12.2

Page 5 of 7

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 23-025661 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  OW15 OW16

23-025661-11 23-025661-12

2023-09-21 2023-09-21

- -

 Alkalinity(CaCO3) to pH4.5 mg/L 5 450 311

 pH @25°C pH units - 7.68 7.56

 Conductivity @25°C uS/cm 1 816 607

 Chloride mg/L 0.5 6.6 6.9

 Nitrate (N) mg/L 0.05 0.06 0.28

 Nitrite (N) mg/L 0.05 <0.05 <0.05

 Sulphate mg/L 1 3 16

 Total Kjeldahl Nitrogen mg/L 0.1 3.6 <0.1

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 0.16 0.12

 Organic Nitrogen mg/L 0.1 0.2 <0.1

 Dissolved Organic Carbon mg/L 0.2 22.0 8.3

 Phenolics mg/L 0.001 <0.001 <0.001

 Hardness (as CaCO3) mg/L 0.02 439 327

 Aluminum mg/L 0.01 0.07 0.06

 Barium mg/L 0.001 0.077 0.092

 Boron mg/L 0.005 0.075 0.018

 Calcium mg/L 0.02 114 87.1

 Iron mg/L 0.005 2.49 0.177

 Magnesium mg/L 0.02 37.4 26.5

 Manganese mg/L 0.001 0.404 0.193

 Potassium mg/L 0.1 3.1 0.8

Page 6 of 7

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 23-025661 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  OW15 OW16

23-025661-11 23-025661-12

2023-09-21 2023-09-21

- -

 Sodium mg/L 0.2 7.9 3.6

 Zinc mg/L 0.005 0.005 <0.005

 Cadmium mg/L
0.00001

5
<0.000015 <0.000015

 Chromium mg/L 0.001 <0.001 <0.001

 Copper mg/L 0.0001 0.0008 0.0007

 Lead mg/L 0.00002 0.00027 0.00005

 pH (Client Data) pH units - 7.39 7.58

 Temperature (Client Data) °C - 14.7 14.3

Page 7 of 7

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      - REPORT No: 23-025654 - Rev. 0

Attention: Kaurel Tamasauskas

Report To:

WSP Canada Inc. - Owen Sound

1450 1st Ave. West

Suite 101

Owen Sound, ON    N4K 6W2 

CADUCEON Environmental Laboratories

112 Commerce Park Dr Unit L

Barrie, ON    L4N 8W8

P.O. NUMBER:

CUSTOMER PROJECT:

CA0004834.9449-100

Kinloss WDS/101-16945-00

Ground Water

2023-Oct-05

SAMPLE MATRIX: 

DATE REPORTED: 

2023-Sep-22DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

PCURIEL A-IC-01 SM 4110B 1 2023-Sep-25Anions (Liquid) OTTAWA

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 1 2023-Sep-25Cond/pH/Alk Auto (Liquid) OTTAWA

VKASYAN C-OC-01 EPA 415.2 1 2023-Sep-26DOC/DIC (Liquid) OTTAWA

AOZKAYMAK D-ICPMS-01 EPA 200.8 1 2023-Sep-27ICP/MS (Liquid) OTTAWA

NHOGAN D-ICP-01 SM 3120B 1 2023-Sep-27ICP/OES (Liquid) OTTAWA

KDIBBITS NH3-001 SM 4500NH3 1 2023-Sep-26Ammonia & o-Phosphate (Liquid) KINGSTON

KDIBBITS TPTKN-001 MECP E3516.2 1 2023-Oct-02Organic Nitrogen (Liquid) KINGSTON

JMACINNES PHEN-01 MECP E3179 1 2023-Sep-26Phenols (Liquid) KINGSTON

KDIBBITS TPTKN-001 MECP E3516.2 1 2023-Sep-29TP & TKN (Liquid) KINGSTON

R.L. = Reporting Limit

NC = Not Calculated

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

Page 1 of 3

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 23-025654 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  GW DUP 1

23-025654-1

2023-09-21

-

 Alkalinity(CaCO3) to pH4.5 mg/L 5 334

 pH @25°C pH units - 7.67

 Conductivity @25°C uS/cm 1 606

 Chloride mg/L 0.5 2.3

 Nitrate (N) mg/L 0.05 1.31

 Nitrite (N) mg/L 0.05 <0.05

 Sulphate mg/L 1 4

 Total Kjeldahl Nitrogen mg/L 0.1 0.3

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 <0.05

 Organic Nitrogen mg/L 0.1 0.2

 Dissolved Organic Carbon mg/L 0.2 3.4

 Phenolics mg/L 0.001 <0.001

 Hardness (as CaCO3) mg/L 0.02 324

 Aluminum mg/L 0.01 0.06

 Barium mg/L 0.001 0.025

 Boron mg/L 0.005 0.023

 Calcium mg/L 0.02 87.3

 Iron mg/L 0.005 <0.005

 Magnesium mg/L 0.02 25.8

 Manganese mg/L 0.001 0.001

 Potassium mg/L 0.1 0.5

Page 2 of 3

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 23-025654 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  GW DUP 1

23-025654-1

2023-09-21

-

 Sodium mg/L 0.2 2.7

 Zinc mg/L 0.005 <0.005

 Cadmium mg/L
0.00001

5
<0.000015

 Chromium mg/L 0.001 <0.001

 Copper mg/L 0.0001 0.0003

 Lead mg/L 0.00002 <0.00002

 pH (Client Data) pH units - 6.84

 Temperature (Client Data) °C - 14.6

Page 3 of 3

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      - REPORT No: 23-025659 - Rev. 0

Attention: Kaurel Tamasauskas

Report To:

WSP Canada Inc. - Owen Sound

1450 1st Ave. West

Suite 101

Owen Sound, ON    N4K 6W2 

CADUCEON Environmental Laboratories

112 Commerce Park Dr Unit L

Barrie, ON    L4N 8W8

P.O. NUMBER:

CUSTOMER PROJECT:

CA0004834.9449-100

Kinloss WDS/101-16945-00

Surface Water

2023-Oct-05

SAMPLE MATRIX: 

DATE REPORTED: 

2023-Sep-22DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

VKASYAN A-IC-01 SM 4110B 3 2023-Sep-26Anions (Liquid) OTTAWA

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 3 2023-Sep-25Cond/pH/Alk Auto (Liquid) OTTAWA

VKASYAN C-OC-01 EPA 415.2 3 2023-Sep-26DOC/DIC (Liquid) OTTAWA

AOZKAYMAK D-ICPMS-01 EPA 6020 3 2023-Sep-26ICP/MS Total (Liquid) OTTAWA

NHOGAN D-ICP-01 SM 3120B 3 2023-Sep-26ICP/OES Total (Liquid) OTTAWA

KDIBBITS NH3-001 SM 4500NH3 3 2023-Sep-26Ammonia & o-Phosphate (Liquid) KINGSTON

JMACINNES PHEN-01 MECP E3179 3 2023-Sep-26Phenols (Liquid) KINGSTON

KDIBBITS TPTKN-001 MECP E3516.2 3 2023-Sep-29TP & TKN (Liquid) KINGSTON

MDON A-TURB-01 SM 2130B 3 2023-Sep-26Turbidity (Liquid) OTTAWA

R.L. = Reporting Limit

NC = Not Calculated

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

Page 1 of 3

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 23-025659 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  SW1 SW2 SW DUP 1

23-025659-1 23-025659-2 23-025659-3

2023-09-21 2023-09-21 2023-09-21

- - -

 Alkalinity(CaCO3) to pH4.5 mg/L 5 273 301 303

 pH @25°C pH units - 7.46 8.10 8.11

 Conductivity @25°C uS/cm 1 495 554 553

 TDS (Calc. from Cond.) mg/L 3 256 287 287

 Turbidity NTU 0.1 1.1 0.9 0.8

 Chloride mg/L 0.5 4.5 6.2 5.9

 Nitrate (N) mg/L 0.05 <0.05 0.15 0.12

 Nitrite (N) mg/L 0.05 <0.05 <0.05 <0.05

 Nitrate (N) + Nitrite (N) mg/L 0.1 <0.10 0.15 0.12

 Sulphate mg/L 1 <1 5 5

 Phosphorus (Total) mg/L 0.01 0.01 0.02 0.01

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 <0.05 <0.05 <0.05

 Dissolved Organic Carbon mg/L 0.2 12.7 7.4 7.8

 Phenolics mg/L 0.001 <0.001 <0.001 <0.001

 Hardness (as CaCO3) mg/L - 279 294 302

 Aluminum (Total) mg/L 0.01 0.07 0.07 0.07

 Barium (Total) mg/L 0.001 0.031 0.034 0.035

 Boron (Total) mg/L 0.005 <0.005 0.009 0.010

 Calcium (Total) mg/L 0.02 77.3 78.8 80.6

 Iron (Total) mg/L 0.005 0.507 0.048 0.047

 Magnesium (Total) mg/L 0.02 20.8 23.7 24.5

Page 2 of 3

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 23-025659 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  SW1 SW2 SW DUP 1

23-025659-1 23-025659-2 23-025659-3

2023-09-21 2023-09-21 2023-09-21

- - -

 Manganese (Total) mg/L 0.001 0.293 0.060 0.059

 Potassium (Total) mg/L 0.1 0.2 1.0 1.0

 Sodium (Total) mg/L 0.2 2.3 2.9 3.0

 Zinc (Total) mg/L 0.005 0.048 0.029 0.023

 Cadmium (Total) mg/L
0.00001

5
<0.000015 <0.000015 0.000050

 Chromium (Total) mg/L 0.001 <0.001 <0.001 <0.001

 Copper (Total) mg/L 0.0001 0.0005 0.0006 0.0005

 Lead (Total) mg/L 0.00002 0.00002 0.00004 0.00008

 pH (Client Data) pH units - 7.37 7.93

 Temperature (Client Data) °C - 17.8 13.7

Page 3 of 3

Michelle Dubien

Data Specialist

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

consent from Caduceon Environmental Laboratories.
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Summary of Groundwater Results 
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E-1   Summary of Groundwater Results (2007 – R.J. Burnside) 
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E-2   Summary of groundwater Results (2007 – Present) 

  



TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW4 OW4 OW4 OW4 OW4 OW4 OW4 OW4 OW4 OW4 OW4 OW4

Chemical ODWQS

Parameter Jan-08 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13

Alkalinity(as CaCO3) 30 - 500 [OG] 925 922 828 853 709 697 590 792 840 836 756 734

Chloride 250 [AO] 120 71 47 54 25 19 30.4 31.5 27.7 20.9 16.1 28.8

Nitrate(as N) 10 (MAC) d nd nd nd nd nd 0.4 <0.1 <0.1 <0.1 0.3 11 <0.1

Nitrite(as N) 1 (MAC) d nd nd nd nd 0.03 0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Ammonia(as N) 31.8 27 28 40 28 19 28.6 36.1 25.1 20.8 15.6 22.3

Total Kjeldahl Nitrogen(as N) 27 27 29 33 27 20 34.5 31.1 25.5 26.0 18.2 28.6

Organic Nitrogen 0.15 0 0 1 0 0 1 5.9 <0.01 0.40 5.2 2.6 6.3

Phenols nd 0.003 nd 0.01 nd <0.001 0.005 0.004 <0.001 <0.001 <0.001 0.002

Dissolved Organic Carbon(DOC) 5 [AO] 15.5 14.8 11 14.7 9.1 6.5 12.6 10.8 11.2 8.6 17.8 23.2

Conductivity (us/cm) 2060 1930 1690 1760 1470 1410 1670 1640 1530 1440 1430 1290

pH 7.7 7.7 7.5 7.4 7.7 7.5 7.19 7.25 7.33 7.26 7.44 7.48

Sulphate (as SO4) 250 (AO) 72 57 85 51 84 79 33 54 32 65 66 56

Hardness(as CaCO3) 80-100 [OG] 710 720 690 650 600 650 699 728 610 688 668 587

Aluminum 0.1 [OG] 0.006 0.005 nd 0.007 nd <0.005 0.06 0.06 0.05 0.06 0.06 0.07

Barium 1 [MAC] 0.29 0.25 0.22 0.25 0.16 0.18 0.243 0.238 0.211 0.204 0.192 0.192

Boron 5 [IMAC] 0.36 0.35 0.35 0.44 0.34 0.27 0.488 - 0.424 0.381 0.385 0.371

Cadmium 0.005 (MAC) 0.0005 nd nd nd 0.0006 <0.0001 <0.00002 <0.00002 <0.00002 0.00010 <0.00002 <0.00002

Calcium - 188 190 190 180 170 190 191 203 165 201 199 172

Chromium 0.05 (MAC) nd nd nd nd nd <0.005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Copper 1 [AO] 0.001 nd nd nd 0.001 0.001 <0.002 <0.002 <0.002 <0.002 <0.002 0.0024

Iron 0.3 [AO] 13 8.8 6.2 17 1.6 16 19.0 17.2 15.6 14.5 13.9 13.1

Lead 0.01 (MAC)c nd nd nd nd nd <0.0005 <0.00002 <0.00002 0.00006 0.00003 <0.00002 0.00006

Magnesium - 57.1 58 52 51 43 44 52.9 53.5 48.2 45.0 41.7 38.3

Manganese 0.05 [AO] 0.56 0.76 0.93 0.76 0.63 0.840 0.906 0.753 0.868 0.758 0.839 0.683

Potassium - 30 32 29 29 27 20 29.6 33.0 25.6 24.7 21.4 21.3

Sodium 200 [AO] 160 110 82 87 44 40 61.8 62.3 49.0 46.9 29.2 44.8

Zinc 5 [AO] 0.006 0.01 0.014 nd 0.016 0.026 <0.005 <0.005 0.012 0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
10.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW4 OW4 OW4 OW4 OW4 OW4 OW4 OW4 OW4 OW4 OW4 OW4

Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19

731 718 683 664 973 726 738 658 663 655 663 605

19.3 17.1 14.3 12.7 17.1 14.2 11.6 8.4 12.4 16.2 10.0 11.9

<0.1 <0.1 <0.25 <0.5 <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 0.10

<0.1 <0.1 <0.25 <0.5 <0.1 <0.1 0.64 <0.1 <0.05 <0.05 <0.05 <0.05

23.8 21.0 21.0 21.2 21.6 18.8 21.8 18.2 25.4 26.0 3.97 23.4

27.5 23.2 22.2 22.4 21.9 19.6 22.9 20.1 25.6 28.3 26.4 31.0

3.7 2.2 1.2 1.20 0.3 0.8 1.10 1.90 0.20 2.30 22.43 7.60

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.012 <0.002 <0.002

15 13.7 8.5 5.9 9.3 8.1 <0.2 12.5 8.9 14.0 27.7 10.9

1490 1290 1360 1270 1420 1380 1390 1240 1300 1360 1320 1270

7.44 7.32 7.87 7.80 7.36 7.35 7.31 7.41 7.4 7.14 7.48 7.27

41 45 29.0 57.4 27 60 29 27 27 29 19 35

664 587 559 607 630 674 635 592 576 588 637 561

0.07 0.04 0.019 0.006 0.05 0.06 0.05 0.10 0.09 0.09 0.09 0.08

0.209 0.180 0.169 0.177 0.199 0.201 0.200 0.182 0.193 0.212 0.191 0.166

0.460 0.389 0.395 0.322 0.386 0.401 0.413 0.393 0.434 0.406 0.475 0.362

<0.00002 <0.00002 <0.001 <0.001 <0.00002 0.00003 <0.000014 <0.000014 <0.000015 <0.000015 <0.000015 <0.000028

195 175 166 179 188 205 189 177 167 180 191 171

<0.002 <0.002 <0.003 0.004 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001

<0.002 0.0003 <0.003 <0.003 <0.002 0.0005 <0.002 <0.002 <0.002 <0.002 <0.002 0.0028

18.9 16.1 17.2 13.0 18.7 20.7 17.1 14.3 19.4 19.0 23.5 18.1

<0.00002 <0.00002 <0.002 <0.002 <0.00002 0.00006 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00006

43.1 36.5 35.2 38.8 39.2 39.5 39.6 36.4 38.6 33.5 38.8 32.6

0.941 0.848 0.885 0.787 0.818 0.807 0.657 0.658 0.736 0.676 0.778 0.625

24.3 21.8 19.1 22.4 21.7 22.8 23.1 21.9 23.2 22.7 21.0 20.8

45.7 37.6 27.0 25.9 31.4 36.9 35.0 24.1 30.3 41.8 26.3 24.3

<0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
10.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW4 OW4 OW4 OW4 OW4 OW4 OW4 OW4

Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23

661 608 641 663 633 712 690 732

10.9 9.6 7.9 7.6 7.8 11.9 7.9 12.7

0.1 <0.05 <0.05 0.29 <0.05 0.10 <0.05 0.25

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

24.8 25.8 20.6 14.0 14.9 26.2 22.8 25.1

27.4 37.2 20.6 15.0 19.4 28.2 21.5 146

2.60 11.40 <0.1 1.0 4.5 2.0 <0.1 120.9

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

13.1 8.9 12.0 8.1 11.7 8.8 9.9 15.2

1270 1260 1270 1230 1270 1330 1270 1410

7.27 7.19 7.24 7.44 7.25 7.69 7.47 7.32

21 29 33 29 15 17 25 14

579 595 667 609 625 581 575 597

0.08 0.08 0.11 0.10 0.06 0.05 0.05 0.1

0.188 0.191 0.185 0.152 0.166 0.188 0.148 0.192

0.445 0.399 0.402 0.390 0.440 0.465 0.382 0.468

<0.000028 <0.000028 <0.000015 0.000024 <0.000028 <0.000028 <0.000028 <0.000015

174 178 206 189 194 178 175 184

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

<0.002 <0.002 0.004 <0.002 0.0027 0.0016 <0.0002 0.0006

21.8 18.2 10.3 9.60 17.0 15.8 16.7 16.2

0.00006 <0.00004 <0.00002 0.00010 0.00012 0.00006 <0.00004 <0.00004

34.9 36.3 37.1 33.3 34.2 33.3 33.2 33.3

0.697 0.665 0.638 0.595 0.822 0.659 0.606 0.616

20.6 21.5 20.1 18.0 15.4 19.6 15.6 19.9

20.4 25.7 21.5 17.2 17.8 3.3 16.7 30.2

<0.005 <0.005 <0.005 <0.005 0.008 <0.005 <0.005 0.007

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
10.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW5 OW5 OW5 OW5 OW5 OW5 OW5 OW5 OW5 OW5 OW5 OW5

Chemical ODWQS

Parameter Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13

Alkalinity(as CaCO3) 30 - 500 [OG] 250 288 237 243 248 242 281 263 263 247 295 244

Chloride 250 [AO] 6 4 4 4 3 3 4 2.8 2.8 2.7 2.6 2.7

Nitrate(as N) 10 (MAC) d nd nd nd nd nd nd <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Nitrite(as N) 1 (MAC) d nd nd nd nd nd nd <0.01 <0.1 <0.1 <0.1 <0.1 <0.1

Ammonia(as N) 0.14 nd 0.16 0.13 0.07 nd <0.05 0.03 0.11 0.11 0.07 0.09

Total Kjeldahl Nitrogen(as N) 0.5 0.2 0.9 0.7 0.9 0.5 0.6 0.90 0.25 0.50 0.38 0.80

Organic Nitrogen 0.15 0.36 0 0.74 0.57 0.83 0.5 <0.55 0.87 0.14 0.39 0.31 0.71

Phenols nd nd nd nd nd nd <0.001 0.003 <0.001 <0.001 <0.001 <0.001

Dissolved Organic Carbon(DOC) 5 [AO] 1.9 0.8 1 0.7 0.8 1.1 0.8 0.8 1.2 1.3 2.3 12.6

Conductivity (us/cm) 498 556 493 504 513 509 560 520 537 497 518 501

pH 8.2 8.2 8.1 8 7.9 8.1 8.2 7.76 7.86 8.01 7.87 7.94

Sulphate (as SO4) 250 (AO) 25 11 28 28 29 28 29 26 19 25 8 23

Hardness(as CaCO3) 80-100 [OG] 270 290 240 250 270 260 250 254 302 258 284 257

Aluminum 0.1 [OG] nd nd nd nd nd nd <0.005 0.02 0.03 0.02 0.03 0.03

Barium 1 [MAC] 0.077 0.081 0.071 0.072 0.086 0.078 0.066 0.076 0.092 0.084 0.088 0.084

Boron 5 [IMAC] nd 0.019 0.014 0.011 0.022 0.018 0.012 0.016 - 0.019 0.010 0.016

Cadmium 0.005 (MAC) nd 0.0011 nd 0.0003 nd 0.0002 0.0001 <0.00002 <0.00002 <0.00002 0.00004 <0.00002

Calcium - 64 68 54 58 61 60 56 55.0 70.7 58.8 66.3 59.3

Chromium 0.05 (MAC) nd nd nd nd nd nd <0.005 <0.002 <0.002 <0.002 <0.002 <0.002

Copper 1 [AO] nd 0.002 nd 0.001 nd 0.001 0.004 <0.002 <0.002 <0.002 <0.002 <0.002

Iron 0.3 [AO] 0.13 nd 0.13 nd nd nd <0.1 0.013 0.037 0.047 0.160 0.317

Lead 0.01 (MAC)c nd nd nd nd nd nd <0.0005 0.00009 0.00004 <0.00002 0.00003 <0.00002

Magnesium - 28 29 27 26 28 27 27 28.3 30.6 27.0 28.8 26.4

Manganese 0.05 [AO] 0.28 0.006 0.22 0.38 0.56 0.003 0.200 0.215 0.276 0.222 0.196 0.347

Potassium - 0.87 0.92 2.3 0.93 0.84 0.83 1.1 0.8 1.0 0.8 0.8 0.7

Sodium 200 [AO] 3.4 3.4 6.4 3.3 5.2 3.3 31 15.6 3.7 3.5 3.2 3.3

Zinc 5 [AO] 0.006 nd 0.01 0.068 nd 0.019 0.110 0.261 0.140 0.031 0.016 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
10.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW5 OW5 OW5 OW5 OW5 OW5 OW5 OW5 OW5 OW5 OW5 OW5

Nov-13 Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19

250 236 243 240 265 257 273 239 253 240 235 226

2.4 2.3 2.8 2.60 3.19 2.3 2.0 3.7 2.7 2.3 1.9 2.0

0.1 <0.1 0.1 <0.05 <0.10 <0.1 0.1 <0.05 <0.1 0.06 <0.05 0.09

<0.1 <0.1 <0.1 <0.05 <0.10 <0.1 <0.1 <0.05 0.2 <0.05 <0.05 <0.05

0.07 0.08 0.06 <0.02 0.07 0.07 0.07 0.10 0.08 0.17 0.17 0.23

0.22 0.20 0.14 <0.10 0.23 0.12 0.23 0.11 0.3 0.2 0.2 0.2

0.15 0.12 0.08 <0.10 0.16 0.05 0.16 0.01 0.22 0.03 0.03 <0.05

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

3 2.7 2.3 1.1 0.8 2.5 1.0 1.2 2.4 1.4 2.1 2.3

426 501 470 497 502 491 519 498 490 476 512 489

8.01 7.96 7.90 8.44 7.84 7.95 7.91 7.95 7.98 8.05 7.88 7.90

23 24 24 24.2 21.9 23 12 19 14 24 17 22

240 277 260 243 257 262 303 277 269 249 267 272

0.04 0.11 0.02 0.005 0.004 0.03 0.03 0.02 0.04 0.05 0.05 0.04

0.079 0.087 0.082 0.074 0.087 0.087 0.100 0.099 0.098 0.085 0.097 0.080

0.014 0.016 0.020 0.014 0.018 0.015 0.012 0.008 0.021 0.015 0.015 0.013

<0.00002 <0.00002 <0.00002 <0.001 <0.001 0.00003 0.00003 0.000028 <0.000014 0.000037 0.000134 <0.000015

55.4 65.7 60.6 56.4 61.2 60.7 71.9 64.0 62.3 55.7 63.6 62.9

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

<0.0001 <0.002 0.0002 <0.003 <0.003 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.002

0.068 0.214 0.128 0.267 0.140 0.177 0.163 0.139 0.131 0.094 0.074 0.236

<0.00002 <0.00002 <0.00002 <0.002 <0.002 <0.00002 <0.00002 <0.00002 <0.00002 0.00003 <0.00002 0.00010

24.6 27.4 26.4 24.7 25.3 26.8 30.0 28.5 27.6 26.8 26.3 28.0

0.211 0.328 0.200 0.255 0.245 0.267 0.233 0.379 0.267 0.213 0.076 0.236

0.7 0.8 0.9 0.71 0.90 0.7 0.9 0.7 0.8 0.6 0.7 0.7

2.9 3.5 3.2 2.96 3.20 3.5 4.0 3.8 3.4 3.6 3.5 3.6

0.015 0.006 0.012 0.005 0.008 <0.005 0.010 0.007 <0.005 <0.005 0.007 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
10.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW5 OW5 OW5 OW5 OW5 OW5 OW5 OW5 OW5

Nov-19 Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23

238 238 225 231 293 236 298 257 262

2.0 2.4 2.5 2.3 1.6 1.8 1.7 2.2 2.7

0.11 0.06 <0.05 <0.05 0.10 <0.05 0.11 <0.05 0.11

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

0.15 0.1 0.1 0.14 0.16 0.18 0.06 0.16 0.15

0.1 0.2 0.2 0.1 0.2 0.3 0.4 0.3 0.3

<0.05 0.10 0.10 <0.1 0.04 0.12 0.34 0.14 0.15

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

2.7 1.9 1.1 2.2 2.2 2.3 2.9 1.9 3.2

512 483 486 482 545 494 558 503 516

7.95 7.96 8.08 8.05 8.26 7.82 7.86 7.86 7.55

14 22 18 21 16 20 15 20 18

263 252 275 277 261 257 200 252 250

0.05 0.02 0.03 0.04 0.03 0.01 0.03 <0.01 0.02

0.091 0.094 0.098 0.093 0.086 0.091 0.088 0.080 0.092

0.019 0.015 <0.005 0.015 0.025 0.009 0.02 0.014 0.017

0.000042 <0.000015 0.000022 0.000016 0.000021 <0.000015 0.000038 0.000025 <0.000015

61.6 57.1 62.3 63.9 58.4 59.0 59.9 56.4 57.6

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

0.0023 <0.002 <0.002 0.005 <0.002 0.0003 0.0010 0.0004 0.0009

0.025 0.11 0.024 0.047 <0.005 0.115 <0.005 <0.005 0.053

0.00004 0.00003 0.00003 0.00006 0.00007 <0.00002 0.00012 <0.00002 <0.00002

26.6 26.7 29.1 28.5 27.9 26.7 26.2 26.9 25.9

0.080 0.173 0.024 0.053 0.042 0.255 0.020 0.047 0.140

0.8 0.8 1 0.7 1.1 0.8 0.9 0.8 0.8

3.4 3.5 3.5 3.6 26.2 4.3 21.9 5.3 3.7

0.009 <0.005 0.01 <0.005 0.021 <0.005 0.071 0.016 0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
10.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW6 OW6 OW6 OW6 OW6 OW6 OW6 OW6 OW6 OW6 OW6 OW6

Chemical ODWQS

Parameter Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13

Alkalinity(as CaCO3) 30 - 500 [OG] 254 246 251 255 245 257 259 278 265 270 271 274

Chloride 250 [AO] 8 9 5 5 4 3 6 3.1 3.3 3.3 4.1 3.7

Nitrate(as N) 10 (MAC) d nd nd nd nd nd nd <0.1 <0.1 <0.1 0.1 <0.1 0.1

Nitrite(as N) 1 (MAC) d nd nd nd nd nd nd <0.01 <0.1 <0.1 <0.1 <0.1 <0.1

Ammonia(as N) 0.24 0.16 0.38 0.19 0.27 0.3 0.22 0.11 0.29 0.28 0.25 0.30

Total Kjeldahl Nitrogen(as N) 0.4 0.4 5 1.3 4 7 7 1.17 2.06 0.61 5.17 5.61

Organic Nitrogen 0.15 0.16 0.24 4.62 1.11 3.73 6.7 6.78 1.06 1.77 0.33 4.92 5.31

Phenols nd nd nd nd nd nd <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Dissolved Organic Carbon(DOC) 5 [AO] 1.4 0.8 1.8 0.6 0.8 1 0.8 1.1 1.5 0.9 1.6 3.0

Conductivity (us/cm) 507 534 518 508 496 512 513 528 543 522 509 535

pH 8.1 8.1 8 8.1 7.8 7.9 7.9 7.58 7.79 8.06 7.80 7.91

Sulphate (as SO4) 250 (AO) 21 26 24 20 20 20 17 14 16 13 17 13

Hardness(as CaCO3) 80-100 [OG] 270 230 240 250 230 240 240 267 285 257 263 249

Aluminum 0.1 [OG] 0.01 nd nd nd nd nd <0.005 0.03 0.04 0.02 0.04 0.03

Barium 1 [MAC] 0.086 0.072 0.079 0.067 0.066 0.062 0.060 0.074 0.081 0.073 0.084 0.077

Boron 5 [IMAC] 0.028 0.027 0.026 0.026 0.027 0.024 0.019 0.023 - 0.027 0.016 0.022

Cadmium 0.005 (MAC) nd nd 0.0001 nd nd nd <0.0001 <0.00002 <0.00002 <0.00002 <0.00002 0.00002

Calcium - 68 57 58 61 58 59 58 67.4 72.8 64.5 67.8 62.6

Chromium 0.05 (MAC) nd nd nd nd nd nd <0.005 <0.002 <0.002 <0.002 <0.002 <0.002

Copper 1 [AO] nd nd nd 0.001 nd 0.001 <0.001 <0.002 <0.002 <0.002 <0.002 <0.002

Iron 0.3 [AO] 0.24 0.63 0.59 0.24 0.95 nd 0.540 0.975 0.567 0.733 0.150 0.909

Lead 0.01 (MAC)c nd 0.0026 nd nd 0.0017 nd 0.0005 <0.00002 <0.00002 <0.00002 0.00002 <0.00002

Magnesium - 25 22 22 23 21 22 23 23.9 25.1 23.2 22.7 22.5

Manganese 0.05 [AO] 0.057 0.073 0.061 0.047 0.041 0.016 0.045 0.093 0.098 0.091 0.094 0.089

Potassium - 1.1 0.83 2.6 1 0.8 0.82 0.7 0.8 1.1 0.9 0.9 0.8

Sodium 200 [AO] 14 12 14 11 11 10 9.1 8.3 9.8 8.3 8.7 9.2

Zinc 5 [AO] nd nd 0.006 nd nd nd <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW6 OW6 OW6 OW6 OW6 OW6 OW6 OW6 OW6 OW6 OW6 OW6

Nov-13 Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19

265 271 291 308 306 287 284 259 298 293 279 277

3.2 3.1 2.9 2.79 3.67 3.5 3.1 4.9 2.8 2.7 2.2 2.4

<0.1 <0.1 <0.1 <0.10 <0.10 <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 0.08

<0.1 <0.1 <0.1 <0.10 <0.10 <0.1 <0.1 <0.05 0.2 <0.05 <0.05 <0.05

0.21 0.33 0.23 0.21 0.26 0.18 0.17 0.08 0.24 0.31 0.36 0.40

21.8 2.58 1.32 0.43 0.51 0.23 0.36 0.31 0.5 0.8 1.7 2.4

21.59 2.25 1.09 0.22 0.25 0.05 0.19 0.23 0.26 0.49 1.34 2.0

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.015 <0.002

3.4 2.9 3.2 1.9 1.1 1.2 0.7 1.3 3.0 1.9 2.9 4.8

436 547 531 585 571 528 551 527 563 545 578 556

8.03 7.93 7.82 8.40 8.05 7.93 7.89 7.89 7.79 7.94 7.55 8.09

14 11 10 7.03 15.0 15 13 14 8 9 10 9

227 280 283 285 280 266 303 269 284 282 322 286

0.04 0.05 0.02 0.005 <0.004 0.02 0.03 0.02 0.05 0.05 0.18 0.05

0.075 0.076 0.070 0.063 0.079 0.072 0.081 0.069 0.077 0.068 0.078 0.062

0.019 0.022 0.022 0.015 0.020 0.020 0.020 0.016 0.025 0.020 0.018 0.018

<0.00002 <0.00002 <0.00002 <0.001 <0.001 <0.00002 <0.00002 <0.000014 <0.000014 <0.000015 <0.000015 <0.000015

57 72.0 72.5 74.8 73.4 68.0 78.6 67.6 72.1 70.5 84.9 73.6

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

0.0001 <0.002 <0.0001 <0.003 <0.003 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 0.005

0.256 0.953 1.10 1.38 0.403 0.436 0.742 1.02 0.899 1.30 1.36 1.16

<0.00002 <0.00002 <0.00002 <0.002 <0.002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00023 0.00005

20.6 24.4 24.7 23.9 23.6 23.5 26.0 24.3 25.2 25.8 26.7 24.9

0.085 0.114 0.125 0.231 0.135 0.101 0.110 0.087 0.119 0.138 0.134 0.113

0.8 1.0 0.9 0.71 0.93 0.7 0.9 0.7 0.9 0.7 0.8 0.7

8 8.9 6.6 5.32 6.45 8.6 9.8 10.5 8.2 8.2 7.2 7.7

<0.005 <0.005 <0.005 0.007 0.008 <0.005 0.027 0.027 0.023 0.031 0.079 0.056

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW6 OW6 OW6 OW6 OW6 OW6 OW6 OW6 OW6

Nov-19 Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23

258 265 241 259 292 286 294 285 295

3.1 4.5 4.6 4.4 3.0 3.1 2.3 3.3 3.4

0.13 0.11 <0.05 0.08 <0.05 <0.05 0.13 0.05 <0.05

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

0.35 0.33 0.26 0.33 0.38 0.38 0.33 0.30 0.44

0.5 0.4 0.3 1.4 3.8 3.5 1.0 0.7 1.2

0.15 0.07 0.04 1.07 3.42 3.12 0.67 0.4 0.76

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

4.2 2.3 1.7 2.2 2.3 3.1 0.8 1.0 2.8

544 526 523 525 548 577 551 539 569

7.87 7.83 7.89 7.97 7.91 7.76 7.84 7.99 7.55

13 17 18 17 12 11 11 13 11

274 269 274 287 309 285 282 294 266

0.06 0.02 0.12 0.07 0.15 0.02 0.06 0.20 0.04

0.061 0.081 0.078 0.077 0.078 0.071 0.080 0.066 0.075

0.018 0.026 <0.005 0.024 0.025 0.014 0.025 0.024 0.029

<0.000015 <0.000015 <0.000015 0.000037 0.000024 <0.000015 <0.000015 0.000017 0.000016

71.0 67 67.1 72.5 78.9 72.5 71.2 72.4 67.9

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

0.0003 <0.002 <0.002 0.012 <0.002 <0.0001 0.0006 0.0031 0.0002

0.983 0.777 0.463 1.06 1.25 1.02 0.416 1.15 1.01

<0.00002 0.00016 0.00013 0.00011 0.00020 0.00003 0.00006 0.00042 <0.00002

23.4 24.6 25.9 25.8 27.1 25.4 25.2 27.5 23.5

0.111 0.072 0.039 0.065 0.111 0.113 0.086 0.082 0.062

0.7 1 1 0.8 0.9 0.9 1.0 0.8 0.9

6.3 8.8 10.5 9.6 8.5 7.6 9.0 9.0 8.3

0.134 0.033 0.009 0.027 0.043 0.016 0.015 0.037 0.01

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW7 OW7 OW7 OW7 OW7 OW7 OW7 OW7 OW7 OW7 OW7 OW7

Chemical ODWQS

Parameter Jul-07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13

Alkalinity(as CaCO3) 30 - 500 [OG] 269 248 278 242 349 284 252 Dry 273 Dry 269 288

Chloride 250 [AO] 4 2 2 4 nd 3 0.9 0.9 1.1 0.8

Nitrate(as N) 10 (MAC) d IS nd nd 0.1 nd <0.1 <0.1 <0.1 0.1 0.1

Nitrite(as N) 1 (MAC) d IS nd nd nd nd <0.01 <0.1 <0.1 <0.1 <0.1

Ammonia(as N) IS 0.08 0.06 0.08 nd <0.05 <0.01 0.03 <0.01 <0.01

Total Kjeldahl Nitrogen(as N) IS 2.1 0.7 4 2 3 0.77 0.12 4.48 30.9

Organic Nitrogen 0.15 IS 2.02 0.64 3.92 2 <2.95 <0.77 0.09 4.48 30.9

Phenols IS nd nd nd nd <0.001 <0.001 <0.001 <0.001 <0.001

Dissolved Organic Carbon(DOC) 5 [AO] IS 3.1 0.9 0.8 1.2 0.9 0.8 0.8 3.7 3.4

Conductivity (us/cm) 478 459 502 458 626 526 457 493 497 442

pH 8.2 8.1 7.9 7.8 7.9 7.9 7.62 8.06 7.86 7.86

Sulphate (as SO4) 250 (AO) 4 4 4 4 2 3 3 2 3 3

Hardness(as CaCO3) 80-100 [OG] 250 250 280 220 370 290 259 288 268 264

Aluminum 0.1 [OG] IS nd nd nd nd <0.005 0.02 0.03 0.03 0.03

Barium 1 [MAC] IS 0.008 0.007 0.006 0.008 0.006 0.008 0.007 0.010 0.007

Boron 5 [IMAC] IS nd nd nd nd <0.01 0.006 0.011 0.006 <0.005

Cadmium 0.005 (MAC) IS nd nd 0.0011 0.0003 0.0002 0.00005 0.00003 0.00008 <0.00002

Calcium - IS 69 76 61 100 79 71.1 79.6 74.1 73

Chromium 0.05 (MAC) IS nd nd nd nd <0.005 <0.002 <0.002 <0.002 <0.002

Copper 1 [AO] IS 0.001 0.001 0.002 nd 0.001 <0.002 <0.002 <0.002 0.0002

Iron 0.3 [AO] IS nd nd nd nd <0.1 <0.005 0.019 0.009 0.01

Lead 0.01 (MAC)c IS nd nd nd nd <0.0005 <0.00002 <0.00002 <0.00002 <0.00002

Magnesium - IS 19 21 15 28 23 19.8 21.5 20.2 19.8

Manganese 0.05 [AO] IS 0.012 0.007 0.032 0.027 0.240 0.104 0.043 0.119 0.179

Potassium - IS 2.2 0.67 0.61 0.54 0.62 0.5 0.7 0.7 0.4

Sodium 200 [AO] IS 3.9 1.2 1.2 0.89 4.2 0.9 0.8 1.6 0.8

Zinc 5 [AO] IS 0.006 nd 0.01 nd 0.006 <0.005 <0.005 0.039 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. IS indicates insufficient sample for analysis.
14.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW7 OW7 OW7 OW7 OW7 OW7 OW7 OW7 OW7 OW7 OW7 OW7

Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19

262 312 259 Dry 288 Dry 283 376 270 362 291 304

1.0 1.4 1.40 1.1 2.9 1.8 1.0 0.7 0.8 0.5

0.1 <0.1 <0.10 0.1 <0.05 <0.1 <0.05 <0.05 0.08 0.27

<0.1 <0.1 <0.10 <0.1 <0.05 0.3 <0.05 <0.05 <0.05 <0.05

<0.01 <0.01 <0.02 <0.01 <0.01 <0.01 0.02 0.04 0.20 0.05

0.99 0.39 <0.10 <0.05 0.06 0.2 0.5 0.5 0.9 0.3

0.99 0.39 <0.10 <0.05 0.06 0.20 0.48 0.46 0.70 0.25

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.009 <0.002 <0.002

2.8 4.5 1.2 1.7 1.6 3.5 1.4 2.6 3.8 3.5

504 549 478 497 524 663 489 704 524 606

7.87 7.69 8.45 7.88 7.83 7.75 7.96 7.37 8.02 7.78

2 1 2.17 3 3 2 2 2 2 2

299 324 248 286 311 396 281 398 310 389

0.03 0.02 0.004 0.02 0.02 0.06 0.05 0.07 0.04 0.25

0.010 0.009 0.007 0.009 0.011 0.013 0.010 0.012 0.008 0.017

<0.005 0.011 <0.010 0.006 <0.005 0.009 0.005 0.006 <0.005 0.007

<0.00002 <0.00002 <0.001 0.00002 0.000073 0.000015 <0.000015 0.000028 0.000016 0.000094

83.3 89.2 68.5 78.0 85.1 110 74.6 111 83.5 105

<0.002 <0.002 <0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001

<0.002 0.0003 <0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0024

0.010 0.214 <0.010 0.006 <0.005 0.086 0.005 0.091 <0.005 0.287

0.00003 <0.00002 <0.002 <0.00002 <0.00002 0.00003 <0.00002 <0.00002 0.00047 0.00063

22.1 24.6 18.8 22.1 23.9 29.4 22.9 29.3 24.7 30.7

0.239 0.333 0.111 0.081 0.017 0.206 0.004 0.203 0.022 0.048

0.7 0.7 0.41 0.5 0.5 0.5 0.4 0.3 0.4 0.5

1.1 1.0 0.82 1.0 1.1 1.0 1.0 0.8 1.1 1.0

0.006 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 0.014 0.007

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. IS indicates insufficient sample for analysis.
14.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW7 OW7 OW7 OW7 OW7 OW7 OW7 OW7

Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23

282 313 279 342 270 339 280 355

1.3 1.6 1.7 0.8 0.9 1.2 1.7 2.3

0.11 0.07 0.08 <0.05 0.06 0.13 0.15 0.13

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

0.05 0.03 0.02 0.05 0.02 <0.01 <0.01 <0.05

0.3 0.2 0.7 1 0.7 0.9 0.6 0.4

0.25 0.17 0.68 0.95 0.68 0.9 0.6 0.4

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

2.4 1.9 2.6 5 2.5 0.9 1.0 3.4

517 608 528 601 534 602 496 648

7.76 7.95 7.92 7.8 7.78 7.85 7.90 7.54

2 3 2 1 2 3 2 2

293 367 319 342 295 356 156 333

0.03 0.05 0.06 0.06 0.02 0.05 0.02 0.07

0.012 0.014 0.011 0.013 0.010 0.019 0.009 0.013

0.006 <0.005 0.005 0.007 <0.005 0.005 <0.005 0.008

0.000017 0.000355 0.000022 0.000038 0.000030 0.000031 <0.000015 <0.000015

78.8 100 87 94.3 79.3 97.0 72.7 91.1

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

<0.002 0.002 0.011 <0.002 0.0010 0.0027 0.0071 0.001

0.018 <0.005 0.016 0.022 <0.005 0.031 <0.005 0.255

0.00003 0.0003 0.00010 0.00003 0.00003 0.00010 0.00002 0.00011

23.4 28.3 24.6 25.8 23.6 27.5 21.5 25.5

0.184 0.001 0.059 0.047 0.021 0.007 <0.001 0.155

0.5 0.4 0.5 0.5 0.6 0.6 0.5 0.5

0.9 0.8 1.0 5.3 1.3 1.2 2.7 11.8

<0.005 0.005 <0.005 0.103 0.010 0.012 <0.005 0.021

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. IS indicates insufficient sample for analysis.
14.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW11-16 OW11-16 OW11-16 OW11-16 OW11-16 OW11-16 OW11-16 OW11-16 OW11-16 OW11-16 OW11-16 OW11-16

Chemical ODWQS

Parameter Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19 Jul-20 Nov-20 Jun-21 Nov-21 Jun-22

Alkalinity(as CaCO3) 30 - 500 [OG] 340 323 329 342 313 309 302 326 291 317 339 324

Chloride 250 [AO] 5.2 3.6 7.2 1.8 5.4 1.6 8.6 4.4 4.8 2.3 1.5 1.4

Nitrate(as N) 10 (MAC) d 2.4 0.97 2.3 0.87 2.53 0.87 4.79 1.49 2.82 0.80 1.04 0.75

Nitrite(as N) 1 (MAC) d <0.1 <0.05 0.2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ammonia(as N) <0.01 <0.01 <0.01 0.08 0.03 0.16 0.06 0.04 0.01 0.02 0.01 <0.01

Total Kjeldahl Nitrogen(as N) 0.17 0.12 0.2 0.6 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.2

Organic Nitrogen 0.15 0.17 0.12 0.20 0.52 0.17 0.04 0.04 0.06 0.09 0.08 0.09 0.2

Phenols <0.001 <0.001 <0.001 <0.001 0.016 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001

Dissolved Organic Carbon(DOC) 5 [AO] 0.4 1.0 2.5 1.0 1.4 3.5 1.9 2.8 1.1 2.6 1.9 2.3

Conductivity (us/cm) 659 609 613 577 655 597 674 621 607 610 610 632

pH 7.88 7.91 7.96 7.97 7.65 8.07 7.85 7.83 7.75 7.99 7.96 7.88

Sulphate (as SO4) 250 (AO) 14 5 6 3 10 3 8 7 4 5 5 3

Hardness(as CaCO3) 80-100 [OG] 396 362 349 327 354 368 356 360 357 380 376 362

Aluminum 0.1 [OG] 0.04 0.03 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.07 0.07 0.07

Barium 1 [MAC] 0.032 0.026 0.027 0.023 0.028 0.023 0.027 0.034 0.029 0.029 0.029 0.027

Boron 5 [IMAC] 0.039 <0.005 0.022 0.007 0.024 <0.005 0.024 0.008 <0.005 0.010 0.023 <0.005

Cadmium 0.005 (MAC) <0.00002 <0.000014 <0.000014 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015

Calcium - 110 97.0 95.0 85.4 96.2 98.0 95.8 94.9 94.5 102 101 96.4

Chromium 0.05 (MAC) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001

Copper 1 [AO] 0.0002 <0.002 <0.002 <0.002 <0.002 0.002 0.0005 <0.002 0.002 <0.002 <0.002 0.0010

Iron 0.3 [AO] <0.005 <0.005 <0.005 0.032 <0.005 <0.005 0.005 0.01 0.011 <0.005 0.063 0.054

Lead 0.01 (MAC)c <0.00002 <0.00002 <0.00002 0.00004 <0.00002 0.00004 <0.00002 0.00011 0.00003 <0.00002 0.00011 0.00010

Magnesium - 29.7 29.0 27.2 27.6 27.7 30.0 28.3 29.9 29.4 30.3 30.0 29.4

Manganese 0.05 [AO] 0.003 <0.001 <0.001 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.009 0.006

Potassium - 0.5 0.4 0.4 0.3 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5

Sodium 200 [AO] 6.5 2.1 2.6 1.7 4.1 2.0 3.6 2.4 3.2 2.6 3.2 1.7

Zinc 5 [AO] <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. IS indicates insufficient sample for analysis.
14.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW11-16 OW11-16 OW11-16

Nov-22 May-23 Sep-23

327 357 338

2.1 2.3 2.5

2.47 2.05 1.66

<0.05 <0.05 <0.05

<0.01 <0.01 <0.05

0.2 0.1 0.2

0.2 0.1 0.2

<0.001 <0.001 <0.001

0.5 1.0 4

612 646 627

7.87 7.92 7.81

4 5 4

354 355 325

0.05 0.02 0.05

0.027 0.025 0.025

0.019 0.005 0.024

<0.000015 <0.000015 <0.000015

93.8 93.3 87.1

0.001 <0.001 <0.001

0.0012 0.0008 0.0006

0.036 <0.005 0.006

0.00008 <0.00002 <0.00002

29.1 29.6 26

0.004 <0.001 <0.001

0.5 0.5 0.5

2.3 1.8 2.8

<0.005 <0.005 <0.005
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW12 OW12 OW12 OW12 OW12 OW12 OW12 OW12 OW12 OW12 OW12 OW12

Chemical ODWQS

Parameter Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13

Alkalinity(as CaCO3) 30 - 500 [OG] 381 359 359 383 365 372 369 384 366 360 365 359

Chloride 250 [AO] 21 17 19 17 17 9 11 4.7 6.2 7.1 6.1 4.9

Nitrate(as N) 10 (MAC) d 4.4 3.9 4.8 4.4 4.1 3.4 3.0 1.7 2.0 1.7 1.5 1.5

Nitrite(as N) 1 (MAC) d nd 0.01 nd nd nd nd 0.04 <0.1 <0.1 <0.1 <0.1 <0.1

Ammonia(as N) 0.19 IS 0.11 nd 0.06 IS 0.09 <0.01 <0.01 0.03 <0.01 <0.01

Total Kjeldahl Nitrogen(as N) 0.7 IS 3 0.8 6 IS 4 0.79 1.00 0.49 0.16 1.21

Organic Nitrogen 0.15 0.51 IS 2.89 nd 5.94 IS 3.91 <0.79 <1.00 0.46 0.16 1.21

Phenols nd IS nd nd nd IS <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Dissolved Organic Carbon(DOC) 5 [AO] 6.1 IS 2 2 2.3 IS 2.2 1.4 1.9 2.1 1.8 4.5

Conductivity (us/cm) 942 977 1000 994 993 919 904 813 914 873 831 821

pH 8.2 8.1 8.1 8 7.8 7.9 7.9 7.58 7.84 8.04 7.82 7.94

Sulphate (as SO4) 250 (AO) 157 148 164 157 160 120 130 84 125 127 119 89

Hardness(as CaCO3) 80-100 [OG] 580 490 530 560 550 470 490 459 538 487 478 426

Aluminum 0.1 [OG] nd nd nd nd nd IS <0.005 0.03 0.04 0.02 0.04 0.03

Barium 1 [MAC] 0.081 0.073 0.081 0.086 0.085 IS 0.075 0.069 0.083 0.081 0.074 0.078

Boron 5 [IMAC] 0.52 0.48 0.45 0.46 0.53 IS 0.44 0.424 - 0.549 0.485 0.328

Cadmium 0.005 (MAC) 0.0006 0.0003 nd 0.0002 0.0002 IS 0.0001 <0.00002 <0.00002 0.00003 <0.00002 <0.00002

Calcium - 98 88 89 92 95 IS 80 88.8 89.9 83.9 82.8 78.6

Chromium 0.05 (MAC) nd nd nd nd nd IS <0.005 <0.002 <0.002 <0.002 <0.002 <0.002

Copper 1 [AO] 0.002 0.001 0.002 0.001 0.001 IS <0.001 <0.002 <0.002 <0.002 <0.002 <0.002

Iron 0.3 [AO] nd nd nd nd nd IS <0.01 <0.005 <0.005 <0.005 <0.005 <0.005

Lead 0.01 (MAC)c nd nd nd nd nd IS <0.0005 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Magnesium - 82 65 74 81 76 IS 70 57.8 76.3 67.4 65.8 55.8

Manganese 0.05 [AO] 0.003 0.077 0.002 nd nd IS 0.037 <0.001 <0.001 <0.001 <0.001 <0.001

Potassium - 12 9.6 14 15 14 IS 12 10.6 15.9 12.2 11.1 12.0

Sodium 200 [AO] 9.7 8 12 11 11 IS 9.2 8.1 10.5 9.4 9.1 6.2

Zinc 5 [AO] nd nd 0.006 nd nd IS <0.005 <0.005 0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. IS indicates insufficient sample for analysis.
14.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW12 OW12 OW12 OW12 OW12 OW12 OW12 OW12 OW12 OW12 OW12 OW12

Nov-13 Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19

357 327 337 334 343 368 368 339 317 339 312 319

5.7 3.7 6.0 6.90 7.50 4.1 4.1 5.2 4.4 3.7 3.8 3.4

1.5 1.1 2.0 2.37 1.98 1.2 1.3 1.26 2.0 1.68 1.63 1.66

<0.1 <0.1 <0.1 <0.05 <0.25 <0.1 <0.1 <0.05 0.2 <0.05 <0.05 <0.05

<0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.01 <0.01 <0.01 0.06 0.02 0.06

0.95 0.65 0.21 0.22 0.18 0.05 0.28 0.32 0.3 0.5 0.2 0.3

0.95 0.65 0.21 0.22 0.18 0.05 0.28 0.32 0.30 0.44 0.18 0.24

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 0.056

5.4 3.3 3.9 2.0 1.8 2.1 1.6 1.9 4.0 2.0 3.2 5.6

709 726 770 827 772 745 782 778 776 709 762 732

7.96 7.94 7.83 8.40 8.07 7.96 7.98 7.98 8.02 7.99 7.78 8.14

109 52 93 99.5 96.8 75 90 69 71 59 75 63

405 378 428 407 397 410 458 443 434 396 410 427

0.03 0.02 0.02 0.004 <0.004 0.02 0.03 0.02 0.05 0.05 0.06 0.05

0.067 0.044 0.069 0.066 0.068 0.068 0.076 0.070 0.073 0.065 0.069 0.060

0.439 0.317 0.501 0.505 0.374 0.380 0.493 0.460 0.464 0.341 0.433 0.409

<0.00002 <0.00002 <0.00002 <0.001 <0.001 <0.00002 <0.00002 <0.000014 <0.000014 <0.000015 <0.000015 <0.000015

71 70.9 74.4 70.5 70.9 75.4 82.2 77.5 74.9 76.7 73.1 79.1

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

0.0008 <0.002 0.0015 <0.003 <0.003 <0.002 0.0007 <0.002 <0.002 <0.002 <0.002 <0.002

<0.005 <0.005 <0.005 <0.010 <0.010 <0.005 <0.005 <0.005 0.005 <0.005 0.046 <0.005

<0.00002 <0.00002 0.00002 <0.002 <0.002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00004 0.00017

55.3 48.7 58.9 56.1 53.5 53.9 61.4 60.6 60.0 49.7 55.2 55.9

<0.001 <0.001 <0.001 <0.002 <0.002 0.001 <0.001 <0.001 <0.001 <0.001 0.003 <0.001

9.4 11.1 12.2 13.6 12.3 10.2 12.3 10.9 12.4 9.4 12.1 10.2

7.7 5.8 7.5 7.66 7.08 6.6 8.3 7.9 7.2 6.3 6.9 6.3

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. IS indicates insufficient sample for analysis.
14.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW12 OW12 OW12 OW12 OW12 OW12 OW12 OW12 OW12

Nov-19 Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23

316 326 302 317 338 327 332 346 339

3.6 4.4 3.6 3.2 3.3 2.8 2.8 3.4 3.8

1.38 0.87 0.63 0.73 0.56 0.51 0.44 0.47 0.42

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

0.05 0.1 0.03 0.02 0.02 <0.01 <0.01 <0.01 0.09

0.2 0.2 0.2 0.6 0.6 0.2 0.6 0.2 0.2

0.15 0.10 0.17 0.58 0.58 0.2 0.6 0.2 0.11

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

3.8 3.0 4.6 3.7 2.4 3.0 1.3 2.5 4.6

736 739 700 712 718 728 698 707 722

8.01 7.89 7.95 8.11 8.08 8.00 8.09 7.98 7.81

65 76 64 64 69 60 60 59 61

398 415 423 435 419 400 423 376 378

0.06 0.03 0.05 0.07 0.08 0.02 0.14 0.02 0.04

0.069 0.079 0.078 0.077 0.073 0.072 0.075 0.065 0.075

0.390 0.458 0.426 0.439 0.43 0.391 0.437 0.394 0.438

<0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 0.000018

76.0 71.1 71.9 79.2 75.9 71.7 76.8 65.9 67.8

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

0.0032 <0.002 0.002 <0.002 <0.002 0.0015 0.0018 0.0014 0.001

<0.005 <0.005 0.061 0.042 0.068 0.006 0.245 0.007 <0.005

0.00006 0.00004 0.00008 0.00004 0.0001 0.00003 0.00019 0.00003 0.00002

50.6 57.8 59.2 57.6 55.7 53.7 56.3 51.5 50.8

<0.001 <0.001 0.002 0.003 0.005 <0.001 0.016 <0.001 <0.001

10.3 11.4 11.4 10.7 10.4 9.9 10.6 9.5 10.5

5.9 6.5 6.4 6.5 6.5 5.5 5.9 5.6 5.9

<0.005 <0.005 0.009 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. IS indicates insufficient sample for analysis.
14.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S

Chemical ODWQS

Parameter Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13

Alkalinity(as CaCO3) 30 - 500 [OG] 381 385 376 371 378 391 417 512 424 495 387 448

Chloride 250 [AO] 74 80 63 54 39 32 19.9 27.1 19.6 21.7 11.7 7.7

Nitrate(as N) 10 (MAC) d 5.5 6.7 6.3 7.9 5.8 10 3.0 2.4 3.8 3.4 2.6 3.7

Nitrite(as N) 1 (MAC) d 0.02 0.04 nd nd 0.02 nd <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Ammonia(as N) 0.16 0.1 0.11 0.1 0.21 0.62 <0.01 2.56 0.63 3.55 0.44 2.03

Total Kjeldahl Nitrogen(as N) 0.6 0.6 3 5 6 4 1.51 4.58 0.90 7.37 2.54 4.59

Organic Nitrogen 0.15 0.44 0.5 2.89 4.9 5.79 3.38 <1.51 2.02 0.27 3.82 2.10 2.56

Phenols nd nd nd nd nd nd <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Dissolved Organic Carbon(DOC) 5 [AO] 3.4 3.4 3.7 3.9 3.7 4.1 2.9 4.6 3.1 4.0 6.2 8.7

Conductivity (us/cm) 1680 2020 1840 1870 1620 1740 1300 1520 1390 1460 1210 1170

pH 8 7.9 7.9 7.8 7.6 7.7 7.44 7.55 7.64 7.64 7.77 7.72

Sulphate (as SO4) 250 (AO) 546 626 585 632 450 510 306 295 352 335 264 303

Hardness(as CaCO3) 80-100 [OG] 1100 1100 920 1000 860 850 712 847 722 889 609 621

Aluminum 0.1 [OG] 0.014 nd nd nd nd nd 0.04 0.05 0.04 0.05 0.04 0.06

Barium 1 [MAC] 0.086 81 0.079 0.078 0.068 0.055 0.055 0.073 0.069 0.063 0.049 0.053

Boron 5 [IMAC] 1.2 1.2 1.2 1.2 1.1 1.2 0.947 - 1.10 1.00 0.884 0.826

Cadmium 0.005 (MAC) 0.0013 0.0003 nd 0.0002 nd nd <0.00002 <0.00002 0.00015 0.00002 <0.00002 0.00004

Calcium - 220 230 190 220 170 170 145 176 134 197 130 131

Chromium 0.05 (MAC) nd nd nd nd nd nd <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Copper 1 [AO] 0.002 0.002 0.003 0.002 0.001 0.002 <0.002 0.003 0.002 0.003 0.003 0.0038

Iron 0.3 [AO] nd nd nd nd nd nd <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Lead 0.01 (MAC)c nd nd nd nd nd nd <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Magnesium - 130 120 110 120 100 100 84.7 99.3 93.8 96.4 68.8 71.6

Manganese 0.05 [AO] 0.056 0.05 nd nd 0.035 0.26 0.091 0.047 0.042 0.119 0.041 0.053

Potassium - 30 37 32 36 33 33 32.4 39.9 34.2 36.1 26.4 26.7

Sodium 200 [AO] 53 48 46 48 39 37 23.2 33.4 23.8 26.8 17.4 19.7

Zinc 5 [AO] nd nd nd nd nd nd <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S

Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19

421 385 400 484 472 518 409 432 444 426 385 463

4.9 13.1 <0.50 18.1 12.3 14.1 8.7 7.8 10.2 9.6 7.9 12.1

2.9 4.1 3.25 2.34 1.6 1.7 2.01 2.4 1.18 1.83 1.73 1.43

<0.1 <0.1 <0.25 <0.25 <0.1 <0.1 0.24 0.2 0.07 <0.05 0.33 0.25

1.00 1.64 0.52 1.07 1.26 6.16 0.78 3.15 2.56 5.56 1.82 7.49

1.73 2.09 0.84 2.50 1.70 6.82 1.74 3.9 2.9 5.6 2.2 7.9

0.73 0.45 0.32 1.43 0.44 0.66 0.96 0.75 0.34 0.04 0.38 0.41

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.017 <0.002 <0.002

6.8 5.7 3.3 2.9 4.1 4.3 3.2 6.9 3.6 6.2 10.3 6.8

1290 1220 1230 1280 1140 1280 1100 1160 1030 1160 1010 1190

7.73 7.62 8.25 7.97 7.68 7.63 7.75 7.73 7.73 7.3 7.98 7.61

257 299 269 279 189 192 168 174 134 173 144 158

692 647 573 626 585 679 598 617 517 587 563 595

0.04 0.03 0.011 0.005 0.04 0.04 0.04 0.06 0.07 0.07 0.07 0.07

0.054 0.049 0.047 0.061 0.050 0.068 0.050 0.058 0.049 0.062 0.048 0.074

0.978 1.01 0.969 0.933 0.721 0.862 0.791 0.833 0.561 0.682 0.645 0.653

<0.00002 <0.00002 <0.001 <0.001 <0.00002 <0.00002 <0.000014 <0.000014 <0.000015 <0.000015 <0.000015 <0.000015

148 136 121 137 127 151 131 134 111 134 127 135

<0.002 <0.002 <0.003 <0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001

<0.002 0.0021 0.004 <0.003 0.003 0.0026 <0.002 0.002 <0.002 0.002 0.010 0.0068

<0.005 <0.005 <0.010 <0.010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.010

<0.00002 <0.00002 <0.002 <0.002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00031 0.00008

78.3 74.6 65.8 69.0 65.1 73.6 65.7 68.6 58.3 61.4 59.7 62.7

0.065 0.049 0.036 0.055 0.050 0.061 0.067 0.088 0.066 0.094 0.070 0.114

29.8 28.9 26.1 30.8 26.3 33.8 26.2 30.4 26.1 28.5 23.5 31.5

22.7 17.1 15.0 19.0 18.4 25.5 16.6 18.5 15.9 17.9 13.0 20.2

<0.005 <0.005 0.005 <0.005 <0.005 <0.005 0.017 <0.005 <0.005 <0.005 0.006 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S OW13 S

Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23

456 546 379 444 417 567 445 526

10.6 14.7 6.2 7.1 7.7 11.3 7.0 10.2

0.99 <0.05 1.06 1.36 0.58 0.66 0.95 0.28

0.12 <0.05 0.07 0.12 <0.05 <0.05 0.06 <0.05

2.84 8.02 2.42 3.84 2.89 6.69 2.86 6.54

3.2 9.7 2.8 4.7 3.2 5.1 4.3 8.1

0.36 1.68 0.38 0.86 0.31 <0.05 1.44 1.56

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

5.3 5.3 5.0 5.1 4.8 3.9 4.4 8.7

1060 1240 951 1010 975 1150 937 1110

7.53 7.22 7.78 7.69 7.60 7.67 7.77 7.58

125 95 128 121 83 86 90 76

560 647 553 549 487 551 463 508

0.06 0.07 0.08 0.08 0.04 0.08 0.03 0.08

0.067 0.096 0.062 0.069 0.068 0.102 0.059 0.088

0.630 0.61 0.596 0.589 0.471 0.549 0.449 0.515

0.000017 <0.000028 <0.000015 0.000023 0.000027 <0.000028 <0.000015 <0.000015

124 143 127 127 111 125 106 119

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

<0.002 0.004 0.007 <0.002 0.0020 0.0035 0.0032 0.0025

0.026 <0.005 <0.005 <0.005 0.009 0.048 <0.005 0.006

0.00012 0.00004 0.00007 0.00003 0.00004 0.00010 0.00003 <0.00004

60.9 70.7 57.3 56.3 51.1 57.8 48.1 51.2

0.115 0.12 0.131 0.18 0.120 0.119 0.127 0.218

25.2 32.3 23.8 26.2 21.5 28.3 19.4 25.1

14.6 24.8 11.6 14.4 11.6 17.9 10.1 16.1

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I

Chemical ODWQS

Parameter Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13

Alkalinity(as CaCO3) 30 - 500 [OG] 372 370 350 327 355 374 430 511 510 535 507 523

Chloride 250 [AO] 66 74 55 53 39 38 30.2 33.8 33.7 33.0 26.8 19.1

Nitrate(as N) 10 (MAC) d 3.8 5.1 4.5 5.1 5.4 6 2.5 1.5 1.8 1.6 1.3 0.7

Nitrite(as N) 1 (MAC) d nd nd nd nd nd nd <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Ammonia(as N) nd nd 0.1 0.16 0.08 0.07 <0.01 0.11 0.88 1.33 1.16 1.08

Total Kjeldahl Nitrogen(as N) 0.4 0.4 1.4 3 5 5 0.62 1.00 1.30 2.55 3.40 2.86

Organic Nitrogen 0.15 nd nd 1.3 2.84 4.92 4.93 <0.62 0.89 0.42 1.22 2.24 1.78

Phenols nd nd nd nd nd nd <0.001 <0.001 <0.001 <0.001 <0.001 0.008

Dissolved Organic Carbon(DOC) 5 [AO] 2.9 2.8 3 3 2.7 4 2.9 3.8 3.9 4.6 9.2 10.9

Conductivity (us/cm) 1530 1830 1690 1610 890 1680 1440 1550 1520 1470 1470 1260

pH 8.1 7.9 7.9 8 7.7 7.7 7.39 7.55 7.70 7.49 7.69 7.75

Sulphate (as SO4) 250 (AO) 475 546 533 512 470 500 378 317 345 317 298 268

Hardness(as CaCO3) 80-100 [OG] 1000 990 840 770 890 910 791 909 809 884 737 714

Aluminum 0.1 [OG] nd nd nd nd nd 0.006 0.04 0.06 0.04 0.05 0.05 0.05

Barium 1 [MAC] 0.078 0.09 0.059 0.057 0.065 0.072 0.061 0.072 0.075 0.069 0.063 0.064

Boron 5 [IMAC] 1.1 1.1 0.92 0.86 1.2 1.2 0.985 - 1.06 0.948 0.851 0.813

Cadmium 0.005 (MAC) 0.0004 0.0002 0.0007 0.0002 nd 0.0001 0.00004 <0.00002 <0.00002 <0.00002 0.00004 <0.00002

Calcium - 220 220 180 160 180 180 162 188 154 193 160 152

Chromium 0.05 (MAC) nd nd nd nd nd nd <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Copper 1 [AO] 0.002 0.002 0.002 0.002 0.002 0.002 <0.002 <0.002 0.003 0.003 <0.002 0.0027

Iron 0.3 [AO] nd nd nd nd nd nd <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Lead 0.01 (MAC)c nd nd nd nd nd nd <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Magnesium - 120 110 98 90 110 110 93.2 107 103 97.5 82.3 81.5

Manganese 0.05 [AO] nd nd nd nd 0.004 nd 0.018 0.011 0.034 0.048 0.088 0.087

Potassium - 26 26 25 25 30 28 24.8 31.8 27.0 28.6 22.6 21.5

Sodium 200 [AO] 52 48 44 37 40 40 30.9 39.7 37.7 34.2 33.8 33.4

Zinc 5 [AO] nd nd 0.007 0.008 nd nd 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I

Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19

487 501 490 496 568 601 571 513 504 517 497 510

10.2 27.9 25.8 22.5 21.8 19.1 16.9 14.1 19.9 18.6 18.1 20.6

1.2 1.3 1.69 1.64 0.7 0.4 0.62 0.6 0.19 0.30 0.42 0.31

<0.1 <0.1 <0.25 <0.25 <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05

1.41 1.55 1.26 1.48 2.10 2.97 3.09 2.99 2.91 3.57 3.71 4.27

2.20 2.20 2.30 2.49 2.55 3.95 3.32 3.3 3.3 3.9 4.4 4.3

0.79 0.65 1.04 1.01 0.45 0.98 0.23 0.31 0.39 0.33 0.69 0.03

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.023 <0.002 <0.002

6.9 7.5 4.1 3.0 4.6 4.3 4.6 7.3 3.8 6.4 5.9 8.0

1450 1350 1390 1310 1320 1320 1350 1250 1200 1270 1220 1260

7.69 7.46 8.16 8.04 7.66 7.61 7.59 7.72 7.69 7.28 8.01 7.66

268 252 279 281 214 182 168 155 165 147 153 139

767 725 664 662 676 731 717 669 603 645 667 1050

0.04 0.03 0.058 <0.004 0.04 0.05 0.05 0.08 0.07 0.07 0.07 0.34

0.067 0.064 0.066 0.070 0.066 0.074 0.072 0.071 0.063 0.074 0.068 0.090

0.862 0.902 0.900 0.878 0.768 0.894 0.808 0.783 0.619 0.678 0.684 0.667

<0.00002 <0.00002 <0.001 <0.001 0.00002 0.00003 0.000016 <0.000014 0.000015 0.000022 0.000016 0.000055

166 154 137 145 144 160 153 144 128 144 146 252

<0.002 <0.002 <0.003 <0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.001

0.002 0.0029 <0.003 <0.003 0.004 0.0028 0.003 <0.002 <0.002 <0.002 0.002 0.0055

<0.005 <0.005 <0.010 <0.010 <0.005 0.010 <0.005 <0.005 <0.005 <0.005 <0.005 0.603

<0.00002 0.00005 <0.002 <0.002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00086 <0.00002 0.00104

85.5 82.9 78.2 72.9 76.9 80.6 81.3 75.1 68.9 69.4 73.6 103

0.117 0.115 0.133 0.131 0.173 0.176 0.224 0.196 0.189 0.203 0.243 0.374

22.8 24.1 24.5 27.5 23.6 29.7 27.3 26.5 24.7 26.0 25.4 26.9

34.6 29.9 30.2 25.0 29.1 31.4 32.2 27.0 28.4 27.4 27.4 25.1

<0.005 <0.005 0.010 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I OW13 I

Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23

556 512 526 533 517 555 593 545

19.4 15.1 15.3 13.7 15.0 13.6 15.7 12.4

0.19 0.07 0.11 0.24 <0.05 0.18 0.11 0.14

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

4.16 4.84 3.86 0.02 4.57 2.97 5.17 4.63

4.6 4.9 5.2 2.4 5.5 3.0 5.0 4.2

0.44 0.06 1.34 2.38 0.93 0.03 <0.1 <0.1

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

7.4 4.5 6.7 4.3 6.3 3.3 5.8 9.3

1250 1210 1200 1150 1210 1170 1220 1160

7.53 7.44 7.51 7.65 7.50 7.64 7.70 7.51

135 121 125 118 113 99 101 90

662 656 666 626 626 557 601 538

0.08 0.10 0.08 0.10 0.10 0.04 0.04 0.07

0.084 0.083 0.081 0.075 0.090 0.074 0.080 0.078

0.661 0.638 0.639 0.615 0.570 0.558 0.550 0.534

<0.000028 0.000125 0.000022 <0.000015 0.000037 <0.000028 <0.000028 <0.000015

143 141 148 142 140 123 133 121

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

<0.002 0.004 0.007 <0.002 0.0042 0.0018 0.0024 0.0023

0.048 0.051 <0.005 0.034 <0.005 <0.005 <0.005 <0.005

0.00015 0.0001 0.00004 <0.00002 0.00076 <0.00004 <0.00004 <0.00004

74.1 73.9 72.0 65.9 67.2 60.6 65.3 57.3

0.298 0.266 0.302 0.21 0.093 0.133 0.305 0.241

26.1 27.5 28.4 26.7 25.4 23.5 22.6 23.7

26.5 24.4 25.0 21.6 25.3 21.8 23.1 19.7

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D

Chemical ODWQS

Parameter Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13

Alkalinity(as CaCO3) 30 - 500 [OG] 240 288 231 235 234 260 240 244 274 254 349 234

Chloride 250 [AO] 10 31 8 10 7 13 10 6.6 12.2 9.6 19.5 6.6

Nitrate(as N) 10 (MAC) d nd nd 0.1 nd 0.1 0.1 0.1 <0.1 <0.1 <0.1 <0.1 0.1

Nitrite(as N) 1 (MAC) d nd 0.03 nd 0.3 nd nd <0.01 <0.1 <0.1 <0.1 <0.1 <0.1

Ammonia(as N) 0.13 0.15 0.22 0.28 0.26 0.25 <0.05 0.03 0.09 0.13 0.06 0.09

Total Kjeldahl Nitrogen(as N) 0.2 0.4 1 1.5 5 nd 0.5 0.35 0.33 0.15 0.51 0.90

Organic Nitrogen 0.15 0.07 0.25 0.78 1.22 4.74 nd <0.45 0.32 0.24 0.02 0.45 0.81

Phenols nd nd nd nd nd nd nd <0.001 <0.001 <0.001 <0.001 <0.001

Dissolved Organic Carbon(DOC) 5 [AO] 1 2 1 0.7 0.7 1.6 0.9 0.7 2.7 1.0 2.3 2.6

Conductivity (us/cm) 516 1000 546 538 544 764 575 545 750 624 934 547

pH 8.2 8.1 8.2 8.2 8 8 8.0 7.73 7.87 8.05 7.74 7.95

Sulphate (as SO4) 250 (AO) 45 193 42 47 44 130 62 50 111 75 172 51

Hardness(as CaCO3) 80-100 [OG] 260 640 230 240 220 340 230 235 367 284 445 224

Aluminum 0.1 [OG] nd nd nd nd nd nd nd 0.03 0.05 0.02 0.05 0.03

Barium 1 [MAC] 0.096 0.22 0.085 0.089 0.082 0.12 0.086 0.090 0.128 0.108 0.158 0.087

Boron 5 [IMAC] 0.044 0.45 0.04 0.057 0.043 0.19 0.045 0.053 - 0.104 0.289 0.061

Cadmium 0.005 (MAC) 0.0004 0.001 nd nd 0.0003 nd 0.0001 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Calcium - 61 140 54 55 51 79 55 56.1 87.3 66.8 104 53.2

Chromium 0.05 (MAC) nd nd nd nd nd nd nd <0.002 <0.002 <0.002 <0.002 <0.002

Copper 1 [AO] nd 0.002 nd 0.001 nd 0.001 nd <0.002 <0.002 <0.002 <0.002 <0.002

Iron 0.3 [AO] 0.46 0.72 nd nd 0.64 1.2 nd 0.111 0.611 0.360 0.799 0.376

Lead 0.01 (MAC)c nd nd nd nd nd nd 0.0006 <0.00002 <0.00002 <0.00002 0.00006 <0.00002

Magnesium - 26 69 23 24 21 36 23 22.9 36.2 28.4 45.2 22.1

Manganese 0.05 [AO] 0.014 0.032 0.022 0.01 0.012 0.019 0.015 0.013 0.016 0.016 0.024 0.012

Potassium - 1 3.6 0.86 1 0.82 1.3 0.91 1.0 1.7 1.3 2.5 1.1

Sodium 200 [AO] 16 39 14 15 14 19 14 13.9 21.4 16.3 24.1 14.0

Zinc 5 [AO] nd nd nd nd nd nd nd <0.005 0.008 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D

Nov-13 Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19

268 219 256 263 357 249 341 237 274 227 278 222

9.8 6.6 9.7 10.2 16.1 6.6 11.7 7.2 7.6 6.6 9.8 6.8

<0.1 <0.1 <0.1 <0.10 <0.25 0.1 <0.1 <0.05 0.2 <0.05 0.05 0.19

<0.1 <0.1 <0.1 <0.10 <0.25 <0.1 <0.1 <0.05 0.3 <0.05 <0.05 0.06

0.09 0.10 0.10 0.03 0.17 0.08 0.19 <0.01 0.13 0.14 0.28 0.20

0.22 0.22 0.31 0.11 0.28 0.07 0.30 0.09 0.4 0.2 0.4 0.2

0.13 0.12 0.21 0.08 0.11 - 0.11 0.09 0.27 0.06 0.12 -

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.004 <0.002

3.9 2.5 4.1 1.8 1.5 1.0 1.6 1.2 3.1 1.3 2.3 14.4

569 536 612 647 911 543 824 560 677 521 716 545

8 8.03 7.86 8.36 7.93 8.05 7.84 8.01 7.98 8.10 7.65 8.02

85 46 79 69.9 148 51 112 42 59 46 74 46

278 237 293 270 457 233 412 257 330 220 321 245

0.04 0.02 0.02 <0.004 <0.004 0.02 0.04 0.02 0.05 0.03 0.05 0.03

0.102 0.080 0.102 0.092 0.163 0.085 0.147 0.092 0.122 0.078 0.120 0.081

0.127 0.046 0.141 0.114 0.301 0.055 0.270 0.071 0.187 0.052 0.161 0.061

<0.00002 <0.00002 <0.00002 <0.001 <0.001 <0.00002 0.00002 <0.000014 <0.000014 <0.000015 <0.000015 <0.000015

65.4 57.5 68.8 63.9 105 55.5 97.5 60.7 76.6 50.6 76.6 57.9

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

0.0002 <0.002 0.0002 <0.003 <0.003 <0.002 0.0005 <0.002 <0.002 <0.002 <0.002 0.008

0.595 0.270 0.591 0.118 0.766 0.249 0.751 0.145 0.579 0.167 0.565 0.211

<0.00002 <0.00002 <0.00002 <0.002 <0.002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.0108 0.00003

27.9 22.7 29.4 26.7 47.2 23.0 41.0 25.6 33.8 22.8 31.6 24.3

0.015 0.013 0.018 0.023 0.028 0.016 0.025 0.022 0.022 0.014 0.018 0.015

1.6 1 1.6 1.72 3.85 1.1 3.3 1.7 2.7 1.3 2.5 1.5

16.2 14.3 16.5 15.7 23.7 14.5 24.3 16.5 18.8 14.9 19.3 14.9

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D OW13 D

Nov-19 Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23

289 235 304 237 340 227 285 243 265

10.8 7.6 10.1 6.4 10.1 6.3 7.6 7.1 7.8

0.22 0.14 0.13 0.11 0.22 0.06 0.21 0.08 0.15

0.18 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

0.31 0.19 0.46 0.22 0.53 0.20 0.34 0.15 0.22

0.4 0.3 0.6 0.3 0.7 0.6 0.5 0.2 1.7

0.09 0.11 0.14 0.08 0.17 0.4 0.16 0.05 1.48

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

2.8 4.1 2.5 2.0 2.3 1.7 1.2 2.0 3.6

730 539 763 572 760 547 643 542 606

7.90 7.95 7.78 8.07 7.86 7.83 7.87 7.92 7.65

74 48 79 52 76 46 60 48 51

324 246 373 271 357 233 300 221 243

0.06 0.02 0.04 0.05 0.08 0.02 0.03 0.01 0.04

0.118 0.094 0.144 0.100 0.132 0.084 0.113 0.079 0.092

0.170 0.073 0.190 0.086 0.195 0.056 0.144 0.043 0.070

<0.000015 0.000397 <0.000015 <0.000015 0.000951 <0.000015 <0.000015 <0.000015 <0.000015

75.8 57.4 83.6 63.4 83.6 54.6 69.9 51.9 58.0

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

0.0007 <0.002 <0.002 0.012 <0.002 0.0003 0.0004 0.0002 0.0004

0.715 0.220 0.586 0.159 0.556 0.363 0.514 0.066 0.458

0.00007 0.00002 0.00003 0.00039 0.00007 0.00003 0.00003 <0.00002 0.00002

32.7 24.8 39.8 27.4 35.9 23.5 30.4 22.3 23.8

0.021 0.018 0.029 0.017 0.030 0.014 0.024 0.016 0.015

2.8 2 3.6 1.8 3.4 1.6 2.5 1.0 1.0

18.2 14.7 20.5 16.5 18.3 13.7 16.9 13.1 14.7

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13.  Shaded values indicate exceedance of ODWQS.

X:\vol\2010\OS\401 - Environment\101-16945-00 - Kinloss WDS\Reports\Monitoring 2023\03. Tables\Table 4_Table E-2 Kinloss GW Quality 2023



TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW14 OW14 OW14 OW14 OW14 OW14 OW14 OW14 OW14 OW14 OW14 OW14

Chemical ODWQS

Parameter Jul-07 Jul-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13 Jul-14

Alkalinity(as CaCO3) 30 - 500 [OG] 702 633 600 IS 619 590 548 550 Dry 581 535 523

Chloride 250 [AO] 11 8 9 IS 12 3.4 3.0 4.3 5.3 2.8 2.9

Nitrate(as N) 10 (MAC) d nd nd nd IS <0.1 <0.1 <0.1 <0.1 0.2 <0.1 0.1

Nitrite(as N) 1 (MAC) d nd nd nd IS <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Ammonia(as N) 14.5 11 16 IS 11 8.36 7.14 6.05 4.73 4.42 6.38

Total Kjeldahl Nitrogen(as N) 12 11 14 IS 11 10.6 7.22 6.77 8.06 7.24 7.93

Organic Nitrogen 0.15 0 0 0 IS 0 2.24 0.08 0.72 3.33 2.82 1.55

Phenols 0.006 0.001 0.004 IS 0.004 0.007 0.006 0.004 0.006 0.006 0.003

Dissolved Organic Carbon(DOC) 5 [AO] 8.7 9.2 8.9 IS 8.2 9.3 8.2 7.7 21.1 16.4 15.7

Conductivity (us/cm) 1160 1190 1120 IS 1170 1040 1050 1050 988 857 1060

pH 8 7.8 7.4 IS 7.4 7.09 7.15 7.34 7.27 7.32 7.35

Sulphate (as SO4) 250 (AO) 16 35 1 IS 34 8 5 22 8 22 19

Hardness(as CaCO3) 80-100 [OG] 590 560 520 IS 560 528 556 512 499 499 559

Aluminum 0.1 [OG] 0.009 0.007 0.007 IS 0.006 0.05 0.06 0.05 0.05 0.06 0.05

Barium 1 [MAC] 0.071 0.068 0.089 IS 0.072 0.087 0.082 0.062 0.054 0.05 0.062

Boron 5 [IMAC] 0.45 0.35 0.390 IS 0.30 0.286 - 0.329 0.166 0.142 0.228

Cadmium 0.005 (MAC) 0.0002 nd 0.0003 IS 0.0001 <0.00002 <0.00002 0.00004 0.00004 0.0001 <0.00002

Calcium - 160 160 160 IS 170 142 181 159 166 167 182

Chromium 0.05 (MAC) nd nd nd IS nd <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Copper 1 [AO] 0.001 0.001 nd IS 0.002 <0.002 <0.002 <0.002 <0.002 0.0004 <0.002

Iron 0.3 [AO] 0.69 1.9 6.5 IS 12 20.0 24.4 19.4 32.6 25.3 36.6

Lead 0.01 (MAC)c nd nd nd IS nd <0.00002 0.00002 <0.00002 0.00005 <0.00002 <0.00002

Magnesium - 44 38 30 IS 33 42.3 24.8 27.6 20.5 20 25.3

Manganese 0.05 [AO] 4.7 5.3 2.7 IS 2 0.807 0.665 0.296 0.912 0.433 0.704

Potassium - 25 22 22 IS 18 26.1 28.9 18.3 9.1 9.4 11.3

Sodium 200 [AO] 45 34 18 IS 15 8.2 6.9 8.4 5.8 4 6.7

Zinc 5 [AO] nd 0.006 nd IS 0.010 <0.005 <0.005 0.008 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. IS indicates insufficient sample for analysis.
14.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW14 OW14 OW14 OW14 OW14 OW14 OW14 OW14 OW14 OW14 OW14 OW14

Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19 Jul-20

597 506 531 677 519 530 501 519 458 510 460 491

7.7 4.77 3.76 5.6 16.7 8.8 6.8 10.4 6.5 7.1 21.6 14.1

0.1 <0.25 <0.25 0.1 <0.1 <0.05 <0.1 0.05 0.07 <0.05 0.09 0.08

<0.1 <0.25 <0.25 <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05

5.73 4.46 1.71 5.34 5.17 3.56 3.59 4.90 4.60 4.40 3.61 2.74

6.46 5.40 4.65 5.73 5.95 3.99 3.9 5.3 4.6 5.2 4.0 3.5

0.73 0.94 2.94 0.39 0.78 0.43 0.31 0.4 - 0.8 0.39 0.76

0.003 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 0.003 0.015 <0.002 0.002 <0.002

9.8 7.0 5.0 7.1 6.0 7.4 10.3 15.3 9.6 10.1 11.6 10.3

1080 970 948 1020 81 1050 1020 1000 940 981 1030 976

7.5 7.82 7.80 7.18 7.30 7.29 7.41 7.29 7.20 7.33 7.42 7.22

34 15.1 26.0 9 18 22 49 34 13 13 54 36

574 471 505 516 578 580 572 523 506 554 534 553

0.04 0.008 0.007 0.05 0.05 0.06 0.10 0.09 0.08 0.09 0.08 0.14

0.237 0.049 0.044 0.056 0.045 0.056 0.046 0.061 0.049 0.053 0.043 0.045

0.216 0.186 0.161 0.215 0.173 0.162 0.161 0.205 0.160 0.182 0.144 0.186

0.00004 <0.001 <0.001 <0.00002 <0.00002 <0.000014 <0.000014 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015

184 158 169 165 192 193 189 172 170 186 179 185

0.003 <0.003 <0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002

0.0012 <0.003 <0.003 <0.002 0.0002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0047 <0.002

0.172 17.4 3.07 38.5 10.4 23.8 25.9 29.3 30.1 28.7 22.7 32.1

<0.00002 <0.002 <0.002 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 <0.00002 <0.00002 0.00007 0.00022

27.9 18.6 20.1 25.1 23.9 24.0 24.3 22.7 19.6 21.7 21.1 21.9

0.741 0.301 0.291 0.325 0.314 0.422 0.231 0.539 0.222 0.428 0.26 0.204

15.7 9.33 8.68 8.7 9.8 7.8 7.2 9.1 8.5 7.8 7.1 5.8

7.9 4.91 3.64 4.5 3.9 5.1 5.5 7.0 7.0 7.2 6.1 7.6

0.022 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. IS indicates insufficient sample for analysis.
14.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW14 OW14 OW14 OW14 OW14 OW14 OW14

Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23

445 479 512 488 517 573 619

13.7 19.9 25.5 60.8 60.4 51.6 42.8

<0.05 <0.05 <0.05 <0.05 0.13 0.09 0.08

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

2.24 2.64 2.15 4.71 2.82 5.75 2.29

2.7 3.0 2.8 5.9 4.4 6.0 3.4

0.46 0.36 0.65 1.19 1.58 0.25 1.11

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

8.9 11.2 9.3 10.0 15.4 9.1 18.0

968 1000 1020 1200 1270 1270 1400

7.28 7.22 7.51 7.32 7.32 7.35 7.23

40 33 44 49 132 83 97

553 600 595 613 700 607 705

0.09 0.10 0.10 0.07 0.06 0.06 0.12

0.034 0.042 0.034 0.060 0.047 0.061 0.055

0.102 0.167 0.165 0.199 0.191 0.163 0.176

<0.000015 <0.000015 0.000038 <0.000028 <0.000028 <0.000028 <0.000015

184 198 196 200 231 197 223

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

<0.002 <0.002 <0.002 0.0014 0.0008 0.0006 0.0009

3.23 34.4 13.6 45.2 21.8 35.0 22.0

0.00003 <0.00002 0.00005 0.00012 <0.00004 <0.00004 <0.00004

22.7 25.5 25.5 27.3 29.6 28.2 35.9

0.185 0.182 0.250 0.153 0.172 0.225 0.096

5.7 5.2 5.0 8.8 8.2 8.3 6.6

7.5 6.9 6.7 13.8 28.6 19.9 32.0

<0.005 <0.005 0.012 <0.005 <0.005 <0.005 0.008

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. IS indicates insufficient sample for analysis.
14.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW15 OW15 Dup#1 OW15 OW15 OW15 OW15 OW15 OW15 OW15 OW15 OW15 OW15

Chemical ODWQS

Parameter Nov-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19 Jul-20 Nov-20 Jun-21 Nov-21

Alkalinity(as CaCO3) 30 - 500 [OG] 505 521 534 548 553 499 513 466 490 355 499 436

Chloride 250 [AO] 54.7 54.8 57.9 41.6 69.9 46.4 65.2 49.9 67.5 18.6 57.1 29.1

Nitrate(as N) 10 (MAC) d <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 0.10 0.08 <0.05 <0.05 <0.05

Nitrite(as N) 1 (MAC) d <0.1 <0.1 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ammonia(as N) 0.10 0.10 0.08 0.11 0.39 0.20 0.53 0.27 0.47 0.11 0.30 0.05

Total Kjeldahl Nitrogen(as N) 0.56 0.65 0.46 0.7 3.4 3.3 2.3 0.7 0.7 0.6 8.9 11.6

Organic Nitrogen 0.15 0.46 0.55 0.38 0.59 3.01 3.10 1.77 0.43 0.23 0.49 8.6 11.55

Phenols <0.001 <0.001 <0.001 <0.001 <0.001 0.021 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001

Dissolved Organic Carbon(DOC) 5 [AO] 6.0 5.9 6.4 13.9 5.6 12.2 6.9 12.5 5.1 16.7 6.0 12.2

Conductivity (us/cm) 1370 1370 1540 1360 1530 1320 1520 1250 1500 842 1490 1000

pH 7.70 7.76 7.61 7.76 7.75 7.50 7.90 7.72 7.52 7.59 7.76 7.77

Sulphate (as SO4) 250 (AO) 212 213 217 157 267 156 277 162 291 62 235 105

Hardness(as CaCO3) 80-100 [OG] 766 764 768 684 748 676 805 576 810 411 819 564

Aluminum 0.1 [OG] 0.05 0.05 0.05 0.09 0.09 0.08 0.08 0.07 0.10 0.05 0.11 0.09

Barium 1 [MAC] 0.235 0.233 0.225 0.129 0.193 0.119 0.164 0.091 0.208 0.071 0.179 0.100

Boron 5 [IMAC] 0.261 0.260 0.264 0.209 0.296 0.219 0.349 0.174 0.366 0.046 0.347 0.196

Cadmium 0.005 (MAC) 0.00003 <0.00002 <0.000014 0.000014 <0.000015 <0.000015 <0.000015 <0.000028 <0.000028 <0.000015 <0.000028 <0.000015

Calcium - 184 184 178 164 164 163 180 139 178 102 186 137

Chromium 0.05 (MAC) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002

Copper 1 [AO] 0.0008 0.0008 <0.002 <0.002 <0.002 <0.002 <0.002 0.0043 <0.002 0.003 0.004 <0.002

Iron 0.3 [AO] 0.084 0.080 0.332 0.619 0.352 0.999 0.330 1.17 0.423 0.808 0.836 0.886

Lead 0.01 (MAC)c <0.00002 <0.00002 0.00010 0.00022 0.00017 0.00020 0.00020 0.00022 0.00025 0.00019 0.00022 0.00017

Magnesium - 74.1 74.1 78.8 66.7 82.3 65.4 86.4 55.7 89.1 38.2 86.1 53.8

Manganese 0.05 [AO] 0.854 0.846 0.407 0.472 0.290 0.466 0.334 0.391 0.378 0.258 0.405 0.365

Potassium - 1.9 1.9 2.4 2.9 2.5 3.1 2.7 3.1 2.9 3.1 3.2 3.6

Sodium 200 [AO] 48.1 47.8 51.1 39.0 55.2 41.5 52.3 29.7 51.5 13.5 51.6 27.8

Zinc 5 [AO] <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. IS indicates insufficient sample for analysis.
14.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW15 OW15 OW15 OW15

Jun-22 Nov-22 May-23 Sep-23

491 409 493 450

56.8 8.8 55.0 6.6

<0.05 <0.05 <0.05 0.06

<0.05 <0.05 <0.05 <0.05

0.42 0.05 0.20 0.16

3.8 14.7 3.2 3.6

3.38 14.65 3.0 3.44

<0.001 0.002 <0.001 <0.001

5.2 19.5 4.4 22

1510 756 1360 816

7.76 7.78 7.88 7.68

248 4 256 3

839 439 680 439

0.58 0.25 0.04 0.07

0.180 0.067 0.146 0.077

0.364 0.074 0.313 0.075

<0.000028 <0.000015 <0.000028 <0.000015

190 112 152 114

0.002 0.001 <0.001 <0.001

0.0021 0.0014 0.0005 0.0008

1.55 1.15 0.427 2.49

0.00089 0.00057 0.00012 0.00027

88.8 38.6 73.2 37.4

0.455 0.305 0.374 0.404

3.2 3.3 2.4 3.1

44.9 9.4 38.4 7.9

<0.005 <0.005 <0.005 0.005
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

OW16 OW16 OW16 OW16 OW16 OW16 OW16 OW16 OW16 OW16 OW16 OW16

Chemical ODWQS

Parameter Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19 Jul-20 Nov-20 Jun-21 Nov-21 Jun-22

Alkalinity(as CaCO3) 30 - 500 [OG] 303 289 280 274 263 263 268 271 262 265 275 272

Chloride 250 [AO] 6.7 7.4 6.1 8.4 7.6 7.8 9.2 8.3 7.1 7.3 7.4 7.3

Nitrate(as N) 10 (MAC) d 0.6 0.68 0.2 0.48 0.38 0.27 0.21 0.68 0.33 0.41 0.35 0.75

Nitrite(as N) 1 (MAC) d 0.2 0.33 0.3 0.08 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ammonia(as N) 0.04 <0.01 0.06 0.10 0.12 0.19 0.20 0.17 0.08 0.06 <0.01 0.08

Total Kjeldahl Nitrogen(as N) 0.37 0.27 0.3 18.7 3.2 0.5 0.5 0.4 0.3 22.9 34.0 5.7

Organic Nitrogen 0.15 0.33 0.27 0.24 18.6 3.08 0.31 0.30 0.23 0.22 22.84 34.0 5.62

Phenols <0.001 <0.001 <0.001 <0.001 0.025 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001

Dissolved Organic Carbon(DOC) 5 [AO] 3.9 2.2 3.2 1.5 4.4 8.5 4.3 2.7 4.3 4.6 2.3 2.7

Conductivity (us/cm) 585 573 569 554 573 558 572 550 563 557 551 568

pH 7.99 7.93 8.01 8.04 7.81 7.99 7.97 7.79 7.82 8.00 7.98 7.85

Sulphate (as SO4) 250 (AO) 10 7 16 12 15 26 39 13 13 14 18 13

Hardness(as CaCO3) 80-100 [OG] 338 325 314 275 325 315 315 305 332 326 305 324

Aluminum 0.1 [OG] 0.03 0.03 0.05 0.05 0.05 0.05 0.05 0.03 0.05 0.07 0.05 0.15

Barium 1 [MAC] 0.081 0.072 0.066 0.064 0.080 0.056 0.081 0.091 0.095 0.088 0.079 0.071

Boron 5 [IMAC] 0.014 <0.005 0.012 0.009 0.010 0.007 0.011 0.012 <0.005 0.011 0.011 <0.005

Cadmium 0.005 (MAC) 0.00004 <0.000014 <0.000014 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015 <0.000015

Calcium - 90.8 85.7 83.5 71.3 88.5 83.4 84.5 80.0 86.4 86.8 81.4 85.5

Chromium 0.05 (MAC) <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001

Copper 1 [AO] 0.0303 <0.002 <0.002 <0.002 <0.002 0.006 0.0027 <0.002 0.012 <0.002 <0.002 0.0010

Iron 0.3 [AO] 0.023 <0.005 0.005 0.010 0.023 0.005 0.146 0.046 0.132 0.076 0.120 0.290

Lead 0.01 (MAC)c <0.00002 <0.00002 <0.00002 0.00006 0.00005 0.00002 0.00007 0.00006 0.00007 0.00003 0.00007 0.00023

Magnesium - 27.0 26.9 25.6 23.6 25.3 26.0 25.2 25.6 28.2 26.5 24.6 26.7

Manganese 0.05 [AO] 0.366 0.218 0.117 0.116 0.177 0.073 0.135 0.096 0.154 0.104 0.124 0.091

Potassium - 0.9 1.0 1.0 0.9 0.8 1.0 0.8 1.2 1.0 0.9 0.9 1.1

Sodium 200 [AO] 4.7 3.7 3.2 3.1 3.7 3.1 3.3 3.0 3.6 3.1 3.0 2.7

Zinc 5 [AO] <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005

NOTES:
1.  All results expresses in mg/L unless otherwise noted.
2.  ODWQS is the Ontario Drinking Water Quality Standards, MOE, revised 2001.
3.  MAC maximum acceptable concentration ODWQS.
4.  IMAC indicates an interim maximum acceptable concentration ODWQS.
5.  AO indicates an aesthetic objective ODWQS, not health related.
6.  OG indicates an operational guideline ODWQS, not health related.
7.  c indicates that the guideline applies to water at the point of consumption.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9. nd indicates parameter not detected.
8.  d, where nitrate and nitrite are present the total of the two should not exceed 10 mg/L.
9.  < indicates parameter not detected above method detection limit.
10.  <T indicates a detection of a Trace amount less than the method detection limit.
11.  S.E. indicates a sampling error.
12. nd indicates parameter not detected.
13. IS indicates insufficient sample for analysis.
14.  Shaded values indicate exceedance of ODWQS.
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TABLE E-2
HISTORICAL WELL WATER QUALITY
KINLOSS LANDFILL

Chemical ODWQS

Parameter

Alkalinity(as CaCO3) 30 - 500 [OG]

Chloride 250 [AO]

Nitrate(as N) 10 (MAC) d

Nitrite(as N) 1 (MAC) d

Ammonia(as N)

Total Kjeldahl Nitrogen(as N)

Organic Nitrogen 0.15

Phenols

Dissolved Organic Carbon(DOC) 5 [AO]

Conductivity (us/cm)

pH

Sulphate (as SO4) 250 (AO)

Hardness(as CaCO3) 80-100 [OG]

Aluminum 0.1 [OG]

Barium 1 [MAC]

Boron 5 [IMAC]

Cadmium 0.005 (MAC)

Calcium -

Chromium 0.05 (MAC)

Copper 1 [AO]

Iron 0.3 [AO]

Lead 0.01 (MAC)c

Magnesium -

Manganese 0.05 [AO]

Potassium -

Sodium 200 [AO]

Zinc 5 [AO]

OW16 OW16 OW16

Nov-22 May-23 Sep-23

302 295 311

6.6 7.7 6.9

0.44 0.59 0.28

<0.05 <0.05 <0.05

0.03 0.01 0.12

26.7 8.5 <0.1

26.67 8.49 <0.1

<0.001 <0.001 <0.001

5.7 3.9 8.3

579 575 607

7.87 8.09 7.56

16 15 16

347 300 327

0.04 0.02 0.06

0.096 0.080 0.092

0.014 0.008 0.018

<0.000015 <0.000015 <0.000015

91.8 79.0 87.1

<0.001 <0.001 <0.001

0.0011 0.0003 0.0007

0.257 0.052 0.177

0.00007 0.00002 0.00005

28.5 25.0 26.5

0.189 0.108 0.193

1.0 1.0 0.8

3.6 2.9 3.6

<0.005 <0.005 <0.005
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Ministry of the Environment, 
Conservation & Parks 
Owen Sound District Office 
 
101 17th Street East, 3rd Floor 
Owen Sound ON  N4K 0A5 
Tel.:     519-371-2901 
Fax.:    519-371-2905 

 
 
 
 

Ministère de l'Environnement, de la Protection de 
la nature et des Parcs  
Bureau de district d'Owen Sound 
  
101 17ème rue Est, 3e étage 
Owen Sound ON  N4K 0A5 
Tél. :     519-371-2901 
Téléc. : 519-371-2905 

 

 

 

November 30, 2020 

 

Mr. John Yungblut 

Township of Huron-Kinloss 

PO Box 130 

21 Queen Street 

Ripley  ON  N0G 2R0 

 

Via email: jyungblut@huronkinloss.com 

 

Dear Mr. Yungblut,   

 

Re:  Kinloss Landfill 2019 Annual Report  

 MOE File: SI BR HK C6 610 

 

We have received a copy of the report titled “2019 Annual Monitoring Report, Kinloss Landfill 

Site”, dated July 2020, and prepared by WSP.  A copy of this report was forwarded to our 

Regional Technical Support Section for review.  Our Regional Hydrogeologist reviewed the 

report and provides the following comments limited to the hydrogeological aspects of the landfill 

monitoring program as presented in the 2019 report. 

 

The results of the 2019 groundwater monitoring program were generally consistent with data 

collected in previous years. Leachate impacts are observed in monitoring wells downgradient of 

the landfill, including OW4, OW13S, OW13I and OW15. Samples collected from these locations 

are characterized by elevated concentrations of several leachate indicator parameters in excess of 

the Reasonable Use Guideline (RUG) criteria, including alkalinity, hardness, iron, DOC and 

manganese. Iron, DOC, and manganese are also slightly elevated at several upgradient or cross-

gradient locations, indicating that there is some natural variability in the background 

concentration of these parameters. Samples collected at OW16 continue to return results similar 

to background groundwater quality, indicating that the leachate plume is sufficiently attenuated 

on the downgradient property. 

 

Upon reviewing the 2019 monitoring reports for the Kinloss landfill site, the following 

comments are provided: 

 

1. Section 3.5 of the report argues that it is “excessive” to include several parameters 

(including nitrate and nitrite) in the Reasonable Use Assessment. However, as detailed 

in the December 13, 2018 letter from WSP, the consultant has previously agreed to 

include these parameters in the assessment. As mentioned previously, if the Consultant 

requires additional guidance on this issue, it is recommended that a teleconference be 

scheduled to discuss these concerns.  
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2. As detailed in the December 13, 2018 letter from WSP, the consultant has proposed to 

use the RUG criterion for nitrate (as N) to set a compliance limit for the concentration 

of ammonia at the boundary well locations. It is suggested that that a compliance 

criterion for ammonia is not needed at this time, provided that the downgradient 

ammonia concentration remains low and nitrate and nitrite are included in the RUG 

assessment going forward. 

 

In the letter dated December 13, 2018, from WSP, they acknowledged that the ECA should be 

amended to formally recognize the CAZ on the leased lands located to the east of the site.  Could 

you please provide an update on the status of the ECA amendment application to recognize the 

leased buffer lands as CAZ. 

 

If you have any questions concerning this letter or the attached memo, please contact me at (519) 

374-1388. 

 

Sincerely, 

 

 
 

Ian Mitchell 

District Engineer 

Owen Sound District 

 

cc. Stephen Taziar, WSP Owen Sound, Stephen.Taziar@wsp.com 

 Lisa Hines, MECP, Owen Sound 

 Simon Thuss, MECP, London 
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Ministry of the Environment, 
Conservation & Parks 
Owen Sound District Office 
 
101 17th Street East, 3rd Floor 
Owen Sound ON  N4K 0A5 
Tel.:     519-371-2901 
Fax.:    519-371-2905 

 
 
 
 

Ministère de l'Environnement, de la Protection de 
la nature et des Parcs  
Bureau de district d'Owen Sound 
  
101 17ème rue Est, 3e étage 
Owen Sound ON  N4K 0A5 
Tél. :     519-371-2901 
Téléc. : 519-371-2905 

 

 

 

December 4, 2020 

 

Mr. John Yungblut 

Township of Huron-Kinloss 

PO Box 130 

21 Queen Street 

Ripley  ON  N0G 2R0 

 

Via email: jyungblut@huronkinloss.com 

 

Dear Mr. Yungblut,   

 

Re:  Kinloss Landfill 2019 Annual Report  

 MOE File: SI BR HK C6 610 

 

Further to my letter to you dated November 30, 2020, containing groundwater comments for the 

Kinloss Landfill Site 2019 Monitoring Report, our regional surface water specialist has reviewed 

the 2019 annual report. 

 

During 2019 monitoring year, surface water samples were collected on June 12 and November 

20 from SW1 and SW2 locations. The samples were analyzed for field parameters, general 

chemistry, nutrients and selected metals.  The following is a summary of analytical results: 

 

• The PWQO for aluminum exceeded in both SW1 and SW2 samples collected on June 

12, 2019. 

• The PWQO for iron also exceeded in SW1 sample collected on November 20, 2019. 

• Other water quality parameters were measured below PWQO, where available. 

 

Our surface water reviewer has the following comments based the 2019 surface water 

monitoring data for the Kinloss Landfill Site: 

 

1. Measured concentrations of aluminum and iron in 2019 samples were slightly higher than 

their concentrations reported for past monitoring events. Since levels higher than PWQO 

were also measured in samples collected from the upstream location, no action is required 

at this time. 

2. In general, water quality measured at both, upstream and downstream, surface water 

monitoring locations is similar and therefore suggest that the landfill Site does not have 

significant adverse effects on the Creek’s water quality. 

3. It is agreed that surface water monitoring should continue as per the requirements of the 

current ECA. 
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If you have any questions concerning this letter, please contact me at (519) 374-1388. 

 

Sincerely, 

 

 
 

Ian Mitchell 

District Engineer 

Owen Sound District 

 

cc. Stephen Taziar, WSP Owen Sound, Stephen.Taziar@wsp.com 

 Lisa Hines, MECP, Owen Sound 

 Nilima Gandhi, MECP, London 

mailto:Stephen.Taziar@wsp.com


Ministry of the Environment,
Conservation and Parks

Ministère de l'Environnement, de la Protection 
de la nature et des Parcs

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

Page 1 of 5

                                                  

Kinloss Landfill
, 

Inspection Report

System Number:
Inspection Start Date: 11/18/2021
Inspection End Date: 12/02/2021
Inspected By: Ian Mitchell
Badge #:  701

__________________
(signature)

https://www.ontario.ca/page/tell-us-about-your-experience-government-inspection-or-audit


Ministry of the Environment,
Conservation and Parks

Ministère de l'Environnement, de la Protection 
de la nature et des Parcs

Page 2 of 5
Event Number: 1-86486088

NON-COMPLIANCE/NON-CONFORMANCE ITEMS

The following item(s) have been identified as non-compliance/non-conformance, based on a "No" response
captured for a legislative or best management practice (BMP) question (s), respectively. 

Question Group: Other Inspection Findings

Question ID 949100
Question Question 

Type
Legislative Requirement

Were the inspection questions sufficient to address other 
identified non-compliance items?

Legislative Not Applicable

Observation/Corrective Action(s)

The following instances of non-compliance were also noted during the inspection:  The Environmental 
Compliance Approval should reflect the current status of the site.  In this case the site is temporarily 
closed.  The ECA does not reflect this situation and needs to be amended.  It appears this amendment 
requirement was missed when the site changed operational status a number of years ago. 

  

Question Group: Records / Reports

Question ID OOL 45
Question Question 

Type
Legislative Requirement

Has the Certificate of Requirement been registered on 
Title?

Legislative EPA | 27 | (1)

Observation/Corrective Action(s)

No  Appendix H of  the 2020 annual report documents there is a registration on title of a lease which 
appears to be for buffer lands.  Documentation confirming the actual landfill site is registered on title 
could not be located in the Ministry's file.  The Township should ensure that the landfill Site is 
registered on title. The Township should provide confirmation in writing that the Site is registered on 
title, including a copy of the Certificate of Prohibition by December 31, 2021.  If the actual site is not 
registered on title, then this will need to be done.

  



Ministry of the Environment,
Conservation and Parks

Ministère de l'Environnement, de la Protection 
de la nature et des Parcs

Page 3 of 5
Event Number: 1-86486088

INSPECTION DETAILS

This section includes all questions that were assessed during the inspection.

Ministry Program: Regulated Activity: WASTE : Landfills 

Question ID OOL 1
Question Question 

Type
Legislative 
Requirement

Does the Open landfill site have an Environmental 
Compliance Approval (ECA)?

Legislative EPA | 27 | (1)

Observation
Yes  Certificate of Approval A272801 dated October 1, 1980 and amended in 1993 for 
submission of annual report.  The ECA was also amended 1996 requiring groundwater and 
surface water monitoring.

Question ID OOL 5
Question Question 

Type
Legislative 
Requirement

Is the landfill required to take and test monitoring  well 
samples to determine the quality of the ground water?

Information Not Applicable

Observation
Yes  

Question ID OOL 6
Question Question 

Type
Legislative 
Requirement

Are monitoring well samples taken and tested to determine 
the quality of the groundwater?

Legislative EPA | 27 | (1),
EPA | R.R.O. 
1990, Reg. 347 | 
11 | (7)

Observation
Yes  

Question ID OOL 7
Question Question 

Type
Legislative 
Requirement

Is the ministry satisfied with the groundwater monitoring 
program at the site?

Legislative EPA | 27 | (1),
EPA | R.R.O. 
1990, Reg. 347 | 
11 | (7)

Observation
Yes  



Ministry of the Environment,
Conservation and Parks

Ministère de l'Environnement, de la Protection 
de la nature et des Parcs

Page 4 of 5
Event Number: 1-86486088

Question ID OOL 10
Question Question 

Type
Legislative 
Requirement

Are measures taken to manage leachate to prevent off-site 
contamination?

Legislative EPA | 27 | (1),
EPA | R.R.O. 
1990, Reg. 347 | 
11 | (7)

Observation
Yes  30 acres of buffer lands to the east allow for leachate attenuation.  The agreement to allow 
these lands to be used for contamination attenuation (99 year lease) was registered on title by 
instrument # 264927, dated February 28, 1990.

Question ID OOL 12
Question Question 

Type
Legislative 
Requirement

Is the landfill required to manage landfill gas generated at 
the site?

Information Not Applicable

Observation
Yes  There are three gas monitoring probes on site

Question ID OOL 34
Question Question 

Type
Legislative 
Requirement

Has an annual operations report been submitted? Legislative EPA | 27 | (1)
Observation
Yes  The 2020 Annual Monitoring report was submitted on July 7, 2021

Question ID OOL 35
Question Question 

Type
Legislative 
Requirement

Is the ministry satisfied with the annual report submitted? Legislative EPA | 27 | (1)
Observation
Yes  

Question ID OOL 37
Question Question 

Type
Legislative 
Requirement

Is there an ECA condition requiring financial assurance? Information Not Applicable
Observation
No  



Ministry of the Environment,
Conservation and Parks

Ministère de l'Environnement, de la Protection 
de la nature et des Parcs

Page 5 of 5
Event Number: 1-86486088

Question ID OOL 45
Question Question 

Type
Legislative 
Requirement

Has the Certificate of Requirement been registered on Title? Legislative EPA | 27 | (1)
Observation
No  Appendix H of  the 2020 annual report documents there is a registration on title of a lease 
which appears to be for buffer lands.  Documentation confirming the actual landfill site is 
registered on title could not be located in the Ministry's file.  The Township should ensure that the 
landfill Site is registered on title. The Township should provide confirmation in writing that the 
Site is registered on title, including a copy of the Certificate of Prohibition by December 31, 2021.
If the actual site is not registered on title, then this will need to be done.

Question ID 949100
Question Question 

Type
Legislative 
Requirement

Were the inspection questions sufficient to address other 
identified non-compliance items?

Legislative Not Applicable

Observation
The following instances of non-compliance were also noted during the inspection:  The 
Environmental Compliance Approval should reflect the current status of the site.  In this case the 
site is temporarily closed.  The ECA does not reflect this situation and needs to be amended.  It 
appears this amendment requirement was missed when the site changed operational status a 
number of years ago. 
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Wellwood, Debbie

From: Hines, Lisa (MECP) <Lisa.Hines@ontario.ca>
Sent: June 12, 2023 1:43 PM
To: Hutchesson, Sarah; John Yungblut
Cc: Jane Eybergen; Tamasauskas, Kaurel
Subject: RE: Submission of Annual Monitoring Reports - Huron and Kinloss Landfill Sites

Good afternoon Sarah, 
  
Surface water reviews of the 2022 Annual Monitoring Reports for the Huron Landfill and Kinloss 
Landfill have been completed. The following comments were provided by the ministry’s technical 
reviewer: 
  
Huron Landfill: 
  

Based on my review of 2022 surface water monitoring results for the Huron landfill Site, I have the 
following comments: 

1. Surface water quality measured for both river monitoring locations (SW1, SW2) is similar and do not 
suggest significant impact from landfill activities.  Slight exceedances of aluminum and iron at the 
downstream location do not require any action. 

2. Water quality measured for the ponded water (SW3) showed exceedances of several parameters, 
indicative of leachate impacts.  It is recommended to continue monitoring SW3 location and track changes 
in contamination level in future monitoring efforts. 

3. Surface water monitoring program and its reporting to MECP should continue as per the existing ECA 
requirements. 

Kinloss Landfill: 
  

Based on my review of the 2020-2022 surface water monitoring data for the Kinloss Landfill Site, I have 
the following comments: 

  
1. During 2020-2022 monitoring events, certain measurements of aluminum, zinc and TP in surface water 

samples exceeded their PWQOs.  Since these concentrations are not at alarming levels, no action required 
at this time. 

2. In general, water quality measured at both, upstream and downstream, surface water monitoring locations 
is similar and hence suggest that the landfill Site does not have significant impact on the Creek’s water 
quality.   

3. It is agreed that surface water monitoring should continue as per the requirements of the current ECA.   
  
Regards, 
  
Lisa Hines  
Senior Environmental Officer  
Ministry of the Environment, Conservation and Parks 
Owen Sound District Office 
101-17th Street East, 3rd Floor, Owen Sound, ON N4K 0A5 
E:  Lisa.Hines@ontario.ca 
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P:  519-270-6627 
F:  519-371-2905 
  
 NOTICE: This electronic transmission, including any accompanying attachments, may contain 
confidential and privileged information that could be privileged and/or exempt from disclosure under 
applicable law, and is intended for the use of the recipient(s) named above. If you have received this 
communication in error, please notify the sender immediately by return email and permanently delete 
the copy you received. Thank you. 
  
From: Hutchesson, Sarah <sarah.hutchesson@wsp.com>  
Sent: March 30, 2023 8:14 PM 
To: Hines, Lisa (MECP) <Lisa.Hines@ontario.ca>; John Yungblut <jyungblut@huronkinloss.com> 
Cc: Jane Eybergen <jeybergen@huronkinloss.com>; Tamasauskas, Kaurel <Kaurel.Tamasauskas@wsp.com> 
Subject: Submission of Annual Monitoring Reports ‐ Huron and Kinloss Landfill Sites 
  

CAUTION ‐‐ EXTERNAL E‐MAIL ‐ Do not click links or open attachments unless you recognize the sender. 
Hi Lisa,  
  
We are submitting two (2) 2022 Landfill Annual Monitoring Reports (AMR) on behalf of the Township of Huron‐Kinloss 
today. 
  
We are submitting the reports electronically, consistent with requests from the MECP.  My next email will have the link 
to the folder titled ‘Submitted March 2023 HK’, where you will be able to access the final version of the 2022 AMRs 
being submitted today, March 30th, 2023, on behalf of the Township of Huron‐Kinloss:   
  

1. 2022 AMR – Huron Landfill,  due to the MECP by March 31st, 2023 as per ECA No. A272601 
2. 2022 AMR – Kinloss Landfill , due to the MECP by March 31st, 2023 as per ECA No. A272801 

  
I have included John Yungblut and Jane Eybergen from the Township of Huron‐Kinloss on this and the submission email. 
  
Please let me know if I can forward the link to the 2022 Huron‐Kinloss Landfill AMR folder to anyone else at the MECP. 
  
Please let me know that you have received this email, as well as that you can access the 2022 AMRs being submitted 
today.  
  
Sincerely,  
  
Sarah 
  
 
           

 

      Sarah Hutchesson 
Environmental Engineer  
M.Sc., P.Eng.  
She/Her 

        
      T+ 1 705-712-0185 

M+ 1 705-441-6016 
        

         WSP Canada Inc. 
561 Bryne Drive Units C&D  
Barrie, Ontario 
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L4N 9Y3 Canada 
        
      wsp.com 

  
  
  

 
 
NOTICE: This communication and any attachments ("this message") may contain information which is privileged, confidential, proprietary or otherwise subject to 
restricted disclosure under applicable law. This message is for the sole use of the intended recipient(s). Any unauthorized use, disclosure, viewing, copying, 
alteration, dissemination or distribution of, or reliance on, this message is strictly prohibited. If you have received this message in error, or you are not an 
authorized or intended recipient, please notify the sender immediately by replying to this message, delete this message and all copies from your e-mail system 
and destroy any printed copies. You are receiving this communication because you are listed as a current WSP contact. Should you have any questions regarding 
WSP's electronic communications policy, please consult our Anti-Spam Commitment at www.wsp.com/casl. For any concern or if you believe you should not be 
receiving this message, please forward this message to caslcompliance@wsp.com so that we can promptly address your request. Note that not all messages sent 
by WSP qualify as commercial electronic messages.  
 
AVIS : Ce message, incluant tout fichier l'accompagnant (« le message »), peut contenir des renseignements ou de l'information privilégiés, confidentiels, 
propriétaires ou à divulgation restreinte en vertu de la loi. Ce message est destiné à l'usage exclusif du/des destinataire(s) voulu(s). Toute utilisation non permise, 
divulgation, lecture, reproduction, modification, diffusion ou distribution est interdite. Si vous avez reçu ce message par erreur, ou que vous n'êtes pas un 
destinataire autorisé ou voulu, veuillez en aviser l'expéditeur immédiatement et détruire le message et toute copie électronique ou imprimée. Vous recevez cette 
communication car vous faites partie des contacts de WSP. Si vous avez des questions concernant la politique de communications électroniques de WSP, 
veuillez consulter notre Engagement anti-pourriel au www.wsp.com/lcap. Pour toute question ou si vous croyez que vous ne devriez pas recevoir ce message, 
prière de le transférer au conformitelcap@wsp.com afin que nous puissions rapidement traiter votre demande. Notez que ce ne sont pas tous les messages 
transmis par WSP qui constituent des messages electroniques commerciaux.  

 
 
 
-LAEmHhHzdJzBlTWfa4Hgs7pbKl  
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G-1    Summary of Surface Water Results (Pre-2007 – R.J. Burnside) 
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G-2    Summary of Surface Water Results (2007 – Present)   

  



Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2023

Surface Water Station SW 1 SW 1 SW 1 SW 1 SW 1 SW 1 SW 1 SW 1 SW 1 SW1 SW1 SW1 SW1

Date Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13
Units RDL PWQO

INORGANICS
Total Ammonia-N mg/L 0.05 0.06 ND 0.05 0.05 0.05 ND <0.05 <0.01 <0.01 0.03 <0.01 0.02 <0.01
Calculated Un-ionized Ammonia mg/L 2 0.020 (10) 0.003 0 0.0018 0.0006 0.001 - <0.004 <0.01 - <0.02 <0.02 <0.02 <0.02
Conductivity umho/cm 538 449 476 435 487 385 403 469 440 532 450 479 371
Total Dissolved Solids mg/L 1 352 286 330 NA NA NA NA 265 233 276 292 237 220
Dissolved Organic Carbon mg/L 0.1 3.6 8.8 10.3 4.7 7.1 8.3 5.0 8.0 12.3 2.0 11.6 11.8 9.5
Orthophosphate mg/L 0.01 ND ND ND NA NA NA NA NA NA NA NA NA NA
Total Phosphorus mg/L 0.002 0.030 (9) NA NA NA 0.009 0.01 ND <0.002 <0.01 <0.01 0.01 0.02 <0.01 <0.01
pH pH 6.5 - 8.5 8.3 8.1 8.1 8.1 7.9 8.2 8.1 7.72 7.94 8.07 7.37 7.97 8.09
Phenol-4AAP mg/L 0.001 0.001 ND ND ND ND ND ND <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Dissolved Sulphate (SO4) mg/L 1 13 43 ND 2 ND ND <1 1 11 <1 61 1 4
Turbidity 0.7 1.3 0.4 NA 0.8 0.2 0.4 0.4 1.3 7.0 1.2 1.1 0.5
Alkalinity (Total as CaCO3) mg/L 1 (7) 287 183 257 229 260 200 213 256 212 274 200 253 223
Dissolved Chloride (Cl) mg/L 1 8 9 5 5 5 4 5 4.1 4.3 5.4 6.5 4.1 4.4
Nitrite (N) mg/L 0.01 ND ND ND ND ND ND <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nitrate (N) mg/L 0.1 0.2 0.1 ND 0.4 ND 0.1 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 0.2
Nitrate + Nitrite mg/L 0.1 0.2 0.1 ND 0.4 ND 0.1 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Hardness mg/L 210 299 251 295 288 221 216
METALS
Total Aluminum (Al) µg/L 1 75  (8) 9200 6 ND ND 11 ND <5 30 20 20 50 20 30
Total Barium (Ba) µg/L 5 18 13 27 12 25 12 16 24 17 32 26 20 11
Total Boron (B) µg/L 10 200 (I) ND ND ND ND ND ND <10 10 99 8 <5 10 <5
Total Cadmium (Cd) µg/L 0.1 0.5 (3) 680 2.5 0.1 ND 0.5 0.2 <0.1 <0.02 <0.02 <0.02 0.04 <0.02 <0.02
Total Calcium (Ca) µg/L 200 35000 60000 76000 65000 75000 58000 60000 81300 68200 80400 80100 60200 57500
Total Chromium (Cr) µg/L 5 100 ND ND ND ND ND ND <5 <2 <2 <2 <2 <2 <2
Total Copper (Cu) µg/L 1 5 (4) 69000 1 ND ND 1 ND <1 <2 <2 0.3 <2 2 0.3
Total Iron (Fe) µg/L 50 300 300 ND ND ND 220 ND <100 59 32 912 24 47 7
Total Lead (Pb) µg/L 0.5 25 (5) 150 ND ND ND ND ND <0.5 <0.02 <0.02 0.03 0.04 0.03 <0.02
Total Magnesium (Mg) µg/L 50 89000 18000 22000 21000 23000 18000 18000 23300 19700 22900 21300 17100 17500
Total Manganese (Mn) µg/L 2 14000 3 110 ND 140 2 7 18 13 1030 13 26 2
Total Potassium (K) µg/L 200 8000 360 540 390 230 600 520 400 1000 300 700 300 400
Total Sodium (Na) µg/L 100 4800 1400 1300 1200 1400 1100 1200 1500 1400 2100 2500 1600 1600
Total Zinc (Zn) µg/L 5 30 (6) 270000 ND ND ND 8 ND <5 <5 <5 <5 <5 <5 <5
FIELD MEASUREMENTS Units
Temperature Degrees C 22.5 1.3 19.2 1.6 15.2 3.1 10.6 24.2 9.86 25 15.2 24.6 2.6
Conductivity µmhos 580 700 590 490 510 260 400 430 404 493 448 511 356
pH 7.20 7.79 7.99 8.00 8.07 8.58 8.60 8.3 7.55 7.15 7.65 7.65 7.90

NOTES: 7. Alkalinity should not be decreased by more than 25 % of the natural concentration. 

1. PWQO indicates Provicial Water Quality Objectives. 8. Interim PWQO = 75 µg/L for pH >6.5 to 9.0.

2. (I) indicates interim PWQO 9. PWQO = 0.020 mg/L to avoid nuisance algae  growth, PWQO = 0.010 mg/L for high level of protection

3. Cadmium Interim PWQO = 0.5 µg/L (for Hardness >100 mg/L as CaCO3)      PWQO = 0.030 mg/L for prevention of excessive plant growth

4. Copper Interim PWQO  = 5 µg/L(for Hardness >20 mg/L) 10. PWQO for un-ionized ammonia

5. Revised Interim PWQO = 5 µg/L (for Alkalinity > 80 mg/L (as CaCO3) 11. Shaded values indicates exceedance of PWQO.

6. Zinc Revised Interim PWQO = 20 µg/L 12. ND = Not detected

13. NA = Not analyzed

14. RDL = Reportable Detection Limit
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Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2023

Surface Water Station

Date
Units RDL PWQO

INORGANICS
Total Ammonia-N mg/L 0.05
Calculated Un-ionized Ammonia mg/L 2 0.020 (10)
Conductivity umho/cm
Total Dissolved Solids mg/L 1
Dissolved Organic Carbon mg/L 0.1
Orthophosphate mg/L 0.01
Total Phosphorus mg/L 0.002 0.030 (9)
pH pH 6.5 - 8.5
Phenol-4AAP mg/L 0.001 0.001
Dissolved Sulphate (SO4) mg/L 1
Turbidity
Alkalinity (Total as CaCO3) mg/L 1 (7)
Dissolved Chloride (Cl) mg/L 1
Nitrite (N) mg/L 0.01
Nitrate (N) mg/L 0.1
Nitrate + Nitrite mg/L 0.1
Hardness mg/L
METALS
Total Aluminum (Al) µg/L 1 75  (8)
Total Barium (Ba) µg/L 5
Total Boron (B) µg/L 10 200 (I)
Total Cadmium (Cd) µg/L 0.1 0.5 (3)
Total Calcium (Ca) µg/L 200
Total Chromium (Cr) µg/L 5 100
Total Copper (Cu) µg/L 1 5 (4)
Total Iron (Fe) µg/L 50 300
Total Lead (Pb) µg/L 0.5 25 (5)
Total Magnesium (Mg) µg/L 50
Total Manganese (Mn) µg/L 2
Total Potassium (K) µg/L 200
Total Sodium (Na) µg/L 100
Total Zinc (Zn) µg/L 5 30 (6)
FIELD MEASUREMENTS Units
Temperature Degrees C
Conductivity µmhos
pH

NOTES:

1. PWQO indicates Provicial Water Quality Objectives.

2. (I) indicates interim PWQO

3. Cadmium Interim PWQO = 0.5 µg/L (for Hardness >100 mg/L as CaCO3)

4. Copper Interim PWQO  = 5 µg/L(for Hardness >20 mg/L)

5. Revised Interim PWQO = 5 µg/L (for Alkalinity > 80 mg/L (as CaCO3)

6. Zinc Revised Interim PWQO = 20 µg/L

SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1

Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19

<0.01 <0.01 <0.02 <0.02 <0.01 0.02 <0.01 0.01 0.02 0.04 0.11 0.03
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
455 432 447 464 485 468 490 416 470 418 408 420
252 224 - - 276 262 259 222 258 232 225 209
12.4 10.2 5.7 5.5 8.0 7.7 8.1 11.4 7 12.7 8.1 8.1
NA NA NA NA NA NA NA NA NA NA NA NA

<0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 0.01 0.14 <0.01 0.01 0.02
8.05 7.97 8.44 8.08 7.92 7.97 7.98 8.03 8.44 8.01 8.03 8.07

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002 <0.002 <0.002
<1 1 0.97 2.98 <1 5 <1 2 <1 1 <1 2
0.5 0.9 <0.5 <0.5 - - 0.8 1.8 0.8 1.6 0.5 1.5
233 230 238 248 283 243 265 224 251 214 213 206
2.3 3.9 <0.10 8.01 2.6 5.1 4.4 3.1 3.1 3.7 2.1 4.6

<0.1 <0.1 <0.05 <0.10 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.1 0.1 <0.05 <0.10 <0.1 0.1 <0.05 <0.05 <0.05 <0.05 0.05 0.16
<0.1 <0.1 <0.05 <0.10 <0.1 - - - <0.05 <0.05 0.10 0.20
305 224 231 249 287 288 265 233 287 258 257 218

30 20 8 <4 20 30 30 50 50 50 90 40
26 15 20 16 - - 22 16 37 45 41 15
7 <5 <10 <10 6 <5 34 <5 9 5 108 5

<0.02 <0.02 <0.1 <0.1 <0.02 <0.2 <0.014 <0.014 <0.015 0.033 <0.015 <0.015
84900 60000 63300 68800 78000 79000 72500 61300 78700 70200 71400 58900

<2 <2 <3 <3 <2 <2 <1 <1 <2 <2 <1 2
<0.1 <0.1 <2 <2 <0.1 <0.1 0.2 <0.1 <0.1 4.6 0.1 1
76 53 <10 100 98 819 94 49 213 3630 130 411

<0.02 <0.02 <1 <1 <0.02 0.09 0.03 <0.02 <0.02 0.49 0.03 0.14
22600 18100 17700 18800 22500 22100 20300 19400 22000 20100 19200 17100

30 14 28 24 82 382 125 24 129 823 19 164
600 800 320 550 100 200 300 500 500 700 300 400

1600 1600 1640 2580 2000 3000 2000 1500 2800 2800 2900 1800
8 6 <5 <5 <2 <5 <5 <5 18 17 12 25

23.9 9.0 18.4 8.6 21.2 7.2 24.5 6.8 24.2 7.1 20.6 4.1
442 416 427 436 511 434 483 447 460 366 460 420
7.39 7.80 7.58 7.36 7.62 7.38 7.15 7.65 7.11 7.88 7.43 7.45

7. Alkalinity should not be decreased by more than 25 % of the natural concentration. 

8. Interim PWQO = 75 µg/L for pH >6.5 to 9.0.

9. PWQO = 0.020 mg/L to avoid nuisance algae  growth, PWQO = 0.010 mg/L for high level of protection

     PWQO = 0.030 mg/L for prevention of excessive plant growth

10. PWQO for un-ionized ammonia

11. Shaded values indicates exceedance of PWQO.

12. ND = Not detected

13. NA = Not analyzed

14. RDL = Reportable Detection Limit
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Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2023

Surface Water Station

Date
Units RDL PWQO

INORGANICS
Total Ammonia-N mg/L 0.05
Calculated Un-ionized Ammonia mg/L 2 0.020 (10)
Conductivity umho/cm
Total Dissolved Solids mg/L 1
Dissolved Organic Carbon mg/L 0.1
Orthophosphate mg/L 0.01
Total Phosphorus mg/L 0.002 0.030 (9)
pH pH 6.5 - 8.5
Phenol-4AAP mg/L 0.001 0.001
Dissolved Sulphate (SO4) mg/L 1
Turbidity
Alkalinity (Total as CaCO3) mg/L 1 (7)
Dissolved Chloride (Cl) mg/L 1
Nitrite (N) mg/L 0.01
Nitrate (N) mg/L 0.1
Nitrate + Nitrite mg/L 0.1
Hardness mg/L
METALS
Total Aluminum (Al) µg/L 1 75  (8)
Total Barium (Ba) µg/L 5
Total Boron (B) µg/L 10 200 (I)
Total Cadmium (Cd) µg/L 0.1 0.5 (3)
Total Calcium (Ca) µg/L 200
Total Chromium (Cr) µg/L 5 100
Total Copper (Cu) µg/L 1 5 (4)
Total Iron (Fe) µg/L 50 300
Total Lead (Pb) µg/L 0.5 25 (5)
Total Magnesium (Mg) µg/L 50
Total Manganese (Mn) µg/L 2
Total Potassium (K) µg/L 200
Total Sodium (Na) µg/L 100
Total Zinc (Zn) µg/L 5 30 (6)
FIELD MEASUREMENTS Units
Temperature Degrees C
Conductivity µmhos
pH

NOTES:

1. PWQO indicates Provicial Water Quality Objectives.

2. (I) indicates interim PWQO

3. Cadmium Interim PWQO = 0.5 µg/L (for Hardness >100 mg/L as CaCO3)

4. Copper Interim PWQO  = 5 µg/L(for Hardness >20 mg/L)

5. Revised Interim PWQO = 5 µg/L (for Alkalinity > 80 mg/L (as CaCO3)

6. Zinc Revised Interim PWQO = 20 µg/L

SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1

Jul-20 Nov-20 Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23

0.03 0.01 0.03 0.02 <0.01 0.02 <0.01 <0.05
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
510 392 479 399 473 628 447 495
268 204 249 217 257 331 239 256
10.6 10.3 9.0 11.3 8.8 5.8 7.6 12.7
NA NA NA NA NA NA NA NA

0.02 0.05 <0.01 <0.01 <0.01 0.05 0.01 0.01
7.81 8.14 8.09 8.08 8.14 7.82 7.92 7.46

<0.002 <0.002 0.002 <0.001 <0.001 <0.001 <0.001 <0.001
<1 2 1 1 <1 22 1 <1
4.1 0.3 2.7 0.2 0.3 5.4 5.5 1.1
272 201 248 217 262 258 252 273
3.7 3.5 3.2 3.1 2.6 31.5 2.4 4.5

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.08 <0.05 <0.05 <0.05 <0.05 4.17 0.08 <0.05
0.1 <0.05 <0.05 <0.05 <0.05 4.2 0.10 <0.10
275 214 266 230 267 300 233 279

30 40 20 30 60 100 20 70
36 13 25 13 20 30 20 31
9 <5 <5 5 <5 28 7 <5

<0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015
74900 59000 72900 62700 74000 78200 63900 77300

<2 <2 3 <2 <1 <1 <1 <1
6 0.1 0.1 0.2 0.3 1.5 0.2 0.5

931 88 143 41 57 155 116 507
0.25 <0.02 0.04 <0.02 0.24 0.12 0.05 0.02

21500 16100 20400 17800 20000 25400 17700 20800
1440 94 181 15 38 10 62 293
400 400 400 400 400 4300 300 200

1900 1300 1800 1700 2100 13900 1600 2300
<5 <5 <5 19 5 <5 5 48

18.6 8.0 20.1 5.0 14.9 5.3 18.3 17.8
531 335 476 393 455 382 417 493
6.85 7.81 7.54 7.30 7.23 8.06 7.79 7.37

7. Alkalinity should not be decreased by more than 25 % of the natural concentration. 

8. Interim PWQO = 75 µg/L for pH >6.5 to 9.0.

9. PWQO = 0.020 mg/L to avoid nuisance algae  growth, PWQO = 0.010 mg/L for high level of protection

     PWQO = 0.030 mg/L for prevention of excessive plant growth

10. PWQO for un-ionized ammonia

11. Shaded values indicates exceedance of PWQO.

12. ND = Not detected

13. NA = Not analyzed

14. RDL = Reportable Detection Limit
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Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2023

Surface Water Station

Date
Units RDL PWQO

INORGANICS
Total Ammonia-N mg/L 0.05
Calculated Un-ionized Ammonia mg/L 2 0.020 (10)
Conductivity umho/cm
Total Dissolved Solids mg/L 1
Dissolved Organic Carbon mg/L 0.1
Orthophosphate mg/L 0.01
Total Phosphorus mg/L 0.002 0.030 (9)
pH pH 6.5 - 8.5
Phenol-4AAP mg/L 0.001 0.001
Dissolved Sulphate (SO4) mg/L 1
Turbidity
Alkalinity (Total as CaCO3) mg/L 1 (7)
Dissolved Chloride (Cl) mg/L 1
Nitrite (N) mg/L 0.01
Nitrate (N) mg/L 0.1
Nitrate + Nitrite mg/L 0.1
Hardness mg/L
METALS
Total Aluminum (Al) µg/L 1 75  (8)
Total Barium (Ba) µg/L 5
Total Boron (B) µg/L 10 200 (I)
Total Cadmium (Cd) µg/L 0.1 0.5 (3)
Total Calcium (Ca) µg/L 200
Total Chromium (Cr) µg/L 5 100
Total Copper (Cu) µg/L 1 5 (4)
Total Iron (Fe) µg/L 50 300
Total Lead (Pb) µg/L 0.5 25 (5)
Total Magnesium (Mg) µg/L 50
Total Manganese (Mn) µg/L 2
Total Potassium (K) µg/L 200
Total Sodium (Na) µg/L 100
Total Zinc (Zn) µg/L 5 30 (6)
FIELD MEASUREMENTS Units
Temperature Degrees C
Conductivity µmhos
pH

NOTES:

1. PWQO indicates Provicial Water Quality Objectives.

2. (I) indicates interim PWQO

3. Cadmium Interim PWQO = 0.5 µg/L (for Hardness >100 mg/L as CaCO3)

4. Copper Interim PWQO  = 5 µg/L(for Hardness >20 mg/L)

5. Revised Interim PWQO = 5 µg/L (for Alkalinity > 80 mg/L (as CaCO3)

6. Zinc Revised Interim PWQO = 20 µg/L

SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2

Jul-07 Dec-07 Jul-08 Dec-08 Jul-09 Dec-09 Mar-10 Jun-11 Oct-11 Jun-12 Oct-12 Jun-13 Nov-13

0.07 ND 0.09 ND 0.05 ND <0.05 <0.01 <0.01 0.02 <0.01 <0.01 <0.01
0.003 - 0.003 ND 0.001 - <0.003 <0.01 - <0.02 <0.02 <0.02 <0.02
500 518 561 490 533 512 493 507 514 540 523 520 397
340 330 380 NA NA NA NA 294 287 301 364 259 246
8.7 4.5 7.0 3.8 4.3 5.3 3.3 4.7 7.8 2.5 5.7 8.5 7.9
ND ND ND NA NA NA NA NA NA NA NA NA NA
NA NA NA 0.011 0.013 0.004 0.004 0.01 <0.01 0.02 <0.01 0.01 <0.01
8.2 8.2 8.3 8.1 8.1 8.2 8.2 8.10 7.96 7.85 7.72 8.14 8.18

0.001 ND ND ND ND ND <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
ND 40 7 15 6 14 14 4 19 9 41 4 7
0.8 0.5 4.9 NA 1.3 0.6 0.6 1.5 0.6 6.9 1.4 3.8 1.7
277 227 298 249 280 251 245 277 246 289 314 272 243

6 10 8 7 7 11 11 4.8 6.0 6.1 7.5 4.8 4.7
ND ND ND ND ND ND <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.3 0.1 0.1 0.2 0.1 0.1 0.3 0.1 <0.1 0.3 <0.1 0.1 0.1
0.3 0.1 0.1 0.2 0.1 0.1 0.3 <0.2 <0.2 <0.3 <0.2 <0.1 <0.1

250 330 312 309 349 237 243

10 9 140 17 12 12 52 50 20 70 40 60 70
29 27 41 19 31 23 25 30 36 34 44 27 21
14 ND 15 ND 14 ND 15 12 109 12 18 13 8
0.1 0.8 0.5 1 0.9 0.1 0.1 <0.02 <0.02 <0.02 <0.02 0.22 <0.02

92000 70000 91000 68000 82000 73000 72000 88700 83500 81800 93200 63700 64100
ND ND ND ND ND ND <5 <2 <2 35 6 <2 <2
ND ND 1 ND ND ND 1 <2 <2 0.4 <2 2.4 0.3
580 ND 550 ND ND ND <100 111 47 399 36 98 52
ND ND 1.7 ND ND ND <0.5 0.14 0.09 0.25 <0.02 0.62 0.17

25000 22000 27000 22000 26000 24000 22000 26300 25000 25400 28100 19000 20100
360 8 220 9 43 13 15 49 15 66 10 50 21
ND 880 1100 960 760 1100 1100 1000 1700 900 1300 700 800

2200 3800 3100 2900 2800 3200 2900 2600 3500 3100 4700 2400 2300
ND ND 7 ND 7 ND <5 <5 <5 <5 <5 <5 <5

18.7 2.7 19.1 1.6 15.2 3.8 7.7 15 9.68 18.3 12.3 16.1 3.0
520 390 530 560 540 270 440 480 471 482 498 549 398
8.20 8.34 8.15 7.93 7.93 8.49 8.67 8.2 7.60 8.08 8.86 8.11 7.84

7. Alkalinity should not be decreased by more than 25 % of the natural concentration. 

8. Interim PWQO = 75 µg/L for pH >6.5 to 9.0.

9. PWQO = 0.020 mg/L to avoid nuisance algae  growth, PWQO = 0.010 mg/L for high level of protection

     PWQO = 0.030 mg/L for prevention of excessive plant growth

10. PWQO for un-ionized ammonia

11. Shaded values indicates exceedance of PWQO.

12. ND = Not detected

13. NA = Not analyzed

14. RDL = Reportable Detection Limit
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Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2023

Surface Water Station

Date
Units RDL PWQO

INORGANICS
Total Ammonia-N mg/L 0.05
Calculated Un-ionized Ammonia mg/L 2 0.020 (10)
Conductivity umho/cm
Total Dissolved Solids mg/L 1
Dissolved Organic Carbon mg/L 0.1
Orthophosphate mg/L 0.01
Total Phosphorus mg/L 0.002 0.030 (9)
pH pH 6.5 - 8.5
Phenol-4AAP mg/L 0.001 0.001
Dissolved Sulphate (SO4) mg/L 1
Turbidity
Alkalinity (Total as CaCO3) mg/L 1 (7)
Dissolved Chloride (Cl) mg/L 1
Nitrite (N) mg/L 0.01
Nitrate (N) mg/L 0.1
Nitrate + Nitrite mg/L 0.1
Hardness mg/L
METALS
Total Aluminum (Al) µg/L 1 75  (8)
Total Barium (Ba) µg/L 5
Total Boron (B) µg/L 10 200 (I)
Total Cadmium (Cd) µg/L 0.1 0.5 (3)
Total Calcium (Ca) µg/L 200
Total Chromium (Cr) µg/L 5 100
Total Copper (Cu) µg/L 1 5 (4)
Total Iron (Fe) µg/L 50 300
Total Lead (Pb) µg/L 0.5 25 (5)
Total Magnesium (Mg) µg/L 50
Total Manganese (Mn) µg/L 2
Total Potassium (K) µg/L 200
Total Sodium (Na) µg/L 100
Total Zinc (Zn) µg/L 5 30 (6)
FIELD MEASUREMENTS Units
Temperature Degrees C
Conductivity µmhos
pH

NOTES:

1. PWQO indicates Provicial Water Quality Objectives.

2. (I) indicates interim PWQO

3. Cadmium Interim PWQO = 0.5 µg/L (for Hardness >100 mg/L as CaCO3)

4. Copper Interim PWQO  = 5 µg/L(for Hardness >20 mg/L)

5. Revised Interim PWQO = 5 µg/L (for Alkalinity > 80 mg/L (as CaCO3)

6. Zinc Revised Interim PWQO = 20 µg/L

SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW 2 SW2 SW2 SW2 SW2 SW2

Jul-14 Oct-14 May-15 Oct-15 Jun-16 Nov-16 Jun-17 Nov-17 May-18 Nov-18 Jun-19 Nov-19

<0.01 <0.01 <0.02 <0.02 <0.01 <0.01 <0.01 0.01 0.01 0.02 0.13 0.05
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
505 512 515 570 517 560 522 503 486 515 470 490
276 269 - 296 311 287 269 276 292 258 253
9.2 8.1 3.6 3.5 5.4 2.9 4.9 8.4 4.6 7.8 6.1 6.3
NA NA NA NA NA NA NA NA NA NA NA NA

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.08 <0.01 0.03 <0.01
8.12 7.98 8.59 8.15 8.17 8.14 8.18 8.06 8.58 8.14 8.13 8.17

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002 <0.002 <0.002
3 4 4.08 22.5 4 14 5 4 3 6 2 9

2.2 0.3 1.2 <0.5 - - 0.8 0.7 2 0.6 0.7 0.7
259 266 268 286 294 287 277 266 272 283 245 232
4.6 5.8 5.48 9.05 4.8 5.8 5.7 4.7 4.6 5.8 3.9 6.7

<0.1 <0.1 <0.05 <0.10 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.1 0.1 0.06 <0.10 0.2 0.2 <0.05 <0.05 <0.05 <0.05 0.08 0.16

<0.1 <0.1 <0.06 <0.10 0.2 - - - <0.05 <0.05 0.10 0.20
310 275 268 299 307 326 303 280 290 300 286 270

50 30 <4 <4 30 30 60 50 60 50 90 60
31 23 26 34 - - 40 26 40 44 47 26
12 11 10 20 11 18 40 13 12 15 119 16

<0.02 <0.02 <0.1 <0.1 <0.02 <0.02 <0.014 <0.014 0.017 <0.015 <0.015 <0.015
84500 72500 71700 79800 82000 86900 81600 72700 78200 80700 77800 72400

<2 <2 <3 <3 <2 <2 <1 <1 <2 <2 <1 <1
<0.1 0.1 <2 <2 <0.1 <0.1 0.2 0.1 0.2 0.2 0.2 0.2
116 38 10 <0.10 49 11 68 34 62 54 96 28
0.16 <0.02 <1 <1 0.07 <0.02 0.03 <0.02 0.09 <0.02 0.06 0.02

24100 22900 21600 24300 24700 26500 24200 23800 23000 23900 22300 21700
42 19 28 11 31 7 38 26 28 13 25 23

1000 1400 820 1330 800 1100 800 1100 700 1400 600 1200
2700 2700 2510 3950 2800 4400 3900 2900 3200 4500 3600 2800

7 5 <5 <5 <5 <5 50 <5 17 16 16 9

16.0 8.7 10.2 8.6 20.7 8.2 16.6 7.1 17.9 7.7 13.9 4.7
486 489 483 524 534 518 504 531 473 435 520 497
7.87 7.81 7.79 7.63 8.11 7.62 7.60 7.54 7.40 7.44 7.9 7.11

7. Alkalinity should not be decreased by more than 25 % of the natural concentration. 

8. Interim PWQO = 75 µg/L for pH >6.5 to 9.0.

9. PWQO = 0.020 mg/L to avoid nuisance algae  growth, PWQO = 0.010 mg/L for high level of protection

     PWQO = 0.030 mg/L for prevention of excessive plant growth

10. PWQO for un-ionized ammonia

11. Shaded values indicates exceedance of PWQO.

12. ND = Not detected

13. NA = Not analyzed

14. RDL = Reportable Detection Limit
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Table G-2
Surface Water Quality Results
Kinloss Landfill - 2007 to 2023

Surface Water Station

Date
Units RDL PWQO

INORGANICS
Total Ammonia-N mg/L 0.05
Calculated Un-ionized Ammonia mg/L 2 0.020 (10)
Conductivity umho/cm
Total Dissolved Solids mg/L 1
Dissolved Organic Carbon mg/L 0.1
Orthophosphate mg/L 0.01
Total Phosphorus mg/L 0.002 0.030 (9)
pH pH 6.5 - 8.5
Phenol-4AAP mg/L 0.001 0.001
Dissolved Sulphate (SO4) mg/L 1
Turbidity
Alkalinity (Total as CaCO3) mg/L 1 (7)
Dissolved Chloride (Cl) mg/L 1
Nitrite (N) mg/L 0.01
Nitrate (N) mg/L 0.1
Nitrate + Nitrite mg/L 0.1
Hardness mg/L
METALS
Total Aluminum (Al) µg/L 1 75  (8)
Total Barium (Ba) µg/L 5
Total Boron (B) µg/L 10 200 (I)
Total Cadmium (Cd) µg/L 0.1 0.5 (3)
Total Calcium (Ca) µg/L 200
Total Chromium (Cr) µg/L 5 100
Total Copper (Cu) µg/L 1 5 (4)
Total Iron (Fe) µg/L 50 300
Total Lead (Pb) µg/L 0.5 25 (5)
Total Magnesium (Mg) µg/L 50
Total Manganese (Mn) µg/L 2
Total Potassium (K) µg/L 200
Total Sodium (Na) µg/L 100
Total Zinc (Zn) µg/L 5 30 (6)
FIELD MEASUREMENTS Units
Temperature Degrees C
Conductivity µmhos
pH

NOTES:

1. PWQO indicates Provicial Water Quality Objectives.

2. (I) indicates interim PWQO

3. Cadmium Interim PWQO = 0.5 µg/L (for Hardness >100 mg/L as CaCO3)

4. Copper Interim PWQO  = 5 µg/L(for Hardness >20 mg/L)

5. Revised Interim PWQO = 5 µg/L (for Alkalinity > 80 mg/L (as CaCO3)

6. Zinc Revised Interim PWQO = 20 µg/L

SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2

Jul-20 Nov-20 7-Jun-21 Nov-21 Jun-22 Nov-22 May-23 Sep-23

0.02 <0.01 0.03 0.03 0.02 0.01 <0.01 <0.05
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
522 488 526 478 513 708 498 554
283 256 280 257 278 372 272 287
4.1 7.4 4.9 8.8 5.9 5.6 5.3 7.4
NA NA NA NA NA

0.01 0.03 0.01 0.01 0.01 0.04 0.03 0.02
8.19 8.12 8.31 8.13 8.27 7.76 8.17 8.10

<0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
5 10 5 4 3 32 4 5

0.6 0.6 0.5 1.0 0.3 3.6 0.4 0.9
271 242 266 255 281 232 276 301
5.9 5.8 5.5 4.9 4.8 71.5 4.8 6.2

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.2 <0.05 0.16 <0.05 0.09 2.71 0.09 0.15
0.2 <0.05 0.20 <0.05 0.10 2.7 0.1 0.15
301 260 303 260 279 257 269 294

50 50 20 50 60 50 30 70
36 26 33 23 27 34 26 34
14 16 6 17 <5 59 10 9

<0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015
79800 71100 82000 70300 76200 66900 72300 78800

3 <2 3 <2 <1 <1 <1 <1
0.8 0.4 0.2 0.2 0.4 1.2 0.3 0.6
90 34 43 68 51 120 39 48

0.61 0.03 0.06 0.04 0.03 0.11 0.02 0.04
24800 20000 24000 20400 21600 22000 21500 23700

53 14 43 38 31 14 33 60
1100 1300 1000 1200 700 5100 800 1000
3400 3100 2800 2700 2500 34500 2600 2900

10 6 8 92 <5 <5 9 29

16.4 7.2 15.2 4.5 10.7 5.3 10.7 13.7
534 407 494 466 486 582 459 546
7.21 7.62 7.87 7.38 7.47 8.12 8.15 7.93

7. Alkalinity should not be decreased by more than 25 % of the natural concentration. 

8. Interim PWQO = 75 µg/L for pH >6.5 to 9.0.

9. PWQO = 0.020 mg/L to avoid nuisance algae  growth, PWQO = 0.010 mg/L for high level of protection

     PWQO = 0.030 mg/L for prevention of excessive plant growth

10. PWQO for un-ionized ammonia

11. Shaded values indicates exceedance of PWQO.

12. ND = Not detected

13. NA = Not analyzed

14. RDL = Reportable Detection Limit
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APPENDIX I 

Monitoring and Screening Checklist 
 

 

 



Appendix D-Monitoring and Screening Checklist 

General Information and Instructions 
General Information:  The checklist is to be completed, and submitted with the Monitoring Report.   

Instructions:  A complete checklist consists of: 
(a) a completed and signed checklist, including any additional pages of information which can be attached as needed to provide further 
details where indicated. 
(b) completed contact information for the Competent Environmental Practitioner (CEP) 
(c) self-declaration that CEP(s) meet(s) the qualifications as set out below and in Section 1.2  of the Technical Guidance Document. 
  
Definition of Groundwater CEP: 

For groundwater, the CEP must have expertise in hydrogeology and meet one of the following: 
(a) the person holds a licence, limited licence or temporary licence under the Professional Engineers Act; or 
(b) the person holds a certificate of registration under the Professional Geoscientists Act, 2000 and is a practicing member, temporary,
member or limited member of the Association of Professional Geoscientists of Ontario. O. Reg. 66/08, s. 2.. 
Definition of Surface water CEP: 

A CEP for surface water assessments is a scientist, professional engineer or professional geoscientist as described in (a) and (b)  above with 
demonstrated experience and post-secondary education, either a diploma or degree, in hydrology, aquatic ecology, limnology, aquatic 
biology, physical geography with specialization in surface water, and/or water resource management.    
  
The type of scientific work that a CEP performs must be consistent with that person's education and experience.   If an individual has 
appropriate training and credentials in both groundwater and surface water and is responsible for both areas of expertise, the CEP may 
then complete and validate both sections of the checklist.

Monitoring Report and Site Information       

Waste Disposal Site Name

Location (e.g. street address, lot, 

concession)

GPS Location (taken within the 

property boundary at front gate/

front entry)

Municipality

Client and/or Site Owner

Monitoring Period (Year)

This Monitoring Report is being submitted under the following:   

Certificate of Approval No.: 

Director's Order No.:    

Provincial Officer's Order No.:

Other:

Kinloss Waste Disposal Site

Part Lot 16, Concession 6, in the Former Township of Kinloss, Township of Huron-Kinloss,
County of Bruce

463575 m E, 4871980 m N

Township of Huron-Kinloss

Township of Huron-Kinloss

2023

A272801



Report Submission Frequency
Annual

Other

The site is:

Active

Inactive

Closed

If closed, specify C of A, control or authorizing document closure date: 

Has the nature of the operations at 

the site changed during this 

monitoring period?
Yes

No

If yes, provide details:  

Have any measurements been taken 

since the last reporting period that 

indicate landfill gas volumes have 

exceeded the MOE limits for 

subsurface or adjacent buildings? (i.

e. exceeded the LEL for methane)

Yes

No

Specify (Type Here):

N/A

Type Here



Groundwater WDS Verification: 
  

Based on all available information about the site and site knowledge, it is my opinion that:

Sampling and Monitoring Program Status:      

1)    The monitoring program 

continues to effectively 

characterize site conditions and 

any groundwater discharges 

from the site.  All monitoring 

wells are confirmed to be in good 

condition and are secure:

Yes

No

2)    All groundwater, leachate and 

WDS gas sampling and 

monitoring for the monitoring 

period being reported on was 

successfully completed as 

required by Certificate(s) of 

Approval or other relevant 

authorizing/control document(s):

Yes

No

Not Applicable

If no, list exceptions below or attach information. 
 

Groundwater Sampling Location
Description/Explanation for change 

(change in name or location, additions, deletions)
Date 



3)    a)  Some or all groundwater, leachate and WDS gas sampling and 

monitoring requirements have been established or defined 

outside of a ministry C of A, authorizing, or control document. 

Yes

No

Not Applicable

b) If yes, the sampling and monitoring identified under 3(a) for 

the monitoring period being reported on was successfully 

completed in accordance with established protocols, frequencies, 

locations, and parameters developed as per the Technical 

Guidance Document: 

Yes

No

Not Applicable

If no, list exceptions 
below or attach 
additional information.

Groundwater Sampling Location
 Description/Explanation for change 

(change in name or location, additions, deletions)
Date 

4)    All field work for groundwater 

investigations was done in 

accordance with standard 

operating procedures as 

established/outlined per the 

Technical Guidance Document 

(including internal/external QA/

QC requirements) (Note: A SOP 

can be from a published source, 

developed internally by the site 

owner's consultant, or adopted 

by the consultant from another 

organization):     

Yes

No

Type Here Type Here Select Date

Type Here Type Here Select Date

Type Here Type Here Select Date

Type Here Type Here Select Date

If no, specify (Type Here):



Sampling and Monitoring Program Results/WDS Conditions and Assessment:  

5)    The site has an adequate buffer, 

Contaminant Attenuation Zone 

(CAZ) and/or contingency plan in 

place.  Design and operational 

measures, including the size and 

configuration of any CAZ, are 

adequate to prevent potential 

human health impacts and 

impairment of the environment.

Yes

No

6)    The site meets compliance and 

assessment criteria.   

 

Yes

No

7)    The site continues to perform as 

anticipated.  There have been no 

unusual trends/ changes in 

measured leachate and 

groundwater levels or 

concentrations.   

Yes

No

1) Is one or more of the following 

risk reduction practices in place 

at the site:  

(a)   There is minimal reliance on 

natural attenuation of 

leachate due to the presence 

of an effective waste liner 

and active leachate 

collection/treatment; or  
(b)   There is a predictive 

monitoring program in-place 

(modeled indicator 

concentrations projected 

over time for key locations); 

or 
(c)   The site meets the following 

two conditions (typically 

achieved after 15 years or 

longer of site operation): 
          
         i.The site has developed 

stable leachate mound(s) 

and stable leachate plume 

geometry/concentrations; 

and 
         ii.Seasonal and annual water 

levels and water quality 

fluctuations are well 

understood.

Yes

No

Note which practice(s):

(a)

(b)

(c)

9)     Have trigger values for  

contingency plans or site 

remedial actions been exceeded 

(where they exist):

Yes

No

Not Applicable

RUC exceedances discussed in Section 3.5 of the AMR. 

If yes, list value(s) that are/have been exceeded and follow-up 
action taken (Type Here):



Groundwater CEP Declaration:    
  

 I am a licensed professional Engineer or a registered professional geoscientist in Ontario with expertise in hydrogeology, as 

defined in Appendix D under lnstructions.    Where additional expertise was needed to evaluate the site monitoring data, I have 

relied on individuals who I believe to be experts in the relevant discipline, who have co-signed the compliance monitoring report 

or monitoring program status report, and who have provided evidence to me of their credentials. 

  

I have examined the applicable Certificate of Approval and any other environmental authorizing or control documents that apply 

to the site.  I have read and followed the Monitoring and Reporting for Waste Disposal Sites Groundwater and Surface Water 

Technical Guidance Document (MOE, 2010, or as amended), and associated monitoring and sampling guidance documents, as 

amended from time to time.  I have reviewed all of the data collected for the above-referenced site for the monitoring period(s) 

identified in this checklist.  Except as otherwise agreed with the ministry for certain parameters, all of the analytical work has 

been undertaken by a laboratory  which is accredited for the parameters analysed to ISO/IEC 17025:2005 (E)- General 
requirements for the competence of testing and calibration laboratories, or as amended from time to time by the ministry. 

  

If any exceptions or potential concerns have been noted in the questions in the checklist attached to this declaration, it is my 

opinion that these exceptions and concerns are minor in nature and will be rectified for the next monitoring/reporting period.  

Where this is not the case, the circumstances concerning the exception or potential concern and my client's proposed action have 

been documented in writing to the Ministry of the Environment District Manager in a letter from me dated:  

Recommendations:

Based on my technical review of the monitoring results for the waste disposal site:

No changes to the monitoring 

program are recommended

The following change(s) to the 

monitoring program is/are 

recommended:

No Changes to site design and 

operation are recommended

The following change(s) to the 

site design and operation is/

are recommended:



Name: 

Seal: Add Image

Signature: Date:

CEP Contact Information: 

Company: 

Address: 

Telephone No.: Fax No. :

E-mail Address:

Co-signers for additional expertise provided:   

Signature: Date:

Signature: Date:

Sarah Hutchesson, M.Sc., P.Eng.

26-Mar-2024

121 Commerce Park Drive, Unit L 
Barrie, ON 
L9Y 8X1

WSP Canada Inc.

121 Commerce Park Drive, Unit L 
Barrie, ON 
L9Y 8X1

(705) 441-6016 (705) 441-6016

sarah.hutchesson@wsp.com

Select Date

Select Date



Surface Water WDS Verification:      

Provide the name of surface water body/bodies potentially receiving the WDS effluent and the approximate distance to the

waterbody (including the nearest surface water body/bodies to the site):    

Name (s) 

Distance(s) 

Based on all available information and site knowledge, it is my opinion that:    

Sampling and Monitoring Program Status:       

1)    The current surface water 

monitoring program continues 

to effectively characterize the 

surface water conditions, and 

includes data that relates 

upstream/background and 

downstream receiving water 

conditions:

Yes

No

2)    All surface water sampling for 

the monitoring period being 

reported was successfully 

completed in accordance with 

the Certificate(s) of Approval or 

relevant authorizing/control 

document(s) (if applicable): 

Yes

No

Not applicable (No C of A, 

authorizing / control 

document applies)

If no, specify below or provide details in an attachment.

Surface Water Sampling Location
 Description/Explanation for change 

(change in name or location, additions, deletions) 
Date 

Tributary of Kinloss Creek

235 m east of landfill

Type Here Type Here Select Date

Type Here Type Here Select Date

Type Here Type Here Select Date

Type Here Type Here Select Date



3)     a) Some or all surface water sampling and monitoring program 

requirements for the monitoring period have been established 

outside of a ministry C of A or authorizing/control document.    

Yes

No

Not Applicable

b) If yes, all surface water sampling and monitoring identified 

under 3 (a) was successfully completed in accordance with the 

established program from the site, including sampling protocols, 

frequencies, locations and parameters) as developed per the 

Technical Guidance Document: 

Yes

No

Not Applicable

If no, specify below or 
provide details in an 
attachment.

Surface Water Sampling Location
 Description/Explanation for change 

(change in name or location, additions, deletions)   Date 

4)    All field work for surface water 

investigations was done in 

accordance with standard 

operating procedures, including 

internal/external QA/QC 

requirements, as established/

outlined as per the Technical 

Guidance Document, MOE 2010, 

or as amended. (Note: A SOP can 

be from a published source, 

developed internally by the site 

owner's consultant, or adopted 

by the consultant from another 

organization):     

Yes

No

Type Here Type Here Select Date

Type Here Type Here Select Date

Type Here Type Here Select Date

Type Here Type Here Select Date

If no, specify (Type Here):



Sampling and Monitoring Program Results/WDS Conditions and Assessment:      

5)    The receiving water body meets surface water-related compliance criteria and assessment criteria: 

i.e., there are no exceedances of criteria, based on MOE legislation, regulations, Water 

Management Policies, Guidelines and Provincial Water Quality Objectives and other assessment 

criteria (e.g., CWQGs, APVs), as noted in Table A or Table B in the Technical Guidance Document 

(Section 4.6):       

Yes

No

 If no, list parameters that exceed criteria outlined above and the amount/percentage of the exceedance as per the table below or 

provide details in an attachment: 

Parameter
Compliance or Assessment 

Criteria or Background

Amount by which Compliance or Assessment Criteria or 

Background Exceeded

e.g. Nickel e.g. C of A limit, PWQO, 
background e.g. X% above PWQO 

6)    In my opinion, any exceedances 

listed in Question 5 are the result 

of non-WDS related influences 

(such as background, road 

salting, sampling site 

conditions)?

Yes

No

As outlined in Section 3.4 of report As outlined in Section 3.4 of 
report As outlined in Section 3.4 of report

As outlined in Section 3.4 of report, the pattern indicates
that the landfill site does not have a measurable effect on
the water quality of the creek.



7)    All monitoring program surface 

water parameter concentrations 

fall within a stable or decreasing 

trend.  The site is not 

characterized by historical 

ranges of concentrations above 

assessment and compliance 

criteria.    

Yes

No

8)    For the monitoring program 

parameters, does the water 

quality in the groundwater zones 

adjacent to surface water 

receivers exceed assessment or 

compliance criteria (e.g. , 

PWQOs, CWQGs, or toxicity 

values for aquatic biota  (APVs)):

Yes

No

Not Known

Not Applicable

9)    Have trigger values for 

contingency plans or site 

remedial actions been exceeded 

(where they exist): 

 

Yes

No

Not Applicable

If no, list parameters and stations that is outside the expected 
range. Identify whether parameter concentrations show an 
increasing trend or are within a high historical range (Type 
Here)

If yes, provide details and whether remedial measures are 
necessary (Type Here)

If yes, list value(s) that are/have been exceeded and follow-up 
action taken (Type Here)



Surface Water CEP Declaration: 
  

I, the undersigned hereby declare that I am a Competent Environmental Practitioner as defined in Appendix D under 

Instructions, holding the necessary level of experience and education to design surface water monitoring and sampling 

programs, conduct appropriate surface water investigations and interpret the related data as it pertains to the site for this 

monitoring period. 

  

I have examined the applicable Certificate of Approval and any other environmental authorizing or control documents that apply 

to the site.  I have read and followed the   Monitoring and Reporting for Waste Disposal Sites Groundwater and Surface Water 

Technical Guidance Document (MOE, 2010, or as amended) and associated monitoring and sampling guidance documents, as 

amended from time to time.  I have reviewed all of the data collected for the above-referenced site for the monitoring period(s) 

identified in this checklist. Except as otherwise agreed with the ministry for certain parameters, all of the analytical work has 

been undertaken by a laboratory which is  accredited for the parameters analysed to ISO/IEC 17025:2005 (E)- General 
requirements for the competence of testing and calibration laboratories, or as amended from time to time by the ministry. 

  

If any exceptions or potential concerns have been noted in the questions in the checklist attached to this declaration, it is my 

opinion that these exceptions and concerns are minor in nature or will be rectified for future monitoring events.  Where this is 

not the case, the circumstances concerning the exception or potential concern and my client's proposed action have been 

documented in writing to the Ministry of the Environment District Manager in a letter from me dated:

Recommendations:

Based on my technical review of the monitoring results for the waste disposal site:     

No Changes to the monitoring 

program are recommended

The following change(s) to the 

monitoring program is/are 

recommended:

No changes to the site design and 

operation are recommended

The following change(s) to the site 

design and operation is/are 

recommended:

Type Here

Type Here



CEP Signature

Relevant Discipline

Date:

CEP Contact Information: 

Company: 

Address: 

Telephone No.: 

Fax No. : 

E-mail Address:

Engineer

26-Mar-2024

Sarah Hutchesson, M.Sc., P.Eng

WSP Canada Inc.

121 Commerce Park Drive, Unit L 
Barrie, ON 
L9Y 8X1

(705) 441-6016

sarah.hutchesson@wsp.com

Save As Print Form



 

 

 

 

wsp.com 




