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January 20, 2025 
 
 
Township of Armour 
P.O. Box 533 
Burk’s Falls, Ontario  P0A 1C0 
 
Attention: Ms. Amy Tilley 
  Waste Management Administrator 
 
Re: TRI-R Committee Landfill 

2024 Annual Monitoring Report - DRAFT 
File 13-004-00 

  
 
 
ResEnv Consulting Limited is pleased to submit this 2024 Annual Monitoring Report.  This 
report was prepared in accordance with Conditions 53 and 54 of the Amendment to 
Environmental Compliance Approval No. A521003 and Condition 7 of the Certificate of 
Approval Municipal and Private Sewage Works Number 6402-854LHL. 
 
A summary of the findings is presented in the executive summary at the front of the report.  
Details are provided in the report text and technical data are appended. 
 
Thank you for the opportunity to participate in this assignment.  Please contact us if you 
have any questions. 
 
Yours truly, 
ResEnv Consulting Limited 

 
Jason T. Balsdon, M.A.Sc., P.Eng. 
Consulting Engineer 
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EXECUTIVE SUMMARY 
 

The Township of Armour operates a municipal landfill (TRI-R Landfill Site) located on Part Lots 
8 and 9, Concession 8, Township of Armour, District of Parry Sound, on behalf of the 
municipalities of Burks Falls, Armour, and Ryerson.  Operations are in accordance with 
Amendments to Environmental Compliance Approval Number A521003 (Waste ECA) and 
Certificate of Approval Municipal and Private Sewage Works Number 6402-854LHL (Sewage 
CofA). 

 
The existing landfill site is licensed to receive municipal, solid, non-hazardous waste.  The 
footprint of the approved waste area is approximately 1.73 hectares (ha) and has an approved 
capacity of 86,500 cubic metres (m3) of waste, excluding final cover.  The waste area is located on 
the south side of a hill that contains a former landfill disposal area, and is being filled in a westerly 
and vertical direction.  The top elevation of the landfill approximates the top of the hill on the site.  
The total site area is approximately 20.2 ha and is bounded to the north by Chetwynd Road and to 
the south by the Magnetawan River.  This report provides details of the monitoring and operations 
for the TRI-R Landfill Site from January 1 to December 31, 2024, in accordance with the Waste 
ECA and the Sewage CofA. 
 
A landfill monitoring program has been ongoing at the TRI-R Landfill Site since February 2001.  
The monitoring locations, parameters for analysis, and sampling frequency have changed over 
time in response to public input, the Waste ECA, and the Sewage CofA.   
 
A drone survey was completed on August 29, 2024, which indicated the placement of 862.4 m3 of 
waste since the previous survey of August 30, 2023 (12 month period).  A total of 13,061.9 m3 of 
waste capacity (excluding final cover) remains.  Based on a waste capacity utilization rate of about 
1,500 m3, it is estimated that the available waste capacity will allow for approximately nine (9) 
more years of waste disposal, until early 2033.  It is noted that this approximation may vary with 
increases or decreases in waste disposal volume. 
 
Groundwater and surface water continue to move in a downslope direction toward the Magnetawan 
River to the south.  Leachate management is achieved through the operation and maintenance of a 
Leachate Seep Control System and a landfill attenuation zone located between the waste footprint 
and the Magnetawan River.  Landfill leachate quality in 2024 was generally within the range of 
historic leachate quality, except for elevated concentrations of conductivity, alkalinity, chloride, 
and ammonia, and low concentrations for total dissolved solids (TDS).  A general increasing 
concentration trend with time was apparent for chloride, boron, and ammonia.  
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The existing landfill site is not causing an unacceptable impact on the local shallow and deep 
groundwater resources at the downgradient attenuation zone boundary with the Magnetawan 
River.  Thus, the landfill attenuation zone is effective in protecting groundwater resources. 

 
Historic leachate seeps were removed with the construction of the Leachate Seep Control System.  
Water that currently accumulates near the toe of the Leachate Seep Control System originates from 
runoff as well as intermittent groundwater seepage.  The improvement in surface water quality 
adjacent to the Leachate Seep Control System observed in 2011 through 2023 was also observed 
in 2024.  Some water quality effects from the landfill are apparent within the intermittent 
watercourses immediately adjacent to the Leachate Seep Control System, but parameter 
concentrations decrease within the landfill attenuation zone.  Surface water quality downstream of 
the waste footprint and operation areas is affected by erosion during watercourse 
geomorphological changes as well as by groundwater recharge or discharge, but unacceptable 
landfill leachate effects were not detected in surface water at the downstream boundary of the 
landfill attenuation zone.  The surface water quality within the Magnetawan River also does not 
show landfill leachate effects. 
 
It is recommended that in 2025 the Leachate Seep Control System should continue to be operated 
and maintained in accordance with the Operations and Maintenance Manual.  Maintenance should 
include the infilling of erosional gullies and the planting of Higher Aquatic Plants in areas of sparse 
plantings and along the edges of the sand mantles where some periodic water discolouration was 
observed in 2024. 

 
Groundwater and surface water monitoring and reporting should continue in 2025 as outlined in 
Section 9 of this report.  It is recommended that the surface water monitoring component of the 
monitoring program be modified to focus on two water quality sampling events in May (continues 
the historic May sampling) and September (combines the historic August and November 
sampling), with the removal of the June, July, and October flow rate monitoring events 
(historically no sampling completed at this time).  This modification will bring the surface water 
monitoring frequency in line with the current groundwater monitoring frequency. 
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1. INTRODUCTION 
 

1.1 BACKGROUND 
 
The Township of Armour operates a municipal landfill (TRI-R Landfill Site) located on Part Lots 
8 and 9, Concession 8, Township of Armour, District of Parry Sound, on behalf of the 
municipalities of Burks Falls, Armour, and Ryerson.  A Site Location map is provided in Figure 
1.  Copies of the following approval documents are provided in Appendix A. 

 
 Amendments to Environmental Compliance Approval A521003, dated March 28, 2017 

(Notice No. 3), April 9, 2014 (Notice No. 2), November 15, 2011 (Notice No. 1), and June 
8, 2011 (no notice number) (Waste ECA) 

 Certificate of Approval Municipal and Private Sewage Works Number 6402-854LHL, 
dated August 20, 2010 (Sewage CofA) 
 

The existing landfill site is licensed to receive municipal, solid, non-hazardous waste.  The 
footprint of the approved waste area is approximately 1.73 hectares (ha) and has an approved 
capacity of 86,500 cubic metres (m3) of waste, excluding final cover.  The waste area is located on 
the south side of a hill that contains a former landfill disposal area, and is being filled in a westerly 
and vertical direction.  The top elevation of the landfill approximates the top of the hill on the site.  
The total site area is approximately 20.2 ha and is bounded to the north by Chetwynd Road and to 
the south by the Magnetawan River.  This report provides details of the monitoring and operations 
for the TRI-R Landfill Site from January 1 to December 31, 2024, in accordance with the Waste 
ECA and the Sewage CofA. 
 
A landfill monitoring program has been ongoing at the TRI-R Landfill Site since February 2001.  
The monitoring locations, parameters for analysis, and sampling frequency have changed over 
time in response to public input, amendments to the former Provisional Certificate of Approval 
and the more recent Waste ECA, and the Sewage CofA. 
 

1.2 OBJECTIVES AND SCOPE 
 
The primary objectives of the 2024 Annual Monitoring Report are as follows. 
 

 To comply with Conditions 53, 54, 63, 68, and 69 of the Waste ECA and Condition 7 of 
the Sewage CofA. 

 To determine current groundwater and surface water conditions and to determine 
groundwater movement on this landfill site.  

 To evaluate potential effects of the landfill site on the local water resources. 
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 To assess the performance of engineered facilities, modify the site design or operations if 
required, and to assess the need for contingency measures. 

 To document site operations in 2024. 
 
This report provides an evaluation of site conditions in 2024.  Environmental conditions are not 
static, but may change depending on site operations and weather conditions.   
 
 

2. METHODOLOGY 
 
The following groundwater and surface water monitoring was completed in accordance with the 
Waste ECA and the Sewage CofA.  Details are provided in Table 1 and monitoring locations are 
shown in Figure 2.  
 

 Borehole logs and associated monitoring well construction details are presented in 
Appendix B. 
 

 Leachate and groundwater level measurements were obtained from the required monitoring 
wells on May 1 and September 30, 2024.  Monitoring well BH03-3 was dry during the 
September monitoring event and flowing conditions were identified for monitoring well 
BH07-1 for the May monitoring event. 
 

 Leachate quality monitoring was completed at BH15-1 on September 30, 2024. 
 

 Groundwater quality sampling was completed on May 1 and September 30 for general 
chemical parameters at monitoring wells listed in Table 1.  BH03-3 could not be sampled 
as it was either dry or had insufficient water during both sampling events.  Monitoring 
wells were purged of three volumes of standing water or until dry prior to sampling.  One 
exception was at BH07-1 in May when flowing conditions prevented the need for purging 
prior to sampling.  Groundwater samples to be analysed for metals and dissolved organic 
carbon (DOC) were field filtered. 
 

 Surface water monitoring was completed in May, September (replaced the August 
monitoring event), and November in accordance with the frequency and parameters noted 
in Table 1.  During the November monitoring event, snow and ice cover prevented the 
collection of water samples.  The June, July, August, and October monitoring events were 
not completed.  Dry or no flow conditions during some monitoring events prevented the 
collection of some surface water samples.   

 
 Surface water flow rates were measured manually owing to the low flow conditions of the 

onsite watercourses.  The methodology included: 



TRI-R Landfill Site 
2024 Annual Monitoring Report  
 

ResEnv 1/18/2025 10:15 AM  C:\Users\balsd\OneDrive\Documents\ResEnv\Projects\13-004-00\TRI-R\2024\2024 Monitoring 
Report\2024 Monitoring Report.docx 

3
 

 Measuring the watercourse width at one location (one transect) for the 
station; 

 Measuring the water depth at the transect of the watercourse at three 
locations; 

 Using the width and depth measurements to calculate the area of surface 
water flow; 

 Determining the flow velocity of the surface water for 3 to 5 measurements; 
and 

 Using the average flow velocity and the area of flow to calculate the surface 
water flow rate. 

 
 The quality assurance and quality control (QA/QC) program included the collection of a 

field-prepared, blind duplicate sample from monitoring well BH10-2 in May and BH07-1 
in September.  

 
Subsurface soil/fill/bedrock, groundwater, and surface water information are presented in 
Appendices B through F.  Laboratory Certificates of Analysis are provided in Appendix G. 
 
Monitoring was completed by landfill staff or by ResEnv Consulting Limited in May, September, 
and November.  Findings were collated with site operations information and interpreted relative 
to historic results, trigger mechanisms, and regulatory standards, objectives, or guidelines, and 
documented in the following report. 
 
 

3. HYDROGEOLOGIC SETTING 
 

3.1 PHYSIOGRAPHIC SETTING 
 
The landfill site is located within an area of bedrock knolls and low-lying areas.  Surficial soil is 
variable and includes fine-grained material such as silt and clay, as well as coarse-grained material 
such as sand and gravel.  Within the low-lying areas, fine-grained material results in poorly drained 
wetlands.  Sporadic sand and gravel deposits also occur west of the Village of Burk’s Falls. 
 
Regional topography in the vicinity of the site ranges from 350 metres above sea level (m asl) 
north of the site to about 290 m asl to the southwest near the Magnetawan River.  Within the site, 
the topography is about 337 m asl near the top of waste and about 291 m asl near the Magnetawan 
River.  The waste footprint is on the south side of a hill as shown in Figure 2. 
 

3.2 WASTE DISPOSAL FOOTPRINT 
 
The limits of waste are based on the approved footprint per the Waste ECA.  Most of the historic 
operation areas (historic burn area and historic metal storage area) are located within the waste 
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footprint.  The two mantles for the Leachate Seep Control System are located adjacent to the waste 
footprint and/or operation areas. 
 
Structures located between the site entrance and the waste footprint are shown in Figure 2. 
 

3.3 GEOLOGIC SETTING 
 
Borehole logs for the monitoring wells that are shown in Figure 2 are presented in Appendix B for 
reference.  The local geology can be characterized by the following three units. 

i) Overburden – topsoil overlying sandy silt to sand; 
ii) Waste; and 
iii) Bedrock 

 
i) Overburden 
The onsite soil is typically sandy silt to sand overlying bedrock.  Reportedly, the site was initially 
used as a sand and gravel borrow pit prior to waste disposal.  Sandy silt to sand was intersected 
over bedrock north of the waste footprint at BH03-3, BH4, BH07-3, BH07-4, and BH10-2.  Within 
the waste footprint at BH15-1 the borehole that was advanced through the waste intersected sand 
and gravel immediately overlying the bedrock.  North of the waste footprint the thickness of the 
overburden ranges from less than 1 metre (m), with some bedrock exposures immediately north of 
Chetwynd Road, to 7.6 m at BH4, although this thickness also contains fill.   
 
Sand was also detected overlying bedrock downslope of the waste footprint at BH10-1 and BH15-
2.  Some finer-grained material was detected overlying bedrock south of the waste footprint based 
on numerous shallow boreholes and testpits completed in 2006/2007 and at BH15-3.  Where 
investigated the thickness of the overburden in this area ranges from non-existent (bedrock 
exposures) to 2.1 m at BH15-3. 
 
Further downslope of the waste footprint, near the Magnetawan River, a thicker sand unit was 
detected at BH03-1, BH03-2, BH07-1, and BH07-2.  This sand contains a greater gravel content 
than detected at other boreholes located closer to the waste footprint.  Near the Magnetawan River 
the sand thickness ranges from 2.5 m to 4.6 m. 
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A schematic of the hydrogeological setting in the area of the waste footprint is provided below. 
 

HYDROGEOLOGIC SCHEMATIC SECTION 

 
 
ii) Waste 
Waste was identified in borehole BH07-5, from ground surface to the top of the bedrock at 8.2 m 
below grade, and at BH15-1 to a depth of 13.7 m below grade.  The former operation areas below 
the southwestern portion of the waste footprint contained some waste, ash, and soil. 
 
iii) Bedrock 
The bedrock subcrop ranges in elevation from about 336.2 m asl at BH07-4, which is located north 
of the waste footprint near Chetwynd Road, to about 289.0 m asl at BH03-1, adjacent to the 
Magnetawan River.  Bedrock exposures and locations with bedrock less than 0.2 m below ground 
surface were identified on the site adjacent to the southeast face of the waste footprint. 
 
At the borehole locations the bedrock consists of migmatite, which is a metamorphic rock that 
shows notable colour banding (white, pink, black) as well as layering of minerals.  As a result of 
the metaphorphism, the layering is contorted.  Some felsic intrusions were noted that cut through 
the metamorphic layering.  Fracturing was evident in the rock core retrieved from the boreholes, 
with the fractures oriented both perpendicular and inclined to the core axis.  Discoloured rock 
along some fractures is attributed to weathering as a result of groundwater movement. 
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3.4 GROUNDWATER SETTING 
 
Monitoring well information is presented in Table C-1 and groundwater elevation data available 
for the site are presented in Table C-2 and Figures C-1 to C-2, Appendix C. 
 

3.4.1 Leachate Well and Monitoring Well Types 
 
Based on the groundwater levels at the leachate wells and monitoring wells, the water table within 
the shallow monitoring wells (standpipes) occurs within the waste/overburden or within the 
bedrock where the overburden is thin or not present.  In addition, when the water table level 
fluctuates on a seasonal basis the water table location can vary between the overburden and 
bedrock.  The water table locations are summarized below.  
 

GEOLOGIC MATERIAL WATER TABLE MONITORING 
WELLS (STANDPIPES) 

DEEPER MONITORING WELLS 
(PIEZOMETERS) 

Waste or Waste/Overburden BH2, BH07-5, BH15-1  
Overburden BH3, BH03-1, BH03-2, BH03-3  
Overburden/Bedrock BH10-1, BH10-2  
Bedrock BH07-3, BH07-4, BH15-2, BH15-3 BH07-1, BH07-2 

 
Downslope of the waste footprint near the Magnetawan River, two deep monitoring wells 
(piezometers) were installed at a greater depth below the water table and overburden to allow for 
monitoring of deeper groundwater that will move through the bedrock fractures and upward toward 
the base of the river.  These two monitoring wells include BH07-1 and BH07-2.  
 

3.4.2 Water Table and Shallow Groundwater Movement 
 
The permeable nature of the waste/overburden allows for the unrestricted movement of 
groundwater and is interpreted to be hydraulically connected to the fractured bedrock.  The shallow 
groundwater of the water table moves laterally through the waste/overburden and bedrock 
fractures from an area of high groundwater levels to an area of low groundwater levels.  Thus, for 
interpretation purposes the water table presence within the waste, overburden, and bedrock is 
interpreted as a single, contiguous shallow groundwater system.  In areas where the bedrock is 
exposed at surface and the lack of fractures restricts lateral groundwater movement, the shallow 
groundwater discharges at ground surface as seeps or springs.  Seeps or springs also occur where 
the ground surface elevation has been lowered by erosion, such as within watercourses (e.g. ditches 
or low-lying areas).  In some flatter locations along the reach of the onsite watercourses the surface 
water infiltrates into the subsurface and mixes with groundwater at the water table.  Surface water 
from the site eventually discharges into the Magnetawan River as detailed in Section 3.6.  
 
A shallow dug well is located north of the operation areas and the Leachate Seep Control System 
mantle as shown in Figure 2.  This well is less than 3 m in depth and penetrates the water table.  
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Groundwater levels in the dug well are typically near ground surface, with water emanating from 
holes in the corrugated well casing and contributing to surface water within the onsite western 
watercourse upstream of station S6. 
 
As expected, based on topography, the general direction of shallow groundwater movement is 
towards the south to the Magnetawan River.  The inferred direction of groundwater movement for 
September 2024 is shown in Figure 2.  In September 2024 the groundwater elevations ranged from 
approximately 334.48 m asl at the north end of the site (BH07-4) to 291.42 m asl at the south end 
of the site (BH03-2) adjacent to the Magnetawan River.  Localized variations in the direction of 
groundwater movement occur as a result of the topography, fracture orientation, and watercourses.   
 
In summary, shallow groundwater moves from the northern landfill site boundary toward the 
Magnetawan River.  When this groundwater moves through or below the waste footprint or the 
operation areas the water quality is affected by mixing with leachate as discussed in Section 4.2.  
The area of land between the waste footprint and the Magnetawan River allows for some 
attenuation of these landfill effects and may be identified as the landfill attenuation zone as shown 
in Figure 3.  
 

3.4.3 Deep Groundwater System 
 
Near the Magnetawan River and downgradient edge of the attenuation zone, monitoring wells 
BH07-1 and BH07-2 are developed within the bedrock that underlies the overburden and 
associated water table.  Thus, these two monitoring wells allow for the determination of deeper 
groundwater pressures, the direction and magnitude of vertical hydraulic gradients, and the quality 
of deeper groundwater. 
 

3.4.4 Water Table Level Fluctuations 
 
In 2024 the elevation of the water table and deeper groundwater pressures typically showed a 
seasonal fluctuation, with higher elevations during the spring (May) and lower elevations during 
the late summer and fall (September).  This seasonal fluctuation is consistent with historic 
observations and is anticipated as a result of snowmelt and greater precipitation during the spring 
months that causes the water table to rise in elevation.  During the drier summer months there is 
less infiltration of water, which causes the water table elevation to decrease. 
 

3.4.5 Hydraulic Gradients 
 
Based on the inferred groundwater elevation contours for the water table as presented in Figure 2, 
the southerly lateral hydraulic gradient is about 0.08 at the northern and southern areas of the 
landfill and about 0.16 in the central portion.  Therefore, with a mean bulk hydraulic conductivity 
for the sand of about 2x10-6 m/s and an effective porosity of 0.25, the lateral velocity of 
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groundwater movement through the sand ranges from about 20 m/a to 40 m/a.  With a mean bulk 
hydraulic conductivity for the fractured bedrock of about 2x10-5 m/s and an effective porosity 
ranging from 0.01 to 0.05, the lateral velocity of groundwater movement through the fractured 
bedrock ranges from about 50 m/a to 500 m/a. 
 
Vertical hydraulic gradients at the site in 2024 were evaluated at the three monitoring well nest 
locations (BH03-1/BH07-1, BH03-2/BH07-2, and BH03-3/BH07-3).  Although BH03-3 was dry 
in September 2024, historic data and data from May 2024 indicate downward hydraulic gradients 
at nest BH03-3/BH07-3.  Therefore, based on groundwater levels and the site topography, it is 
inferred that a groundwater recharge area occurs north of Chetwynd Road and within the area of 
the northern portion of the landfill site at BH03-3, BH07-3, BH07-4, and BH10-2. 
 
Upward hydraulic gradients were observed at nests BH03-1/BH07-1 and BH03-2/BH07-2 and 
indicate the upward movement of deeper groundwater through the bed of the Magnetawan River 
and into surface water.  The presence of upward hydraulic gradients at BH03-1/BH07-1 is 
supported by the observation of flowing conditions at BH07-1 (groundwater level above grade) in 
May 2024.  It is interpreted that the source of the water for the deeper groundwater system is the 
recharge area to the north, which includes the high area of land north of Chetwynd Road and the 
northern portion of the landfill site, including the waste footprint.  
 

3.4.6 Compliance Monitoring Locations 
 
Based on the monitoring well locations and the inferred direction of groundwater movement, the 
monitoring well locations relative to the waste footprint and attenuation zone shown in Figure 3 
are identified as follows. 
 

GROUNDWATER 
SYSTEM 

MONITORING WELL LOCATION MONITORING WELL 
DESIGNATIONS 

Water Table Upgradient or Background BH03-3, BH07-3, BH07-4, BH10-2 

 Leachate BH07-5, BH15-1 

 Downgradient Attenuation Zone -  Between 
Waste Footprint and River 

BH2, BH3, BH10-1, BH15-2, 
BH15-3 

 Downgradient Attenuation Zone – Near River BH03-1, BH03-2 

Deeper Groundwater Downgradient Attenuation Zone – Near River BH07-1, BH07-2 

 
3.5 GROUNDWATER USE 
 
Seventeen (17) water well records are available for the area.  The water wells were drilled into 
bedrock at depths of between about 45 m and 123 m below ground surface, where water was 
detected, and water quality is recorded as fresh. 
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No water wells identified in the Ministry of Environment, Conservation and Parks (MECP) Water 
Well Record database and during an historic water well reconnaissance survey are located 
downgradient of the landfill site.  Thus, potential landfill effects to groundwater will not impact 
the local residential groundwater supply. 
 

3.6 SURFACE WATER 
 
Surface water on the landfill site originates from overland flow and groundwater baseflow. 
 

3.6.1 Overland Flow 
 
Ditches along Chetwynd Road manage runoff from the road and from land to the north.  There is 
a component of runoff from the southern road ditch that contributes to an onsite eastern 
watercourse that extends along the eastern boundary of the landfill site as shown in Figure 3.  A 
background surface water station, designated S5, was established within this eastern watercourse 
upstream of the waste footprint.  
 
Background surface water also contributes to the eastern watercourse from two watercourses that 
originate on land to the east of the site.  These two watercourses also cross Chetwynd Road further 
to the northeast, then join just east of the landfill site eastern boundary.  In 2012 a background 
surface water station, designated S7, was established near this confluence.  Station S7 was 
relocated closer to the eastern site boundary in 2013 as shown in Figure 3. 
 
Overland flow to the western watercourse shown in Figure 3 has not been observed since 
monitoring commenced in 2001.  As noted below, background water to the western watercourse 
originates as groundwater springs/seepage at or near the dug well.   
 
3.6.2 Groundwater Baseflow 
 
The groundwater baseflow component originates in the area of higher topography north of the site 
and from infiltration through soil and waste/fill within the northern portion of the site.  
 
In areas where the bedrock is exposed at surface and the lack of fractures restricts lateral 
groundwater movement, the groundwater discharges at ground surface as seeps or springs.  Seeps 
or springs also occur where the ground surface elevation has been lowered by erosion, such as 
within watercourses (e.g. ditches or low-lying areas).  In some flatter locations along the reach of 
the eastern and western watercourses the surface water infiltrates into the subsurface and mixes 
with groundwater at the water table.  Thus, the interaction of groundwater and surface water on 
the landfill site is dynamic and variable. 
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A shallow dug well is located north of the operation areas as shown in Figures 2 and 3.  
Groundwater levels in the dug well are typically near ground surface, emanating from holes in the 
corrugated well casing and contributing background surface water to the western watercourse. 
 

3.6.3 Onsite Surface Water Flow – Eastern Watercourse 
 
As noted above, background surface water for the eastern watercourse flows through stations S5 
and S7.  Surface water flow continues within the watercourse past stations S1 and S2 and continues 
to flow through station S4 and into the Magnetawan River.  Thus, surface water monitoring stations 
S1, S2, and S4 allow for the progressive monitoring of surface water that flows through the 
attenuation zone downstream of the waste footprint toward the Magnetawan River.  A new station 
designated S8 was established in 2014 at the base of a slope on land located between stations S2 
and S4 to allow for the monitoring of potential groundwater seepage contribution to surface water 
in this area if it should occur.  Surface water flow rates for 2024 are presented in Table F-1, 
Appendix F, and are summarized below.  It is noted that surface water flow rates were not 
determined in 2024 during June, July, August, October, and November. 
 

MONTH 
OBSERVATIONS 

 (S1,S2,S4,S5,S7) 

FLOW RATES (L/s) 

(S1,S2,S4,S5,S7,S8) 

May Increasing flow from S5 to S4.  Minor contribution of flow from 
S1 and no contribution from S8.  Flow at S2 originates from 
groundwater discharge and overland flow from upstream of 
background station S7.  Flow at S4 is lower/similar to flow at S2, 
which suggests no groundwater contribution to surface water 
along the watercourse. 

S5 = 2 
S1 = Low Flow 
S7 = 83 

S8 = No Flow 

S2 = 39 
S4 = 36 

September Increasing flow from S5 to S4.  No contribution to flow from S1 
or S8.  Flow at S2 originates from groundwater discharge and 
overland flow from upstream of background station S7.  Flow 
from S2 toward S4 increases as a result of groundwater 
contribution to surface water along the watercourse. 

S5 = Dry 
S1 = No Flow 
S7 = 68 

S8 = Dry 

S2 = 63 

S4 = 94 

 
In summary, land to the east of the site provides a notable contribution of flow to the eastern 
watercourse.  Owing to periodic no flow conditions at station S5 in 2024, the eastern watercourse 
may continue to be characterized as intermittent.  The contribution of groundwater baseflow to the 
watercourse varies depending on the prevailing weather conditions and their influence on 
groundwater levels.  A detectable contribution of groundwater baseflow to the eastern watercourse 
was apparent for September.   During May no groundwater contribution to surface water along 
portions of the watercourse was observed.   
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3.6.4 Onsite Surface Water Flow – Western Watercourse 
 
In 2024 there was intermittent minor flow (no flow to 1 L/s) at station S6.  Flow was only detected 
at downstream station S9, near the Magnetawan River, in May (9 L/s), which was greater than 
observed at station S6 and suggests groundwater discharge to surface water within the watercourse.   
 

3.6.5 Magnetawan River 
 
The Magnetawan River is a perennial river that flows in a westerly direction past the landfill site.  
The flow rate within the river will fluctuate on a seasonal basis.  Station SW2 is upstream of the 
landfill attenuation zone and the discharge point of the eastern watercourse near station S4.  Station 
SW1 is located downstream of the landfill attenuation zone and stations S4 and S9.  Locations are 
shown in Figures 2 and 3. 
 
Based on the hydraulic gradients below the landfill site, it is inferred that there is a groundwater 
baseflow component to the Magnetawan River.  Considering an average saturated thickness of   
2.7 m along the Magnetawan River, a bulk hydraulic conductivity of 2x10-6 m/s in the sand, and a 
lateral hydraulic gradient of 0.08, the lateral baseflow from the site into the river is about 14 m3/a 
per metre length along the river.  Assuming an average channel width of 30 m, a bulk hydraulic 
conductivity of 2x10-5 m/s for fractured bedrock, and an upward vertical hydraulic gradient 
between 0.2 to 0.4, the upward groundwater baseflow contribution from the site to the river ranges 
from about 1,900 m3/a to 3,800 m3/a per metre length along the river.  Therefore, for the 285 m 
length of river along the southern site boundary, the groundwater baseflow component is about 0.5 
to 1.1 million m3/a, or about 0.1 % of the total river flow based on historic flow rate estimates. 
 

3.6.6 Compliance Monitoring Locations 
 
Within the attenuation zone shown in Figure 3, the surface water flow tends to vary on a seasonal 
basis as a result of changes in runoff, baseflow, and recharge to the water table.  The eastern and 
western watercourses are the main drainage features on the landfill site and can be assessed at the 
downstream boundary of the attenuation zone at station S4 (eastern watercourse) and station S9 
(western watercourse).  Thus, stations S4 and S9 are the surface water Compliance Points for the 
attenuation zone.  Monitoring of other stations upstream and within the attenuation zone allow for 
an assessment of natural water quality changes with time as well as the effectiveness of the 
attenuation zone. 
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4. WATER QUALITY 
 

4.1 QUALITY ASSURANCE/QUALITY CONTROL 
 
The water sampling program completed for this undertaking included a Quality Assurance/Quality 
Control (QA/QC) program which utilized blind duplicate samples from monitoring wells BH10-2 
in May (DUP) and BH07-1 in September (Dup) to assess the precision of the chemical analysis of 
water samples.  The groundwater and surface water samples were submitted to AGAT 
Laboratories, an accredited laboratory located in Ontario.  The evaluation of the duplicate results 
is based on the U.S. Environmental Protection Agency (1988) guidance criteria for assessing 
laboratory precision for duplicate or replicate analyses. 
 
A comparison was completed between samples and its field duplicate sample.  The comparison 
target considered: 1) Relative Percent Differences (RPDs) for the results of a control limit of +/-
20% or 2) for concentrations less than five times the RDL, concentrations that vary by less than 
the reportable detection limit (RDL). 
 
For the May sampling event only manganese and boron did not achieve the comparison target, 
while for the September sampling event only sulphate did not achieve the comparison target.  
However, as the concentration differences were minor and the other parameters satisfied the 
comparison targets, the QA/QC results indicate that the water quality results are suitable for 
interpretation. 
 

4.2 LEACHATE 
 
Leachate at the landfill site is produced primarily from the infiltration of precipitation into the 
waste, percolation of this water through the waste where the constituents typically increase in 
concentration, then movement of this leachate into the groundwater where the leachate and 
groundwater mix and move in a southerly direction through the landfill attenuation zone shown in 
Figure 3.  The lateral movement of groundwater through the waste and fill of the operation areas 
also results in a typical increase in some constituent concentrations. 
 
The historic general chemical results for the leachate samples collected at BH07-5 and leachate 
seeps, as well as the 2015 to 2024 general chemical results for leachate sampled from BH15-1 are 
presented in Table D-1, Appendix D, and are summarized in Table 2 for select parameters.  The 
2024 leachate concentrations at BH15-1 tended to be within the range of historic leachate 
concentration ranges, except for elevated concentrations of conductivity, alkalinity, chloride, and 
ammonia, and low concentrations for total dissolved solids (TDS). 
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Table 2 provides a summary for comparison of leachate quality with background groundwater and 
surface water quality.  Based on this table, the following is a list of chemical parameters for the 
TRI-R Landfill Site that can be used as indicators of landfill leachate effects on groundwater and 
surface water quality. 
 

 Conductivity  
 Hardness 
 Alkalinity 
 Chloride 
 Sulphate 
 Calcium 
 Magnesium 
 Potassium 
 Boron 
 Sodium 
 Iron 

 Manganese 
 Ammonia 
 Nitrate 
 Dissolved Organic Carbon (DOC) 
 Phenols 
 Cadmium 
 Chromium 
 Copper 
 Lead 
 Phosphorus (total) 
 Zinc  
 Arsenic 

 
Figures D-1 to D-4, Appendix D, illustrate water quality changes with time for the following four 
leachate indicator parameters. 
 

 Chloride – A mobile chemical that is typically used at landfill sites to represent the 
maximum extent of leachate migration in groundwater.   

 Iron and Boron – Metals that can be used to represent the potential movement of other 
metals.   

 Ammonia – Total ammonia is a good indicator of nutrient movement from landfill leachate. 
 
The graphs indicate that in 2024 the concentrations of chloride, iron, boron, and ammonia were 
typically greater in leachate at BH15-1 than historically detected at BH07-5, but continued to 
fluctuate with time.  Although the concentrations of chloride, boron, and ammonia fluctuated, they 
also showed a general increasing trend with time.  
 
Figure 4 presents the groundwater quality for the monitoring wells on a Trilinear diagram.  This 
Trilinear diagram considers the major ions in characterizing the leachate, groundwater, and surface 
water quality for May/September 2024.  As shown in Figure 4, the proportion of major ions in 
leachate is characteristically different than detected within groundwater or surface water. 
 

4.3 GROUNDWATER 
 
In summary, groundwater moves from the northern landfill site boundary through the 
overburden/soil and fractured bedrock to the Magnetawan River.  Monitoring wells BH03-3, 
BH07-3, BH07-4, and BH10-2 represent monitoring locations upgradient of the landfill waste/fill 
and provide background groundwater quality.  Between the waste footprint and the river, 
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monitoring wells BH2, BH3, BH10-1, BH15-2, and BH15-3 allow for an assessment of leachate 
mixing with the shallow groundwater of the water table within the attenuation zone near the waste 
footprint and moving toward the Magnetawan River.  Monitoring wells BH03-1 and BH03-2 
(shallow groundwater) and monitoring wells BH07-1 and BH07-2 (deeper groundwater) are 
located near the downgradient boundary of the attenuation zone adjacent to the Magnetawan River.   
 
Groundwater quality results for the monitoring wells on the site are summarized in Tables E-1 to 
E-2, Appendix E.  Time-concentration graphs for the leachate indicator parameters chloride, iron, 
total ammonia, and boron are presented in Figures E-1 to E-8, Appendix E.  Detailed laboratory 
results are provided in Appendix G. 
 
Field test results for pH and conductivity are typically similar to higher than results obtained from 
the laboratory, with some exceptions.  Groundwater temperatures typically range between 5.8 ºC 
and 9.1 ºC, which are reasonable for seasonal conditions in the spring and fall.  One exception 
occurred for groundwater in May at BH2 where the groundwater temperature was 10.0 ºC, likely 
as a result of landfill leachate effects.  Turbidity values are also generally reasonable, with some 
elevated values that indicate the disturbance of sediment within the monitoring wells during 
purging and sampling or related to the colour of the groundwater at BH2 and BH3.  The dissolved 
oxygen concentrations range from about 3.0 mg/L to 8.0 mg/L, with no apparent pattern over time 
or with location around the waste footprint.  
 

4.3.1 Trilinear diagram 
 
Figure 4 presents the leachate, groundwater, and surface water quality for the monitoring wells on 
a Trilinear diagram.  This Trilinear diagram considers the major ions in characterizing the 
groundwater quality and presents data for May/September 2024.  As summarized below, two 
dominant groupings can be approximated on the Trilinear diagram based on the plotted location 
of the monitoring wells.   

1. Monitoring well BH07-3 represents background groundwater quality.  BH10-2 plots 
outside this grouping dominantly owing to a greater proportion of alkalinity.  

2. Monitoring wells BH07-1 and BH07-2 represent deeper groundwater quality within the 
bedrock. 

 
The remaining wells show some scatter outside of the two groupings for shallow groundwater 
quality.  BH15-3 plots notably beyond any of the groupings.  Overall, the Trilinear diagram 
indicates a potential landfill leachate effect for groundwater at BH2, BH3, BH10-1, BH15-3 and 
possibly at BH03-1, BH03-2, and BH15-2.  However, as discussed in the following subsections, 
groundwater quality at BH03-1, BH03-2, and BH15-2 is not impacted by landfill leachate. 
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4.3.2 Groundwater Quality Changes with Time 
 
The time-concentration graphs for chloride, iron, total ammonia, and boron show the following 
concentration trends with time for shallow groundwater quality. 
 
Upgradient  

 Chloride concentrations fluctuate with time, with concentrations at background monitoring 
wells BH07-3 continuing to be elevated in 2024.  It is noted that chloride concentrations at 
BH10-2 decreased since 2012 and are notably lower than chloride concentrations at BH07-
3 since 2022.  

 Iron concentrations also fluctuate at BH10-2 since 2015, although the iron concentrations 
continue to be elevated compared to the other upgradient monitoring location. 

 Total ammonia concentrations are greater in groundwater at BH10-2, but show a pattern of 
decreasing concentrations since 2017. 

 Background boron concentrations are generally low and constant over time.   
 
Downgradient in Attenuation Zone – Between Waste and River 

 Elevated chloride concentrations at BH2 show a general fluctuation since 2015, but remain 
elevated.  The elevated chloride concentrations at BH3 are greater than background 
concentrations, while the elevated chloride concentrations at BH10-1 and BH15-2 continue 
to be within the range of chloride concentrations observed at background monitoring well 
BH07-3.  This pattern indicates that chloride concentrations within the shallow 
groundwater decrease with distance from the waste footprint within the attenuation zone.  

 Iron concentrations continue to fluctuate, typically with no apparent increasing or 
decreasing trends with time.  Elevated iron concentrations occur at BH2 and BH3. 

 The total ammonia concentrations in groundwater at BH3 continue to fluctuate at an 
elevated concentration and show an increase since 2014.  At BH15-3 the total ammonia 
concentrations have decreased since 2016. 

 Boron concentrations continue to be elevated at BH2, BH3, BH10-1, and BH15-3.  Similar 
to the chloride concentrations, this pattern indicates that boron concentrations within the 
shallow groundwater decrease with distance from the waste footprint within the attenuation 
zone.  

 
Downgradient in Attenuation Zone – Near River 

 Near the Magnetawan River the concentrations of chloride, iron, total ammonia, and boron 
continue to be generally constant with time over the long-term within both the shallow and 
the deeper groundwater. 
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4.3.3 Groundwater Quality Differences with Location 
 
Considering the groundwater quality results from 2024, the following discussion of spatial 
chemical patterns is presented. 
 
i) Shallow Groundwater 
Within the attenuation zone downgradient of the waste footprint, landfill leachate effects are 
apparent for the shallow groundwater quality.  As expected, the water quality effects are greatest 
near the waste footprint and decrease with distance.  This pattern is especially apparent for chloride 
and boron concentrations.  Near the downgradient boundary of the attenuation zone, no detectable 
landfill leachate effects are apparent based on concentration changes with time relative to 
background groundwater quality. 
 
ii) Deeper Groundwater 
Within the deeper groundwater of the bedrock near the downgradient boundary of the attenuation 
zone (BH07-1 and BH07-2), groundwater quality continues to be similar with slightly greater 
concentrations within groundwater at BH07-1 compared to BH07-2.  One pattern of note is slightly 
greater concentrations for some parameters in the deeper groundwater compared to shallow 
groundwater. 
 

4.3.4 Comparison to Ontario Drinking Water Objectives 
 
In response to requests from the general public and owing to the use of groundwater for domestic 
purposes upgradient and cross-gradient from the landfill site, a comparison of the 2024 
groundwater quality with the Ontario Drinking Water Standards, Objectives, and Guidelines (June 
2006) (ODWSOG) is provided in Table E-2, Appendix E.  It is noted that no residential water 
wells are located directly downgradient of the landfill site.   
 
Groundwater in some monitoring wells showed values that were below the minimum operating 
guidelines of the ODWSOG for pH and alkalinity.  In 2024 other ODWSOG exceedances were 
detected as noted below. 
 

PARAMETER MONITORING WELL WITH ODWSOG EXCEEDANCE IN 2024 
Sodium BH2, BH3, BH10-1, BH15-3 
Iron BH2, BH3, BH10-2 
TDS BH2, BH3 

 
These exceedances are not health-related parameters.  It is noted that iron also exceeded its 
ODWSOG within background groundwater at BH10-2.   
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4.3.5 Guideline B-7 Assessment 
 
Groundwater discharges to the Magnetawan River at the downgradient landfill site boundary.  
There are no existing or potential groundwater users within this attenuation zone between the 
landfill waste and the river.  Therefore, the MECP Guideline B-7 for the Reasonable Use of 
Groundwater does not apply at the downgradient landfill site boundary. 
 

4.3.6 Comparison to Trigger Criteria 
 
As part of the water quality assessment in accordance with the Revised Contingency Plan (Genivar, 
2012) and subsequent correspondence with the MECP (ResEnv, 2014), the groundwater quality 
for Compliance Points near the downgradient boundary of the attenuation zone about 30 m from 
the Magnetawan River was compared to the following Trigger Criteria.  These Trigger Criteria are 
based on the Provincial Water Quality Objectives (1994 plus updates) (PWQO) or background 
surface water quality at stations S5 and S7.  It is noted that even with an exceedance of a Trigger 
Criterion, the 30 m attenuation distance to the river would provide additional attenuation capacity 
to further reduce the concentrations within the groundwater prior to discharge into the river. 
 

PARAMETER 
TRIGGER 
CRITERIA 

BACKGROUND 
GROUNDWATER 

(BH07-3 and BH10-2) 

SHALLOW 
GROUNDWATER 

(BH03-1 and BH03-2) 

DEEPER 
GROUNDWATER 

(BH07-1 and BH07-2) 

Chloride 120 10.7 - 63 0.85 – 2.67 10.9 – 30 

Ammonia 
(unionized) 

0.02 <0.02 – 0.33 <0.02 <0.02 

Iron 0.3  0.035 – 20.3 <0.020 – 0.055 <0.010 – <0.020 

Boron 0.2 0.02 – 0.022 <0.010 – 0.03 0.027 – 0.048 

Copper 0.005  <0.003 <0.003 

Total Phosphorus 0.03  0.3 – 0.67 0.05 – 0.07 

Zinc 0.02 <0.005 <0.005 – 0.006 <0.005 – 0.022 

NOTES: 
1) All concentrations are in mg/L. 
2) Shading indicates concentration exceeds Trigger Criterion. 
3) Trigger Criteria from Waste ECA. 
4) Blank indicates parameters not analyzed. 
 
The PWQO and Trigger Criteria were not exceeded within the groundwater for the shallow or deep 
groundwater in 2024, except for total phosphorus.  As the historic background concentrations for 
total phosphorus also exceeded the Trigger Criterion, the PWQO and Trigger Criterion 
exceedances were not attributed to the landfill leachate.  This conclusion is supported by the low 
concentrations of chloride and the other leachate indicator parameters at the Compliance Points.  
Therefore, there are no unacceptable landfill leachate effects near the downgradient attenuation 
zone boundary and no remedial actions or supplemental sampling are required.  Monitoring in 
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2025 will allow for a further assessment of the 2024 Trigger Criteria exceedances and 
concentration trends with time. 
 
For predictive purposes the groundwater quality at BH10-1, BH15-2, and BH15-3 was also 
compared to the Trigger Criteria.  As the three monitoring wells are located greater than 200 m 
upgradient from the Magnetawan River this comparison allows for an assessment of potential 
landfill leachate effects on groundwater quality prior to additional attenuation where 
concentrations will continue to decrease.  Only the boron concentration at BH10-1 and BH15-3 
exceeded the Trigger Criteria.  No Trigger Criteria exceedances were detected at BH15-2.  Total 
phosphorus and copper were not analysed at these three monitoring wells in 2017 through 2024 in 
accordance with the Waste ECA.  Based on the observed elevated parameter concentrations in 
groundwater at these three monitoring wells, there is an onsite leachate plume emanating from the 
landfill waste footprint and extending into the attenuation zone that should continue to be 
monitored. 
 

4.3.7 Summary 
 
Shallow groundwater moves through waste, overburden, and bedrock in a southerly direction 
toward the Magnetawan River and discharges into the river at the southern landfill site boundary.  
Deeper groundwater within the bedrock also moves in a southerly direction and near the 
downgradient boundary of the attenuation zone moves in an upward direction through the base of 
the river.  There are no existing or potential downgradient groundwater users prior to groundwater 
discharge into the Magnetawan River.   
 
The groundwater quality at background monitoring well BH10-2 continues to show elevated 
concentrations for some parameters compared to the expected groundwater quality in the area as 
observed at BH07-3.  Chloride concentrations were also elevated within groundwater at BH07-3.  
The cause of the elevated concentrations is not attributed to landfill leachate based on the southerly 
direction of groundwater movement with a steep lateral hydraulic gradient and the downgradient 
location of the landfill waste footprint.  It is apparent that the source of the elevated concentrations 
in groundwater is related to Chetwynd Road (e.g. road salt) and the associated drainage ditches 
and adjacent low-lying areas that can collect and transport runoff from other properties. 
 
Elevated concentrations of leachate constituents were detected within groundwater below the 
operation areas, and concentrations decreased within the attenuation zone in a downgradient 
direction from the landfill waste on the landfill site property.  No increasing concentrations with 
time or elevated landfill-related constituent concentrations were detected in groundwater at 
monitoring wells near the Magnetawan River.  The shallow and deep groundwater quality near the 
river was similar or showed lower concentrations compared to background groundwater quality 
upgradient of the landfill waste and operation areas.  Based on these results, the existing area 
around the landfill waste provides a high level of attenuation within the subsurface for the landfill 
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leachate constituents and no unacceptable landfill leachate effects on groundwater quality occur at 
the downgradient attenuation zone boundary. 
 

4.4 SURFACE WATER 
 
Surface water quality results for the monitoring stations are summarized in Tables F-1 to F-2, 
Appendix F.  Graphs of concentration versus time for chloride, boron, iron, total phosphorus, total 
ammonia, TKN, and nitrate are shown in Figures F-1 to F-7, Appendix F.  To assist in the 
assessment of surface water quality changes within the eastern watercourse, graphs that present 
concentration changes with distance from the waste footprint are provided in Figure F-8 through 
F-11, Appendix F.  Detailed laboratory results are provided in Appendix G. 
 
Station S5 is located upstream of the waste within an intermittent watercourse that originates along 
Chetwynd Road and that eventually flows into the Magnetawan River.  This watercourse is 
identified as the onsite eastern watercourse.  Monitoring stations S1, S2, and S4 are located within 
the eastern watercourse, but are located downstream of the waste footprint and within the landfill 
attenuation zone as shown in Figures 2 and 3.  A new station designated S8 was established in 
2014 at the base of a slope between stations S2 and S4 to allow for the monitoring of groundwater 
seepage contribution to surface water in this area if it should occur.  A secondary watercourse that 
originates east of the landfill site also contributes to the eastern watercourse at a location upstream 
of station S2.  A background surface water station was established within this watercourse in late 
2012 and is designated S7. 
 
An onsite western watercourse originates from a groundwater seep/spring at or near the dug well 
and extends around the western edge of the operation areas.  Surface water flows from the dug 
well, through station S6, and eventually recharges the groundwater and/or contributes to the 
Magnetawan River near downstream station S9. 
 
Runoff and groundwater baseflow within the attenuation zone downgradient of the waste footprint 
and operation areas will contribute water to the two watercourses.  During periods of the year when 
the water table decreases in elevation the surface water may also contribute to groundwater.    
 
Station SW2 is located in the Magnetawan River upstream of the landfill site attenuation zone and 
the discharge point for the eastern watercourse (station S4), and station SW1 is located in the river 
downstream of the landfill site. 
 

4.4.1 Flow Rates 
 
Details on the surface water flow rates are presented in Section 3.6.  In summary, land to the east 
of the site provides a notable contribution of background flow to the intermittent eastern 
watercourse.  The contribution of groundwater baseflow to the watercourse varies depending on 
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the prevailing climatic conditions and their influence on groundwater levels.  A detectable 
contribution of groundwater baseflow to the eastern watercourse was apparent for September.    
 
Occasional ponded water (no flow) conditions were observed along the eastern watercourse.  The 
source of this ponded water may originate from runoff and groundwater discharge.  As the ponded 
water is exposed to evaporation and other chemical changes, any samples of the ponded water 
would not be representative of water moving through the surface water system or contributing flow 
to Magnetawan River.  Therefore, water samples were not collected during no flow conditions. 
 
In 2024 there was intermittent minor flow (no flow to 1 L/s) at station S6.  Flow was only detected 
at downstream station S9, near the Magnetawan River, in May (9 L/s), which was greater than 
observed at station S6 and suggests groundwater discharge to surface water within the watercourse.   
 
The Magnetawan River is a perennial river that flows in a northwesterly direction past the landfill 
site.  The flow rate within the river fluctuates on a seasonal basis.   
 

4.4.2 Field Chemical Results 
 
Field testing results for pH and conductivity are typically similar or slightly lower than the 
laboratory results.  Turbidity and dissolved oxygen values varied with time and location, with no 
apparent pattern. 
 
Field chemical results for surface water within the Magnetawan River are generally similar 
(stations SW1 and SW2) and do not indicate a general pattern in a downstream direction.  Within 
the onsite eastern watercourse, surface water conductivity, turbidity, and dissolved oxygen values 
also varied from the upstream to the downstream stations.  Surface water at the discharge point of 
the eastern watercourse (station S4) also showed no consistent pattern in values compared with the 
surface water within the Magnetawan River at downstream station SW1. 
 

4.4.3 Surface Water Quality at Downstream Toe of Leachate Seep 
Control System 

 
In 2024 there was sufficient surface water flow (low flow) near the toe of the Leachate Seep 
Control System at station S1 only in May for representative sample collection.  A sample was also 
collected at station S6 in May, although the sample was also collected during low flow (<1 L/s).  
Figures F-1 through F-11, Appendix F, show that for most parameters, concentrations in surface 
water are greater near the toe of the Leachate Seep Control System and concentrations typically 
fluctuate with time on a year to year basis and from event to event.  One useful method to determine 
if fluctuating concentrations are increasing or decreasing with time is through the use of moving 
annual averages.  This method involves the following process: 
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i. Year 1 - determine the concentration average for the monitoring events of the first year 
of monitoring; 

ii. Year 2 - determine the concentration average for the monitoring events of the first and 
second year of monitoring; 

iii. Year 3 - determine the concentration average for the monitoring events of the first, 
second, and third year of monitoring; 

iv. Subsequent Years – continue the averaging methodology. 
 
If fluctuating concentrations are increasing in concentration with time, the moving annual averages 
will also increase in concentration with time.  Alternatively, if fluctuating concentrations are 
decreasing in concentration with time, the moving annual averages will also decrease in 
concentration with time.  If concentrations are fluctuating with no overall change with time, the 
moving annual averages will be similar from year to year. 
 
Moving annual averages for select leachate indicator parameters at stations S1 and S6 are presented 
in Figures 5 through 11.  For comparison purposes, the leachate concentrations from leachate 
monitoring well BH15-1 are listed below. 

 Chloride – 32.6 to 80.0 mg/L 
 Boron – 0.187 to 1.53 mg/L 
 Iron – 0.511 to 402 mg/L 
 Total Phosphorus – 0.26 to 16.5 mg/L 
 Total Ammonia – 0.18 to 91.4 mg/L 
 TKN –1.2 to 103 mg/L 
 Nitrate - <0.25 to 1.66  mg/L 

 
At station S1 the data show a notable decrease in average concentrations with time for each of the 
parameters, except for chloride that shows a constant concentration with time.  Similarly, at station 
S6 the parameters also show a general decrease in average concentrations with time, except for 
boron, iron, ammonia, and TKN which show no pattern.  Nitrate average concentrations show a 
gradual increase with time.  These average concentration patterns are expected since chloride is a 
conservative parameter and would typically not be attenuated within the Leachate Seep Control 
System, whereas the metals (boron and iron) and nutrients (total phosphorus, total ammonia, TKN, 
and nitrates) would be attenuated by the sand mantle, vegetation roots, and other processes.    
 
In summary, based on the typical decrease in concentrations with time, it is apparent that the 
Leachate Seep Control System continues to be effective in partially treating the landfill leachate.  
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4.4.4 Surface Water Quality Comparison Downstream of Leachate Seep 
Control System – Eastern Watercourse 

 
Station S1 is located downstream of station S5 and near the downslope end of the Leachate Seep 
Control System, which was constructed in 2010/2011 to control the leachate seep near the toe of 
the waste.  Parameter concentrations were typically greater at S1 compared to S5, which indicates 
a localized landfill leachate effect on surface water quality immediately adjacent to the Leachate 
Seep Control System as a result of runoff and/or groundwater discharge. 
 
A comparison of surface water quality downstream of the Leachate Seep Control System (station 
S1) is provided in Figures F-8 through F-11, Appendix F.  It is noted that station S1 only contained 
sufficient water for low flow in May 2024.  In general the surface water quality at downstream 
stations is similar, with the following patterns. 

 Chloride:  The background chloride concentration at station S5 was greater in 2024 
compared to the other stations that were sampled.  The chloride concentrations in surface 
water at the downstream stations and within the Magnetawan River were similar with a 
difference of less than 2 mg/L.   

 Boron:  Boron concentrations were similar for S2 and S4.  The overall difference in 
concentrations at the monitoring stations was less than 0.06 mg/L.   

 Iron:  In 2024 the iron concentrations within the eastern surface watercourse showed a 
slight decrease in a downstream direction, with some variability.  Iron concentrations at 
background station S7 were similar to downstream stations S2 and S4 in May and greater 
than downstream station S4 in September.  Thus, a landfill leachate influence on the iron 
concentrations is not apparent at downstream stations. 

 Total Phosphorus:  The total phosphorus concentrations were at the detection limit, except 
near the toe of the waste at station S1.  There is no consistent pattern to suggest a landfill 
leachate effect at the downstream surface water stations.  

 

4.4.4.1 TRILINEAR DIAGRAM 
 
Figure 4 presents the leachate, groundwater, and surface water quality for May at the monitoring 
stations on a Trilinear diagram.  As shown in the diagram, surface water quality within the eastern 
surface watercourse at stations S2, S4, S5, and S7 show a similar grouping.  Station S1 shows a 
different major ion composition to this grouping, which suggests a landfill leachate effect.   
 
Within the Magnetawan River grouping stations SW1 and SW2 show similar major ion 
proportions. 
 
Surface water quality at stations S6 and S9 also plot in a similar grouping for the western surface 
watercourse.   
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4.4.5 Surface Water Quality Comparison Downstream of Leachate Seep 
Control System – Western Watercourse 

 
Historically, for surface water quality within the western watercourse, the surface water quality at 
station S6, located downstream of the Leachate Seep Control System, was compared to the quality 
of water flowing from the dug well.  The MECP requested that the dug well be removed from the 
monitoring program in 2014.  Considering the time-concentration graphs, elevated concentrations 
of chloride and boron continue to fluctuate with time, with a pattern of decreasing chloride 
concentrations over time since 2015.  In May 2024 there was an evident decrease in parameter 
concentrations within surface water from station S6 in a downstream direction to station S9 near 
the Magnetawan River, except for iron, COD, and total suspended solids (TSS).  The increase in 
iron and TSS are attributed to erosion within the watercourse during surface water flow toward the 
Magnetawan River. 
 

4.4.6 Magnetawan River Water Quality 
 
Upstream surface water sampling station SW2 was used to assess natural water quality changes 
with time within the Magnetawan River.  Considering historic water quality results (2003 to 2023), 
concentrations of major ions and heavy metals in 2024 were similar to historic water quality. 
 
Constituent concentrations within the surface water downstream of the landfill site at station SW1 
were similar compared to upstream surface water quality (SW2) and were generally similar to 
historic results (2003 to 2023).  As shown in the Trilinear diagram of Figure 4, both SW1 and SW2 
show similar proportions of major ions.   
 

4.4.7 Comparison to Provincial Water Quality Objectives 
 
A summary of monitoring stations during periods of surface water flow that had parameter 
concentrations that exceeded the Provincial Water Quality Objectives (1994 and updates) 
(PWQOs) at least once in 2024 is provided below.   
 

PARAMETER MONITORING STATIONS WITH PWQO EXCEEDANCE 

pH SW1 

Iron S1, S2, S4, S5, S6, S7, S9, SW1, SW2 

Boron S1, S6 

Total Phosphorus S1 
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As noted above, the elevated iron concentrations are attributed to natural erosion within the 
watercourses.  The elevated boron and total phosphorus concentrations adjacent to the landfill at 
stations S1 (both parameters) and S6 (boron) may be an effect of landfill leachate. 
 

4.4.8 Comparison to Trigger Criteria 
 
As part of the water quality assessment in accordance with the Revised Contingency Plan (Genivar, 
2012) prepared for the landfill site, the surface water quality at the Compliance Point was 
compared to the following Trigger Criteria.  For comparison, the background surface water 
concentrations at station SW2 exceeded the Trigger Criterion for iron in 2024. 
 

  BACKGROUND SURFACE WATER 
COMPLIANCE 

POINTS 

PARAMETER 
TRIGGER 
CRITERIA 

SW2 S5 S7 S4 S9 

Chloride 120 4.34 – 9.40 11.2 3.11 – 6.02 4.28 – 11.3 25.5 

Ammonia 
(unionized) 

0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Iron 0.3 0.212 – 0.624 0.507 0.491 – 0.688 0.372 – 0.557 0.708 

Boron 0.2 <0.010 – 0.012 0.02 <0.010 – 0.013 0.042 – 0.065 0.135 

Copper 0.005 <0.002 <0.002 <0.002 <0.002 <0.002 

T. Phosphorus  0.03 <0.02 <0.02 <0.02 <0.02 0.02 

Zinc 0.02 <0.020 <0.020 <0.020 <0.020 <0.020 

NOTES: 
1. All concentrations are in mg/L. 
2. Shading indicates concentration exceeds Trigger Criterion. 
3. Trigger Criteria from Waste ECA. 

 
Trigger criteria were satisfied at the Compliance Points, except for iron at stations S4 and S9.  This 
parameter can be influenced by erosion, such as created from the changing geomorphology of the 
watercourse.   In addition, background concentrations of iron were also elevated and in some cases 
greater than observed in surface water at station S4.  Considering the low concentrations of more 
soluble parameters that are good indicators of landfill leachate effects (e.g. chloride, boron, and 
nutrients such as nitrogen in ammonia, nitrates, and nitrites), the elevated concentrations are not 
attributable to landfill leachate effects.  No further remedial actions or supplemental sampling are 
required at this time. 
 

4.4.9 Summary 
 
The Leachate Seep Control System has had a beneficial effect on surface water quality on the 
landfill site.  Decreasing parameter concentrations within surface water near the waste footprint 
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are apparent and visible discolouration of soil around the waste footprint has decreased.  While 
some landfill leachate effects occur immediately adjacent to the Leachate Seep Control System at 
stations S1 and S6 as a result of runoff and/or groundwater discharge, low concentrations of the 
more soluble parameters within the surface water of the onsite watercourses downstream of the 
waste footprint and operation areas that are good indicators of landfill leachate effects (e.g. 
chloride, boron, nutrients such as nitrogen in ammonia, nitrates, and nitrites) indicate that the 
elevated concentrations detected for some parameters within the surface water at downstream 
stations near the Magnetawan River are not attributable to landfill leachate effects, but are likely 
a result of erosion, such as created from the changing geomorphology of the watercourse, 
background groundwater quality influences, and background surface water quality influences.  No 
further remedial actions or supplemental sampling are required at this time. 
 
Based on the surface water sampling within the Magnetawan River upstream (SW2) and 
downstream (SW1) of the landfill site, no detectable landfill leachate effects were evident within 
the surface water. 
 
 

5. LEACHATE CONTINGENCY PLAN 
 
In 2010/2011 the TRI-R Committee constructed the Leachate Seep Control System in accordance 
with the Sewage CofA.  The sand mantles were completed and vegetation established on and 
adjacent to the mantles.  Full maturation of the Leachate Seep Control System occurred in 2012 
for substantial completion of the system.  In July 2012 a Substantial Completion Report was 
prepared in accordance with the Sewage CofA (Genivar, 2012). 
 
The Leachate Seep Control System was effective in removing the historic groundwater seeps near 
the perimeter of the waste footprint and the operation areas.  Some runoff and/or intermittent 
groundwater seepage occurred at the downgradient edge of the sand mantles amongst the Higher 
Aquatic Plants in 2024.  Some visible iron staining was present in the area of the intermittent 
groundwater seepage and for a short distance within the adjacent onsite watercourses.  However, 
the quality of the surface water immediately adjacent to the seeps continued to improve with the 
operation of the Leachate Seep Control System.  
 
Some downstream surface water quality effects from erosion related to the changing 
geomorphology of the watercourse, groundwater discharge, and contribution from background 
surface water were apparent farther downstream within the eastern watercourse.  No adverse 
effects to surface water quality were detected at the downgradient boundary of the attenuation zone 
or within the Magnetawan River as a result of landfill leachate. 
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6. LANDFILL OPERATIONS AND PERFORMANCE 
 
In accordance with Conditions 54b, 54c, and 54h of the Waste ECA, the following subsections 
provide an update of site operations and performance. 
 

6.1 ASSESSMENT OF OPERATIONS AND PERFORMANCE OF 
ENGINEERED FACILITIES 

 
As detailed in Section 5, the landfill site is not having a negative effect on groundwater quality at 
the downgradient attenuation zone boundary with the Magnetawan River.  Operation and 
maintenance of the Leachate Seep Control System was continued through 2024.  In 2025 additional 
planting should be completed in areas of poor vegetation growth or erosion on and around the sand 
mantles. 
 
Figure 2 presents the approved waste footprint.  The active face is located in the west-central 
portion of the footprint.  In 2024 the placement of daily and interim cover within the working areas 
was continued.  The waste compactor was operational in 2024. 
 
A drone survey was completed on August 29, 2024, which indicated the placement of 862.4 m3 of 
waste since the previous survey of August 30, 2023 (12 month period).  A total of 13,061.9 m3 of 
waste capacity (excluding final cover) remains.  Based on a waste capacity utilization rate of about 
1,500 m3, it is estimated that the available waste capacity will allow for approximately nine (9) 
more years of waste disposal, until early 2033.  It is noted that this approximation may vary with 
increases or decreases in waste disposal volume. 
 
The onsite facilities that include a Maintenance and Recycling Building were operational in 2024.  
In addition, the stationary recycling compactor located near the north side of the residential sorting 
area (Quonset Hut) was operational in 2024 to reduce material transport costs and the landfill 
carbon footprint.  It is understood that no changes to the buildings are proposed for 2025. 
 

6.2 OPERATIONAL PROBLEMS AND CORRECTIVE ACTIONS 
 
No operational problems or corrective actions were identified or required in 2024. 
 
In 2025 it is recommended that ongoing maintenance of the Leachate Seep Control System be 
continued with the infilling of erosional gullies and the planting of Higher Aquatic Plants (HAP) 
in areas of sparse plantings and along the edges of the sand mantles where some periodic water 
discolouration was observed in 2024. 
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7. WASTE TOTALS 
 
In accordance with Conditions 54d, 54e, 54f, 54k, and 54l of the Waste ECA the following 
estimates are provided. 
 

PARAMETER APPROXIMATE (Based on Historic 
Surveys and Capacity Utilization) 

SURVEYED 

 

Estimated Waste, Daily and 
Intermediate Cover for 2023 and 
2024 (12 month period) 

862.4 m3  Completed in August 2024.   

Estimated Volume of Site 
Capacity Used in 2023 and 2024 
(12 month period) 

862.4 m3  Completed in August 2024.   

Estimated Remaining Site 
Waste Capacity 

13,062 m3   Completed in August 2024.   

Estimated Remaining Site Life 9 years (early 2033)   

Total Annual Quantity of Waste 
Received in 2023 and 2024 (12 
month period) 

Based on a capacity utilization of 862.4 m3, daily and intermediate cover of 20%, 
and compaction, it is estimated that approximately 1,100 m3 of waste was 
received at the site in 2023 and 2024 (12 month period). 

 
No contaminated soil was received at the landfill site in 2024. 
 
 

8. COMPLAINTS 
 
No formal (written) complaints were received by the Township of Armour in 2023.   
 
 

9. 2025 MONITORING PROGRAM 
 
Based on the monitoring program findings, the Waste ECA, and the Sewage CofA, Table 3 
provides the 2025 monitoring program.  It is recommended that the surface water monitoring 
component of the monitoring program be modified to focus on two water quality sampling events 
in May (continues the historic May sampling) and September (combines the historic August and 
November sampling), with the removal of the June, July, and October flow rate monitoring events 
(historically no sampling completed at this time).  This modification will bring the surface water 
monitoring frequency in line with the current groundwater monitoring frequency. 
 
Trigger mechanisms, data assessment processes, and contingency measure concepts are detailed 
in the Revised Contingency Plan (Genivar, 2012) and the Waste ECA.  Trigger concentrations to 
be applied at the Compliance Points for groundwater (BH03-1, BH03-2, BH07-1, BH07-2) and 
surface water (S4, S9) are provided below.  
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PARAMETER TRIGGER CRITERIA 

Chloride 120 

Ammonia (unionized) 0.02 

Iron 0.3 

Boron 0.2 

Copper 0.005 

Total Phosphorus 0.03 

Zinc 0.02 

NOTES: 
1. All concentrations are in mg/L. 
2. Trigger Criteria represent the PWQO/CCME values or 75% of the 

background surface water concentrations at stations S5 and S7, whichever 
is greater (ResEnv, 2014). 

 
As the trigger concentrations are typically less than the maximum background concentration in 
groundwater and surface water, some natural exceedances of the trigger concentrations are 
anticipated.  Thus, an exceedance of a trigger concentration is not a compliance issue, but allows 
for a conservative assessment of groundwater and surface water and implementation of a 
contingency measure, if required, prior to a compliance issue. 
 
i) Groundwater Assessment Process 
One-Week Assessment 
Water sample results that are obtained as part of the routine sampling events will be compared to 
the established trigger concentrations within one week of receipt from the laboratory.  If a 
parameter exceeds its trigger concentration an evaluation of the potential source of the trigger 
concentration exceedance will be completed.  If the exceedance is attributable to natural water 
quality variability the trigger concentration will be modified and the routine monitoring will be 
continued.  If the exceedance is attributed to a landfill source, a verification sampling event will 
be completed for the respective compliance point. 
 
Two-Month Assessment 
The verification sampling event will be completed within two months of the routine sampling 
event.  This timeline provides sufficient time for laboratory analyses, data review and evaluation, 
notification of the TRI-R Committee, and co-ordination of the resampling event.  If sampling is 
being completed for a surface water station and the station is dry, the verification sampling event 
will be completed when surface water flow is observed.  If an exceedance is attributable to natural 
water quality variability the trigger concentration will be modified and the routine monitoring will 
be continued.  If an exceedance is attributed to a landfill source, a contingency system(s) will be 
implemented. 
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Four-Month Assessment 
Contingency system(s) implementation will commence with the evaluation, design, and 
submission of a contingency system(s) to the MECP for approval within four months of the initial 
sampling event.  Upon receipt of MECP approval, the contingency system(s) will be implemented 
and monthly monitoring of the trigger parameters will be initiated.  Upon completion of three 
consecutive sampling events with acceptable water quality that is not negatively impacted by 
landfill leachate, the routine monitoring program will be continued. 
 
ii) Surface Water Assessment Process 
In the event that a surface water monitoring result at station S4 or S9 exceeds a Trigger Criterion 
or background concentration (if greater in value), a supplemental sampling event will be completed 
within a one (1) month period to confirm the exceedance at either location. 
 
In the event that the exceedance is not confirmed the normal monitoring program shall be 
continued.  In the event that the exceedance is confirmed the applicable contingency measure(s) 
will be implemented, as approved by the MECP Director.  Subsequent surface water monitoring 
will be continued at a monthly frequency.  Normal monitoring may be reinitiated if monitoring 
results satisfy all Trigger Criteria or background concentrations (if greater in value) for three (3) 
consecutive sampling events.  
 
iii) Contingency Measures 
If trigger concentration exceedances occur as a result of landfill leachate, contingency measures 
will be implemented that could include the following. 
 

 Mitigation of leachate seeps through sideslopes by the construction of hydraulic 
connections in the waste.  The hydraulic connections would be constructed by the 
excavation of the landfill cover and waste, placement of drainage material such as 19 mm 
granular, and replacement of the final cover.  Waste would be landfilled in the active fill 
area or transported off-site for disposal. 
 

 Enhancements to the Leachate Seep Control System through construction of additional 
mantle/constructed wetlands in the areas of any new seeps and/or enlargement of the 
mantles/constructed wetlands. 
 

 Collection of landfill leachate with sumps and treatment at onsite or offsite facilities.  
Sumps would be constructed within the waste or at the waste toe, and pumped as required 
for suitable disposal.  Short-term storage of the pumped leachate within the landfill waste 
could be considered during mobilization of leachate haulage equipment and disposal 
arrangements. 
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Monitoring program findings should be compared to historic results, trigger concentrations, and 
regulatory standards, objectives, or guidelines, and documented in an annual report by April 30, 
2026.  Reporting should be completed in accordance with Conditions 53 and 54 of the Waste ECA 
and Condition 7 of the Sewage ECA. 
 
 

10. CONCLUSIONS AND RECOMMENDATIONS 
 
Based on the findings presented in this report, we are pleased to provide the following conclusions. 
 

 Groundwater and surface water continue to move in a downslope direction toward the 
Magnetawan River to the south.  Leachate management is achieved through the operation 
and maintenance of a Leachate Seep Control System and a landfill attenuation zone located 
between the waste footprint and the Magnetawan River. 
 

 Landfill leachate quality in 2024 was within the range of historic leachate, except for 
elevated concentrations of conductivity, alkalinity, chloride, and ammonia, and low 
concentrations for total dissolved solids (TDS).  A general increasing concentration trend 
with time was apparent for chloride, boron, and ammonia. 
 

 The existing landfill site is not causing an unacceptable impact on the local shallow and 
deep groundwater resources at the downgradient attenuation zone boundary with the 
Magnetawan River.  Thus, the landfill attenuation zone is effective in protecting 
groundwater resources. 
 

 Historic leachate seeps were removed with the construction of the Leachate Seep Control 
System.  Water that currently accumulates near the toe of the Leachate Seep Control 
System originates from runoff as well as intermittent groundwater seepage.  The 
improvement in surface water quality adjacent to the Leachate Seep Control System 
observed in 2011 through 2023 was also observed in 2024.  Some water quality effects 
from the landfill are apparent within the intermittent watercourses immediately adjacent to 
the Leachate Seep Control System, but parameter concentrations decrease within the 
landfill attenuation zone.  Surface water quality downstream of the waste footprint and 
operation areas is affected by erosion during watercourse geomorphological changes, but 
unacceptable landfill leachate effects were not detected in surface water at the downstream 
boundary of the landfill attenuation zone.  The surface water quality within the 
Magnetawan River also does not show landfill leachate effects. 
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The following recommendations are provided for consideration in 2025. 
 

 The Leachate Seep Control System should continue to be operated and maintained in 
accordance with the Operations and Maintenance Manual.  Maintenance should include 
the infilling of erosional gullies and the planting of Higher Aquatic Plants in areas of sparse 
plantings and along the edges of the sand mantles where some water discolouration was 
observed in 2024. 
 

 Groundwater and surface water monitoring and reporting should continue in 2025 as 
outlined in Section 9 of this report.  It is recommended that the surface water monitoring 
component of the monitoring program be modified to focus on two water quality sampling 
events in May (continues the historic May sampling) and September (combines the historic 
August and November sampling), with the removal of the June, July, and October flow 
rate monitoring events (historically no sampling completed at this time).  This modification 
will bring the surface water monitoring frequency in line with the current groundwater 
monitoring frequency. 
 

 
Prepared by: 
ResEnv Consulting Limited 

 
Jason T. Balsdon, M.A.Sc., P.Eng. 
Consulting Engineer 
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TABLE 1
2024 MONITORING PROGRAM
TRI-R LANDFILL SITE

MONITORING LOCATIONS PARAMETERS FREQUENCY
LEACHATE
BH07-5, BH15-1 Leachate Levels May and September

FP

GW-CL, TSS

GROUNDWATER
BH2, BH3, BH03-1, BH03-2, BH03-3, BH07-1, BH07-2, BH07-3, BH07-4, BH10-1, BH10-2, BH15-2, BH15-3 Groundwater Levels May and September

FP

GW-IL

FP

GW-CL

SURFACE WATER
S1, S2, S4, S5, S6, S7, S8, S9 Flow Rates May, June, July, August, September, October, 

November
FP
SW-CL

NOTES:
1)  FP indicates field parameters: pH, conductivity, turbidity, dissolved oxygen, temperature.
2)  GW-CL indicates:  alkalinity, bicarbonate alkalinity, carbonate alkalinity, ammonia (total), arsenic, barium, boron, cadmium, calcium, chloride, chromium, conductivity, copper, iron, lead, 
magnesium, manganese, mercury, nitrate, nitrite, TKN, pH, total phosphorus, potassium, sodium, TDS, sulphate, zinc, COD, DOC, phenol.

S1, S2, S4, S5, S6, S7, S8, S9, SW1, SW2 May, August, November

4)  SW-CL indicates:  alkalinity, bicarbonate alkalinity, carbonate alkalinity, ammonia (total), arsenic, barium, boron, cadmium, calcium, chloride, chromium, conductivity, copper, iron, lead, 
magnesium, mercury, nitrate, nitrite, TKN, pH, potassium, total phosphorus, TSS, TDS, sodium, sulphate, zinc, BOD5, COD, DOC, phenol.

BH15-1 September

BH2, BH3, BH03-1, BH03-2, BH03-3, BH07-1, BH07-2, BH07-3, BH10-1, BH10-2, BH15-2, BH15-3 May

BH03-1, BH03-2, BH07-1, BH07-2 September

3)  GW-IL indicates:  alkalinity, bicarbonate alkalinity, carbonate alkalinity, ammonia (total), barium, boron, calcium, chloride, conductivity, iron, magnesium, nitrate, pH, potassium, sodium, TDS, 
sulphate, zinc.



TABLE 2
LEACHATE INDICATOR CONCENTRATION SUMMARY
TRI-R LANDFILL SITE

PARAMETER UNITS
HISTORIC LEACHATE 

CONCENTRATION RANGES

BH15-1 LEACHATE 
CONCENTRATIONS (2015 - 

2024)

BACKGROUND 
GROUNDWATER 

CONCENTRATIONS

BACKGROUND SURFACE 
WATER CONCENTRATIONS

Conductivity uS/cm 253 - 4170 935 - 2170 100 - 1400 40 - 130
Hardness mg/L 13 - 1300 - 30 - 54 12 - 41
Alkalinity mg/L 30 - 1710 324 - 931 <5 - 83 5 - 28
Chloride mg/L 6 - 300 32.6 - 80.0 2 - 535 3 - 10
Sulphate mg/L <1 - 1300 1.34 - 126 3 - 48 <0.5 - 15
Calcium mg/L 19 - 470 10.2 - 151 7 - 89 4 - 11

Magnesium mg/L 3 - 88 1.64 - 84.7 2 - 70 1 - 4

Potassium mg/L 1 - 150 2.05 - 85.6 2 - 3 1 - 2
Sodium mg/L 12 - 320 21.8 - 224 3 - 65 2 - 8
Boron mg/L 0.03 - 4.3 0.187 - 1.53 <0.01 - 0.037 <0.01 - 0.04
Iron mg/L <0.1 - 1300 0.511 - 402 <0.01 - 88 0.15 - 1
Manganese mg/L 0.18 - 13 0.121 - 6.31 <0.05 - 3.05 0.013 - 0.067
Ammonia (total) mg/L <0.02 - 150 0.18 - 91.4 <0.05 - 1.29 <0.02 - 0.1
Nitrate mg/L <0.1 - 12 <0.25 - 1.66 <0.05 - 1.25 <0.1 - 0.3
DOC mg/L 3.5 - 123 24 - 72.5 0.4 - 11.7 4.8 - 6.5
Chromium mg/L <0.003 - 0.032 <0.003 - 0.421 <0.0005 <0.003 - <0.005
Cadmium mg/L <0.0001 - 0.002 <0.001 - 0.0011 <0.0001 - 0.0001 <0.0001
Phenols mg/L <0.001 - 0.022 <0.001 - 0.06 <0.001 <0.001 - 0.001
Copper mg/L <0.003 - 0.086 <0.003 - 0.261 <0.001 - 0.009 <0.0001 - 0.003
Lead mg/L <0.0005 - 0.093 <0.002 - 0.109 <0.0005 <0.0005 - 0.001
Phosphorus (total) mg/L 0.02 - 4.5 0.26 - 16.5 <0.1 - 1.6 0.011 - 0.06
Zinc mg/L 0.001 - 0.59 <0.005 - 1.04 <0.005 - 0.062 <0.005 - 0.023
Arsenic mg/L <0.001 - 0.005 <0.003 - 0.048 <0.001 <0.001
Benzene µg/L <0.1 - 1.9 - <0.1 - 0.2 <0.1
1,4-Dichlorobenzene µg/L <0.2 - 1 - <0.2 <0.2

NOTES:
1)  'uS/cm' denotes microsiemens per centimetre.
2)  'mg/L' denotes milligrams per litre.
3)  Historic leachate quality based on historic results for SW-SEEP, SW-SEEP-2, and BH07-5.

5)  Surface water based on historic (pre-2016) results for background station SW2.
6)  '-' indicates not determined.

C:\Users\balsd\OneDrive\Documents\ResEnv\Projects\13-004-00\TRI-R\2024\2024 Monitoring Report\Tables\[Table 2.xls]Sheet1

4)  Groundwater quality is based on historic (pre-2016) results for background stations at Chetwynd Road, dug well, BH07-3, BH07-4, and BH10-2.



TABLE 3
PROPOSED 2025 MONITORING PROGRAM
TRI-R LANDFILL SITE

MONITORING LOCATIONS PARAMETERS FREQUENCY
LEACHATE
BH07-5, BH15-1 Leachate Levels May and September

FP

GW-CL, TSS

GROUNDWATER
BH2, BH3, BH03-1, BH03-2, BH03-3, BH07-1, BH07-2, BH07-3, BH07-4, BH10-1, BH10-2, BH15-2, BH15-3 Groundwater Levels May and September

FP

GW-IL

FP

GW-CL

SURFACE WATER
S1, S2, S4, S5, S6, S7, S8, S9 Flow Rates May, September

FP
SW-CL

NOTES:
1)  FP indicates field parameters: pH, conductivity, turbidity, dissolved oxygen, temperature.
2)  GW-CL indicates:  alkalinity, bicarbonate alkalinity, carbonate alkalinity, ammonia (total), arsenic, barium, boron, cadmium, calcium, chloride, chromium, conductivity, copper, iron, lead, 
magnesium, manganese, mercury, nitrate, nitrite, TKN, pH, total phosphorus, potassium, sodium, TDS, sulphate, zinc, COD, DOC, phenol.

S1, S2, S4, S5, S6, S7, S8, S9, SW1, SW2 May, September

4)  SW-CL indicates:  alkalinity, bicarbonate alkalinity, carbonate alkalinity, ammonia (total), arsenic, barium, boron, cadmium, calcium, chloride, chromium, conductivity, copper, iron, lead, 
magnesium, mercury, nitrate, nitrite, TKN, pH, potassium, total phosphorus, TSS, TDS, sodium, sulphate, zinc, BOD5, COD, DOC, phenol.

BH15-1 September

BH2, BH3, BH03-1, BH03-2, BH03-3, BH07-1, BH07-2, BH07-3, BH10-1, BH10-2, BH15-2, BH15-3 May

BH03-1, BH03-2, BH07-1, BH07-2 September

3)  GW-IL indicates:  alkalinity, bicarbonate alkalinity, carbonate alkalinity, ammonia (total), barium, boron, calcium, chloride, conductivity, iron, magnesium, nitrate, pH, potassium, sodium, TDS, 
sulphate, zinc.
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Appendix A 

Approval Documents 

 Amendment to Environmental Compliance Approval 
Number A521003, Notice 2, Dated April 9, 2014 

 Amendment to Environmental Compliance Approval 
Number A521003, Notice 1, Dated November 15, 2011 

 Amended Provisional Certificate of Approval Waste 
Disposal Site No. A521003, Dated June 8, 2011 

 Certificate of Approval Municipal and Private Sewage 
Works Number 6402-854LHL, Dated August 20, 2010 
 

 
  

















































































 

 

Appendix B 

Geologic Details 

 Borehole Log Explanation Form 
 Borehole Logs 

 
 
  









































 

 

Appendix C 

Hydrogeologic Details 

 Monitoring Well Details Summary – Table C-1 
 Groundwater Elevations – Table C-2 
 Hydrographs – Figures C-1 to C-2 

 
 
  



TABLE C-1
MONITORING WELL DETAILS SUMMARY
TRI-R COMMITTEE LANDFILL

Borehole Monitor Screen Ground Surface Monitor (T.O.P.)

No. Type Dia (mm) (m asl) (m asl)
BH1 S 51 320.63 321.50 315.93 - 317.43 315.93 - 318.03 318.03 - 318.83
BH2 S 51 319.06 320.10 313.56 - 315.06 313.56 - 316.66 316.66 - 318.26
BH3 S 51 319.80 320.40 313.68 - 315.18 313.68 - 317.68 317.68 - 318.18
BH4 - - - - - - -

BH03-1 S 51 292.79 293.63 289.02 - 291.97 289.02 - 292.14 292.14 - 292.75
BH03-2 S 51 293.53 294.29 290.33 - 292.44 290.33 - 292.88 292.88 - 293.56
BH03-3 S 51 325.43 326.07 321.96 - 324.45 321.96 - 324.78 324.78 - 325.46
BH07-1 P 51 292.83 293.67 284.12 - 287.17 283.92 - 287.63 287.63 - 292.83
BH07-2 P 51 293.72 294.50 285.00 - 288.05 284.80 - 288.52 288.52 - 293.72
BH07-3 S 51 325.23 326.03 316.51 - 319.43 316.31 - 320.23 320.23 - 325.23
BH07-4 S 51 226.07 336.48 328.80 - 331.85 328.60 - 332.37 332.37 - 336.07
BH07-5 S 51 336.16 336.92 324.26 - 327.36 328.76 - 334.06 334.06 - 336.16
BH10-1 S 51 307.12 307.78 302.67 - 305.72 302.52 - 306.12 306.12 - 307.12
BH10-2 S 51 331.54 332.25 326.97 - 330.02 326.82 - 330.33 330.33 - 331.54
BH15-1 S 51 337.03 337.59 323.01 - 326.06 323.01 - 326.82 326.82 - 337.03
BH15-2 S 51 323.58 324.40 317.79 - 320.84 317.79 - 321.60 321.60 - 323.58
BH15-3 S 51 317.22 317.99 312.83 - 315.87 312.83 - 316.31 316.31 - 317.99

NOTES:
1)  S denotes standpipe, P denotes piezometer.
2)  'mm' denotes millimetres.
3)  'm asl" denotes metres above sea level based on Trans-Canada Pipeline Limited benchmark #119-120 having an elevation of 332.174 m asl.
4)  Elevations adjusted in July 2012 based on updated geodetic survey.
5)  '*' denotes depths estimated based on borehole logs.

Screened Interval 

(m asl)

Filter Pack

(m asl)

Seal

(m asl)



TABLE C-2
GROUNDWATER ELEVATIONS
TRI-R COMMITTEE LANDFILL

Page 1 of 6

Ground Surface Monitor (T.O.P.)

(m asl) (m asl) 07-Feb-01 01-May-03 02-May-03 23-Nov-04 18-May-05 03-May-06 30-May-07 29-Oct-07

BH1 320.63 321.50 317.78 318.48 317.65 318.55 318.86 318.37 317.74
BH2 319.06 320.10 315.50 316.44 315.86 316.25 316.52 316.28 315.97
BH3 319.18 320.40 318.25 318.74 317.98 318.48 318.75 318.44 318.34

BH03-1 292.79 293.63 292.92 292.71 289.96 292.26 291.96 292.12 291.63
BH03-2 293.53 294.29 291.48 291.47 <290.33 291.86 292.09 291.66 <290.33
BH03-3 325.43 326.07 <321.96 <321.96 <321.96 <321.96 <321.96 <321.96 <321.96
BH07-1 292.83 293.67 292.62
BH07-2 293.72 294.50 291.82
BH07-3 325.23 326.03 318.90
BH07-4 336.07 336.48 335.55
BH07-5 336.16 336.92 326.21
BH10-1 307.12 307.78
BH10-2 331.54 332.25
BH15-1 337.03 337.59
BH15-2 323.58 324.40
BH15-3 317.22 317.99

NOTES:

5)  Shading denotes water level at top of pipe, which 
suggests flowing conditions.
6)  Elevations adjusted in July 2012 based on updated 
geodetic survey.

GROUNDWATER ELEVATION (m asl)Monitoring Well 
Designation

1)  'm asl' denotes metres above sea level.

3)  October 29, 2007, data obtained between October 29 and 
November 2, 2007.

4)  Groundwater elevations at dry boreholes are represented 
as being "less than" the bottom of well elevation.

2)  T.O.P. indicates top of monitoring well pipe.

2025-01-10  C:\Users\balsd\OneDrive\Documents\ResEnv\Projects\13-004-00\TRI-R\2024\2024 Monitoring Report\Appendix C\Table C-2 Water Levels



TABLE C-2
GROUNDWATER ELEVATIONS
TRI-R COMMITTEE LANDFILL

Ground Surface Monitor (T.O.P.)

(m asl) (m asl)

BH1 320.63 321.50
BH2 319.06 320.10
BH3 319.18 320.40

BH03-1 292.79 293.63
BH03-2 293.53 294.29
BH03-3 325.43 326.07
BH07-1 292.83 293.67
BH07-2 293.72 294.50
BH07-3 325.23 326.03
BH07-4 336.07 336.48
BH07-5 336.16 336.92
BH10-1 307.12 307.78
BH10-2 331.54 332.25
BH15-1 337.03 337.59
BH15-2 323.58 324.40
BH15-3 317.22 317.99

NOTES:

5)  Shading denotes water level at top of pipe, which 
suggests flowing conditions.
6)  Elevations adjusted in July 2012 based on updated 
geodetic survey.

Monitoring Well 
Designation

1)  'm asl' denotes metres above sea level.

3)  October 29, 2007, data obtained between October 29 and 
November 2, 2007.

4)  Groundwater elevations at dry boreholes are represented 
as being "less than" the bottom of well elevation.

2)  T.O.P. indicates top of monitoring well pipe.

Page 2 of 6

19-Jun-08 09-Jun-09 03-May-10 14-Sep-10 30-May-11 21-Sep-11 16-May-12 09-Sep-12

318.54 317.38 318.96 317.54 318.54 317.38
316.40 315.72 316.59 315.78 316.40 315.80
318.70 318.16 318.84 317.68 318.61 317.94

292.31 292.41 292.37 291.56 292.53 291.27 292.20 291.24
292.31 292.35 292.08 291.22 292.55 290.68 291.88 <290.33

<321.96 <321.96 <321.96 <321.96 <321.96 <321.96 <321.96 <321.96
293.67 293.67 293.67 293.12 293.67 293.16 293.46 293.01
293.23 293.28 293.20 292.75 293.30 292.27 293.02 292.25
320.61 320.81 320.22 318.18 321.31 318.15 320.56 318.70
335.18 335.03 335.12 334.04 335.27 333.54 335.07 333.71
327.98 326.90 325.68 324.34 326.95 324.41 325.69 324.37

306.12 306.58 306.05 306.59 305.98
330.03 331.27 331.22 330.74

GROUNDWATER ELEVATION (m asl)

2025-01-10  C:\Users\balsd\OneDrive\Documents\ResEnv\Projects\13-004-00\TRI-R\2024\2024 Monitoring Report\Appendix C\Table C-2 Water Levels



TABLE C-2
GROUNDWATER ELEVATIONS
TRI-R COMMITTEE LANDFILL

Ground Surface Monitor (T.O.P.)

(m asl) (m asl)

BH1 320.63 321.50
BH2 319.06 320.10
BH3 319.18 320.40

BH03-1 292.79 293.63
BH03-2 293.53 294.29
BH03-3 325.43 326.07
BH07-1 292.83 293.67
BH07-2 293.72 294.50
BH07-3 325.23 326.03
BH07-4 336.07 336.48
BH07-5 336.16 336.92
BH10-1 307.12 307.78
BH10-2 331.54 332.25
BH15-1 337.03 337.59
BH15-2 323.58 324.40
BH15-3 317.22 317.99

NOTES:

5)  Shading denotes water level at top of pipe, which 
suggests flowing conditions.
6)  Elevations adjusted in July 2012 based on updated 
geodetic survey.

Monitoring Well 
Designation

1)  'm asl' denotes metres above sea level.

3)  October 29, 2007, data obtained between October 29 and 
November 2, 2007.

4)  Groundwater elevations at dry boreholes are represented 
as being "less than" the bottom of well elevation.

2)  T.O.P. indicates top of monitoring well pipe.

Page 3 of 6

15-May-13 11-Sep-13 21-May-14 10-Sep-14 06-May-15 14-Jul-15 23-Sep-15

318.91 317.63 319.15 318.31
316.61 315.91 316.71 316.30 316.52 315.63
318.90 318.05 318.95 318.41 318.83 317.61
292.43 291.55 292.60 291.81 292.63 291.22
292.46 291.28 292.60 291.73 292.55 <291.12

<321.96 <321.96 <321.96 <321.96 322.15 <321.96
293.67 293.41 293.67 293.67 293.67 293.32
293.14 292.73 293.27 292.91 293.22 292.08
320.93 319.08 321.42 319.59 321.07 318.12
335.22 334.23 335.36 334.81 335.26 333.69
326.06 324.44 328.08 324.47 325.62 324.45
306.67 306.41 306.72 306.62 306.77 306.40
331.27 330.97 331.31 331.14 331.30 330.04

324.94 324.11
320.97 318.77
314.18 314.90

Decommissioned

GROUNDWATER ELEVATION (m asl)
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TABLE C-2
GROUNDWATER ELEVATIONS
TRI-R COMMITTEE LANDFILL

Ground Surface Monitor (T.O.P.)

(m asl) (m asl)

BH1 320.63 321.50
BH2 319.06 320.10
BH3 319.18 320.40

BH03-1 292.79 293.63
BH03-2 293.53 294.29
BH03-3 325.43 326.07
BH07-1 292.83 293.67
BH07-2 293.72 294.50
BH07-3 325.23 326.03
BH07-4 336.07 336.48
BH07-5 336.16 336.92
BH10-1 307.12 307.78
BH10-2 331.54 332.25
BH15-1 337.03 337.59
BH15-2 323.58 324.40
BH15-3 317.22 317.99

NOTES:

5)  Shading denotes water level at top of pipe, which 
suggests flowing conditions.
6)  Elevations adjusted in July 2012 based on updated 
geodetic survey.

Monitoring Well 
Designation

1)  'm asl' denotes metres above sea level.

3)  October 29, 2007, data obtained between October 29 and 
November 2, 2007.

4)  Groundwater elevations at dry boreholes are represented 
as being "less than" the bottom of well elevation.

2)  T.O.P. indicates top of monitoring well pipe.
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18-May-16 14-Sep-16 24-May-17 19-Sep-17 22-May-18 19-Sep-18 15-May-19

316.55 315.85 316.60 316.45 316.62 316.69 316.84
318.79 318.02 318.86 318.68 318.82 318.83 318.93
292.50 291.34 292.29 292.21 292.49 292.02 292.70
292.43 <291.12 292.34 292.20 292.60 291.65 292.64

<321.96 <321.96 <321.96 <321.96 <321.96 <321.96 322.06
293.67 293.33 293.67 293.67 293.67 293.67 293.67
293.19 292.41 293.13 293.07 293.23 292.93 293.28
320.98 319.93 321.04 320.55 320.96 319.95 321.30
335.32 334.00 335.28 335.15 335.32 334.99 335.42
326.15 324.45 327.04 326.01 325.76 325.34 328.27
306.82 306.51 306.86 306.81 306.88 306.74 306.88
331.29 330.68 331.31 331.29 331.31 331.12 331.23
325.40 324.18 325.54 325.54 325.45 324.77 325.82
321.73 319.21 321.45 321.00 321.63 320.93 321.65
316.84 315.28 316.56 316.43 316.64 315.52 316.73

GROUNDWATER ELEVATION (m asl)

Decommissioned
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TABLE C-2
GROUNDWATER ELEVATIONS
TRI-R COMMITTEE LANDFILL

Ground Surface Monitor (T.O.P.)

(m asl) (m asl)

BH1 320.63 321.50
BH2 319.06 320.10
BH3 319.18 320.40

BH03-1 292.79 293.63
BH03-2 293.53 294.29
BH03-3 325.43 326.07
BH07-1 292.83 293.67
BH07-2 293.72 294.50
BH07-3 325.23 326.03
BH07-4 336.07 336.48
BH07-5 336.16 336.92
BH10-1 307.12 307.78
BH10-2 331.54 332.25
BH15-1 337.03 337.59
BH15-2 323.58 324.40
BH15-3 317.22 317.99

NOTES:

5)  Shading denotes water level at top of pipe, which 
suggests flowing conditions.
6)  Elevations adjusted in July 2012 based on updated 
geodetic survey.

Monitoring Well 
Designation

1)  'm asl' denotes metres above sea level.

3)  October 29, 2007, data obtained between October 29 and 
November 2, 2007.

4)  Groundwater elevations at dry boreholes are represented 
as being "less than" the bottom of well elevation.

2)  T.O.P. indicates top of monitoring well pipe.
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17-Sep-19 13-May-20 10-Sep-20 13-May-21 21-Sep-21 05-May-22 15-Sep-22

315.87 316.59 316.71 316.70 316.27 316.78 315.94
317.94 318.69 318.82 318.75 318.38 318.90 318.00
291.19 292.03 292.48 292.22 291.42 292.51 291.13

<291.05 292.09 292.17 292.27 291.43 292.21 <291.05
<321.96 <321.96 <321.96 <321.96 <321.96 322.19 <321.84
293.49 293.67 293.67 293.67 293.53 293.67 293.48
292.24 293.02 293.11 293.04 292.57 293.19 292.15
318.96 323.70 320.26 320.61 319.42 321.18 318.43
333.86 335.19 335.34 335.24 334.47 335.34 333.91
324.50 326.22 325.79 326.14 324.49 328.24 324.52
306.74 306.84 306.83 306.85 306.81 306.88 306.75
330.71 331.27 331.35 331.33 330.88 331.35 330.37
324.13 326.57 325.09 325.46 324.64 325.55 324.22
318.73 319.19 321.12 321.44 319.82 321.91 318.95
315.06 316.58 315.98 316.46 315.23 316.79 315.13

Decommissioned

GROUNDWATER ELEVATION (m asl)
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TABLE C-2
GROUNDWATER ELEVATIONS
TRI-R COMMITTEE LANDFILL

Ground Surface Monitor (T.O.P.)

(m asl) (m asl)

BH1 320.63 321.50
BH2 319.06 320.10
BH3 319.18 320.40

BH03-1 292.79 293.63
BH03-2 293.53 294.29
BH03-3 325.43 326.07
BH07-1 292.83 293.67
BH07-2 293.72 294.50
BH07-3 325.23 326.03
BH07-4 336.07 336.48
BH07-5 336.16 336.92
BH10-1 307.12 307.78
BH10-2 331.54 332.25
BH15-1 337.03 337.59
BH15-2 323.58 324.40
BH15-3 317.22 317.99

NOTES:

5)  Shading denotes water level at top of pipe, which 
suggests flowing conditions.
6)  Elevations adjusted in July 2012 based on updated 
geodetic survey.

Monitoring Well 
Designation

1)  'm asl' denotes metres above sea level.

3)  October 29, 2007, data obtained between October 29 and 
November 2, 2007.

4)  Groundwater elevations at dry boreholes are represented 
as being "less than" the bottom of well elevation.

2)  T.O.P. indicates top of monitoring well pipe.
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10-May-23 20-Sep-23 01-May-24 30-Sep-24

316.83 316.34 316.83 316.36
318.95 318.38 318.87 318.35
292.42 291.70 292.39 291.73
292.57 291.56 292.57 291.42
322.20 <321.84 321.93 <321.84
293.67 293.67 293.67 293.59
293.22 292.76 293.19 292.69
321.36 319.35 321.31 319.40
335.32 334.54 335.43 334.48
328.78 324.64 328.37 324.49
306.91 306.85 306.95 306.85
331.35 330.94 331.38 330.91
325.61 324.49 325.65 324.39
321.70 319.75 322.19 319.79
316.78 315.17 316.72 315.09

GROUNDWATER ELEVATION (m asl)

Decommissioned
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Appendix D 

Leachate Chemical Results 

 General Chemical Results – Leachate – Table D-1 
 Time-Concentration Graphs – Figures D-1 to D-4 

 
  



TABLE D-1
GENERAL CHEMICAL RESULTS - LEACHATE
TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS ODWSOG BH07-5 BH07-5 BH07-5 BH07-5 BH07-5 BH07-5 BH15-1 BH15-1 BH15-1 BH15-1 BH15-1 BH15-1 BH15-1 BH15-1

SAMPLING DATE 02-Nov-07 19-Jun-08 09-Jun-09 14-Sep-10 12-Sep-12 11-Sep-13 23-Sep-15 18-May-16 14-Sep-16 24-May-17 19-Sep-17 19-Sep-18 17-Sep-19 10-Sep-20

pH pH units 6.5 to 8.5*** 7.10 8.00 7.2 7.5 7.61 7.2 7.76 8.17 7.51 7.65 7.5 7.01 7.08

Conductivity mS/cm no criterion 412 1360 1490 1400 1070 1470 994 1080 1640 1360 935 1480 982

Alkalinity (as CaCO3) mg/L 30-500** 43 501 501 486 428 636 324 406 766 611 358 621 474

Bicarbonate Alkalinity (as CaCO3) mg/L no criterion 485 428 636 324 406 766 611 358 621 474

Carbonate Alkalinity (as CaCO3) mg/L no criterion 1 <5 <5 <5 <5 <5 <5 <5 <5 <5

Hardness mg/L 80-100*** 150 730 760 630

Chloride mg/L 250** 7 6 9 11 17 46.7 37.1 33.3 62.2 55.3 35.4 45.4 32.6

Sulphate mg/L 500** 129 261 350 290 237 1.34 126 90.7 37.6 8.45 24.2 19.5 4.32

Calcium mg/L no criterion 46 220 220 170 154 98 10.5 10.2 96.1 69.1 65.7 102 59

Magnesium mg/L no criterion 10 45 49 50 47.1 31.3 2.39 1.64 29.6 23.6 18.6 29.8 17.1

Potassium mg/L no criterion 10 54 61 65 54.5 2.29 2.05 58 47.2 31.4 40.1 28.5

Sodium mg/L 20/200** 17 12 14 15 14.8 47.7 194 224 62.5 50.6 32.8 42.4 21.8

Iron mg/L 0.3** 1.70 <0.100 <0.1 0.39 4.48 95 0.511 3.7 78.7 63.3 47 85.1 42.5

Manganese mg/L 0.05** 0.53 0.55 1.4 3.19 0.121 0.185 2.34 2.01 1.47 2.94 1.62

Ammonia (total) mg/L no criterion 0.13 <0.05 0.33 0.14 0.60 52.1 0.18 0.23 64.7 45.7 12.2 34 42

Total Kjeldahl Nitrogen mg/L no criterion 60.6 1.91 1.2 71.3 49.2 21.8 29.5 39.8

Nitrite mg/L 1* 0.01 0.02 0.12 <0.25 <0.25 <0.25 <0.50 <0.50 <0.50 <0.50 <0.25

Nitrate mg/L 10* 0.20 2.60 2.1 1.2 <0.25 1.66 0.55 <0.50 <0.50 <0.50 <0.50 <0.25

DOC mg/L 5* 12 24 27.9 26.2 50.1 38.8 50.1 24 42.2 32.2 39.5 25.6

COD mg/L no criterion 83 688 71 97 225 155 112 147 97

Phenols mg/L no criterion 0.016 0.007 <0.001 0.01 0.002 0.021 0.005

Boron mg/L 5* 0.130 0.840 0.96 0.98 1.09 0.874 0.187 0.271 0.833 0.675 0.479 0.661 0.37

Phosphate mg/L no criterion <0.01 <0.01 <0.01

Aluminum mg/L 0.10*** 0.047 0.094 0.088

Barium mg/L 1* 0.028 0.046 0.039 0.038 0.047 0.182 0.044 0.063 0.143 0.124 0.082 0.119 0.083

Beryllium mg/L no criterion <0.0005 <0.0005 <0.0005

Cadmium mg/L 0.005* 0.0002 0.0001 <0.0001 <0.001 <0.001 <0.001 <0.002 <0.002 <0.002 <0.002 <0.002

Chromium mg/L 0.05* <0.005 <0.005 <0.005 0.008 <0.003 0.004 0.006 0.003 0.004 0.004 0.004

Cobalt mg/L no criterion 0.014 0.002 0.0013

Copper mg/L 1* 0.004 0.015 0.011 <0.003 0.024 0.063 <0.003 <0.003 <0.003 <0.003 <0.003

Lead mg/L 0.01* <0.0005 <0.005 <0.0005 <0.002 <0.002 0.005 <0.002 <0.002 <0.001 <0.001 0.002

Molybdenum mg/L no criterion 0.003 <0.001 0.002

Nickel mg/L no criterion 0.018 <0.001 <0.001

Phosphorus (total) mg/L no criterion <0.1 <0.1 <0.1 16.5 4.6 2.96 7.75 4.08 2.63 0.59 0.26

Silver mg/L no criterion <0.0001 <0.0001 <0.0001

Vanadium mg/L no criterion <0.001 0.0010 <0.001

Zinc mg/L 5** 0.066 0.044 <0.005 0.009 0.007 0.016 <0.005 <0.005 <0.005 <0.005 0.038

Total Dissolved Solids mg/L 500** 254 913 1020 900 952 700 1000 2050 680 548 392 594 512

Selenium mg/L no criterion <0.002 <0.002 <0.002

Antimony mg/L 0.006* <0.0005 <0.0005 <0.0005

Mercury mg/L 0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Arsenic mg/L 0.025* <0.001 <0.0001 <0.0001 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Total Solids mg/L 38 9030 3940 3550 1200 352

BOD mg/L <2

NOTES:

1) Blank indicates data not available.

2)  uS/cm denotes microsiemen per centimetre.

3)  mg/L denotes microgram per litre.

4) ODWSOG indicates Ontario Drinking Water Standards Objectives and Guidelines (2006).

5) * indicates health related ODWSOG.

6) ** indicates aesthetic objective for ODWSOG.

7) *** indicates operational guideline for ODWSOG.

8) Shading indicates parameter concentration exceeds or does not meet ODWSOG.

2025-01-10 7:49 AM  C:\Users\balsd\OneDrive\Documents\ResEnv\Projects\13-004-00\TRI-R\2024\2024 Monitoring Report\Appendix D\Table D-1



TABLE D-1
GENERAL CHEMICAL RESULTS - LEACHATE
TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS ODWSOG

SAMPLING DATE
pH pH units 6.5 to 8.5***

Conductivity mS/cm no criterion

Alkalinity (as CaCO3) mg/L 30-500**

Bicarbonate Alkalinity (as CaCO3) mg/L no criterion

Carbonate Alkalinity (as CaCO3) mg/L no criterion

Hardness mg/L 80-100***

Chloride mg/L 250**

Sulphate mg/L 500**

Calcium mg/L no criterion

Magnesium mg/L no criterion

Potassium mg/L no criterion

Sodium mg/L 20/200**

Iron mg/L 0.3**

Manganese mg/L 0.05**

Ammonia (total) mg/L no criterion

Total Kjeldahl Nitrogen mg/L no criterion

Nitrite mg/L 1*

Nitrate mg/L 10*

DOC mg/L 5*

COD mg/L no criterion

Phenols mg/L no criterion

Boron mg/L 5*

Phosphate mg/L no criterion

Aluminum mg/L 0.10***

Barium mg/L 1*

Beryllium mg/L no criterion

Cadmium mg/L 0.005*

Chromium mg/L 0.05*

Cobalt mg/L no criterion

Copper mg/L 1*

Lead mg/L 0.01*

Molybdenum mg/L no criterion

Nickel mg/L no criterion

Phosphorus (total) mg/L no criterion

Silver mg/L no criterion

Vanadium mg/L no criterion

Zinc mg/L 5**

Total Dissolved Solids mg/L 500**

Selenium mg/L no criterion

Antimony mg/L 0.006*

Mercury mg/L 0.001

Arsenic mg/L 0.025*

Total Solids mg/L
BOD mg/L

NOTES:

1) Blank indicates data not available.

2)  uS/cm denotes microsiemen per centimetre.

3)  mg/L denotes microgram per litre.

4) ODWSOG indicates Ontario Drinking Water Standards Objectives and Guidelines (2006).

5) * indicates health related ODWSOG.

6) ** indicates aesthetic objective for ODWSOG.

7) *** indicates operational guideline for ODWSOG.

8) Shading indicates parameter concentration exceeds or does not meet ODWSOG.

BH15-1 BH15-1 BH15-1 BH15-1

21-Sep-21 15-Sep-22 20-Sep-23 30-Sep-24

7.09 6.7 6.82 6.73

1830 1500 1640 2170

820 609 779 931

820 609 779 931

<5 <5 <5 <5

76.4 60.8 64.2 80

5.49 18.2 3.99 10.5

112 151 117 114

36 84.7 30.6 34.7

82.2 85.6 59.1 77.4

99.7 63.5 69.7 96

95.9 402 80 56.6

3.32 6.31 2.4 2.14

85 56.1 65.2 91.4

85 70.5 76.2 103

0.96 <0.05 <0.05 <0.11

<0.07 <0.05 <0.05 <0.14

72.5 43.7 41.8 51.4

146 145 199 223

0.055 0.019 0.02 0.003

1.53 1.01 0.962 1.38

0.162 1.24 0.128 0.126

<0.002 0.0011 <0.002 <0.002

0.005 0.421 0.004 <0.006

<0.003 0.261 <0.003 0.007

<0.001 0.109 <0.001 <0.002

0.41 5.8 0.5 0.25

<0.005 1.04 <0.005 0.056

674 546 696 860

<0.0001 0.0005 <0.0001 <0.0001

<0.003 0.048 <0.003 <0.006

262 264 263 212
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Appendix E 

Groundwater Chemical Results 

 Field Chemical Results – Groundwater – Table E-1 
 General Chemical Results – Groundwater – Table E-2 
 Time-Concentration Graphs – Figures E-1 to E-8 

 
 
  



TABLE E-1
FIELD CHEMICAL RESULTS - GROUNDWATER
TRI-R COMMITTEE LANDFILL

PARAMETER UNITS BH03-3
DATE 01-May-24 30-Sep-24 01-May-24 30-Sep-24 01-May-24 30-Sep-24 01-May-24 30-Sep-24 01-May-24

Temperature Co 6.2 6.3 6.7 8.8 6.9 9.1
pH pH units 5.75 6.3 7.62 7.65 6.75 6.1
Conductivity uS/cm 31 32 442 388 187 196
Turbidity NTU >200 >200 12.3 100 9.13 17.5
Dissolved Oxygen mg/L 5.2 8.0 3.4 3.5 4.1 4.0

PARAMETER UNITS BH07-3 BH10-1 BH10-2 BH2 BH3 BH15-2 BH15-3
DATE 01-May-24 01-May-24 01-May-24 01-May-24 01-May-24 01-May-24 01-May-24

Temperature Co 7.5 5.8 7.3 10.0 7.1 6.3 5.9
pH pH units 6.45 5.96 6.31 6.26 6.53 5.42 6.58
Conductivity uS/cm 205 359 199 1142 1453 35 379
Turbidity NTU 21.7 66.8 >200 >200 >200 31.5 >200
Dissolved Oxygen mg/L 7.8 4.4 4.0 3.0 3.2 3.4 3.4

NOTES:
1) C denotes Celsius.
2)  uS/cm denotes microsiemens per centimetre.
3)  NTU denotes nephelometric units.
4)  mg/L indicates milligrams per litre.
5)  IS indicates insufficient sample.

BH03-1 BH07-1 BH07-2BH03-2

ISIS IS



TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  
PARAMETER ODWSOG BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1

DATE 20-May-03 23-Nov-04 18-May-05 03-May-06 30-May-07 02-Nov-07 19-Jun-08 09-Jun-09 03-May-10 14-Sep-10
pH 6.5 to 8.5*** 6.18 7.25 6.40 6.50 6.00 5.90 6.4 6.00 6.20 6.0
Conductivity no criterion 122 82 50 46 41 50 42 43 37 59
Alkalinity (as CaCO3) 30-500** 21 <1 7 6 6 4 7 7 6 4
Bicarbonate Alkalinity (as CaCO3) no criterion 6 4
Carbonate Alkalinity (as CaCO3) no criterion <1 <1
Hardness 80-100*** 31 10 14 14 12 13 13 11 12 18
Chloride 250** 2 6 <1.0 2 1 1 1 5 1 9
Sulphate 500** 29 15 <1.0 14 11 15 11 9 8 7
Calcium no criterion 9 3 4 4 3 4 3.6 3.1 3.2 5.1
Magnesium no criterion 2 1 1 1 1 1 1.1 0.83 0.88 1.3
Potassium no criterion 2.00 0.70 0.20 0.22 <0.2 0.370 <0.2 <0.2
Sodium 20/200** 8.10 4.60 2.60 3.30 2.60 3.30 2.6 2.0 2.4 3.5
Iron 0.3** 0.05 0.19 <0.05 <0.05 <0.05 <0.1 <0.100 <0.1 <0.1 <0.1
Manganese 0.05** 0.197 0.064 0.008 0.012 0.009 0.068 0.11 0.019
Ammonia (total) no criterion 0.28 0.50 0.12 0.06 0.12 0.09 <0.05 <0.05 <0.05 0.05
Total Kjeldahl Nitrogen no criterion
Nitrite 1* <0.2 <0.2 <0.01 <0.01 <0.01 <0.01 <0.01 0.01
Nitrate 10* <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1
DOC 5* 3.90 2.80 15.40 10.90 15.00 19.00 4.5 2
COD no criterion
Phenols no criterion
Boron 5* <0.005 <0.01 <0.01 <0.01 <0.01 0.011 <0.01 <0.010 <0.01
Phosphate no criterion <0.3 <0.3 0.0200 <0.01 <0.01 <0.01 <0.01
Aluminum 0.10*** 0.1860 0.0820 0.0850 0.0900 0.059 0.099 0.087
Barium 1* 0.0220 0.0140 0.0160 0.0150 0.017 0.018 0.017 0.015 0.03
Beryllium no criterion <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Bismuth no criterion <0.001 <0.001 <0.001 <0.001 <0.001
Cadmium 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002
Chromium 0.05* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cobalt no criterion 0.0004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Copper 1* <0.005 0.0012 0.0040 0.0050 0.0020 <0.001 0.004 0.002 0.001
Lead 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Molybdenum no criterion <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Nickel no criterion 0.0040 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Phosphorus (total) no criterion <0.05 <0.05 <0.05 <0.05 <0.1 <100 <0.1 18
Silver no criterion <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 0.0009
Strontium no criterion 0.0320 0.0350 0.0350 0.0330 0.0370 0.038 0.038
Titanium no criterion 0.0080 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Vanadium no criterion <0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Zinc 5** 0.0160 0.0060 0.0120 0.0110 0.0080 <0.005 0.006 <0.005 0.009
Total Dissolved Solids 500** 80 44 12 29 36 45 38 37 34 48
Selenium no criterion <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Antimony 0.006* <0.0005 <0.001 <0.001 0.0005 <0.0005 <0.0005 0.0006
Mercury 0.001
Arsenic 0.025* <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

NOTES:
1) Blank indicates data not available.

3) * indicates health related ODWSOG.
4) ** indicates aesthetic objective for ODWSOG.
5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  
PARAMETER ODWSOG

DATE
pH 6.5 to 8.5***
Conductivity no criterion
Alkalinity (as CaCO3) 30-500**
Bicarbonate Alkalinity (as CaCO3) no criterion
Carbonate Alkalinity (as CaCO3) no criterion
Hardness 80-100***
Chloride 250**
Sulphate 500**
Calcium no criterion
Magnesium no criterion
Potassium no criterion
Sodium 20/200**
Iron 0.3**
Manganese 0.05**
Ammonia (total) no criterion
Total Kjeldahl Nitrogen no criterion
Nitrite 1*
Nitrate 10*
DOC 5*
COD no criterion
Phenols no criterion
Boron 5*
Phosphate no criterion
Aluminum 0.10***
Barium 1*
Beryllium no criterion
Bismuth no criterion
Cadmium 0.005*
Chromium 0.05*
Cobalt no criterion
Copper 1*
Lead 0.01*
Molybdenum no criterion
Nickel no criterion
Phosphorus (total) no criterion
Silver no criterion
Strontium no criterion
Titanium no criterion
Vanadium no criterion
Zinc 5**
Total Dissolved Solids 500**
Selenium no criterion
Antimony 0.006*
Mercury 0.001
Arsenic 0.025*

NOTES:
1) Blank indicates data not available.

3) * indicates health related ODWSOG.
4) ** indicates aesthetic objective for ODWSOG.
5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1

30-May-11 16-May-12 15-May-13 11-Sep-13 21-May-14 10-Sep-14 06-May-15 18-May-16 24-May-17 19-Sep-17 22-May-18 19-Sep-18
6.46 6.04 6.07 6.07 6.41 6.32 6.33 5.98 6.68 6.42 5.99 6.42
38 40 44 47 34 36 28 34 32 36 28 30
5 5 6 9 5 6 <5 5 6 9 7 7
5 5 6 9 5 6 <5 5 6 9 7 7

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
76

0.98 1.21 1.09 1.98 0.96 0.75 1 1 1.1 0.94 1.32 1.13
9.6 8.96 7.67 9.29 5.93 6.08 3.97 7.65 6.78 4.96 4.12 2.91

3.06 3.25 2.96 3.36 2.41 3 1.45 2.09 2.07 2.52 2.1 2.34
0.83 0.92 0.86 0.91 0.99 0.84 0.37 0.73 0.61 0.68 1.07 0.72

0.14 0.1 <0.10 0.52 0.21
2.47 2.69 2.7 2.84 2.26 2.5 2.09 2.15 2.09 1.83 2.03 2.2

<0.010 0.033 0.014 <0.010 <0.010 0.027 <0.010 <0.010 <0.010 0.012 <0.010 0.08
0.024 0.058 0.237

<0.02 <0.02 <0.02 <0.02 0.03 0.06 <0.02 <0.02 <0.02 0.03 <0.02 <0.02
0.27 0.38 1.85

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 0.23 <0.05 0.07 <0.05 <0.05 <0.05 <0.05 0.07 0.06 <0.05 0.05

4 15.3 2.8 5.2 2.9 4.2 3.3 2.9 5.1 3.8
<5 11 12 9 13 24 17 7 31 5

<0.001 <0.001 <0.001
<0.010 <0.010 <0.010 0.014 0.015 <0.010 0.013 <0.010 <0.010 0.016 0.011 <0.010

0.015 0.017 0.014 0.02 0.026 0.018 0.009 0.011 0.015 0.017 0.011 0.018

<0.001 <0.001 <0.001
<0.003 <0.003 <0.003

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

<0.05 3.28 0.99 0.55 1.79 2.1 1.34 0.58 2.64 1.44

0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 0.006 0.008
38 44 54 42 68 38 40 34 44 34 34

<0.0001 <0.0001 <0.0001
<0.003 <0.003 <0.003
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  
PARAMETER ODWSOG

DATE
pH 6.5 to 8.5***
Conductivity no criterion
Alkalinity (as CaCO3) 30-500**
Bicarbonate Alkalinity (as CaCO3) no criterion
Carbonate Alkalinity (as CaCO3) no criterion
Hardness 80-100***
Chloride 250**
Sulphate 500**
Calcium no criterion
Magnesium no criterion
Potassium no criterion
Sodium 20/200**
Iron 0.3**
Manganese 0.05**
Ammonia (total) no criterion
Total Kjeldahl Nitrogen no criterion
Nitrite 1*
Nitrate 10*
DOC 5*
COD no criterion
Phenols no criterion
Boron 5*
Phosphate no criterion
Aluminum 0.10***
Barium 1*
Beryllium no criterion
Bismuth no criterion
Cadmium 0.005*
Chromium 0.05*
Cobalt no criterion
Copper 1*
Lead 0.01*
Molybdenum no criterion
Nickel no criterion
Phosphorus (total) no criterion
Silver no criterion
Strontium no criterion
Titanium no criterion
Vanadium no criterion
Zinc 5**
Total Dissolved Solids 500**
Selenium no criterion
Antimony 0.006*
Mercury 0.001
Arsenic 0.025*

NOTES:
1) Blank indicates data not available.

3) * indicates health related ODWSOG.
4) ** indicates aesthetic objective for ODWSOG.
5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1 BH03-1

15-May-19 13-May-20 10-Sep-20 13-May-21 21-Sep-21 5-May-22 10-May-23 20-Sep-23 1-May-24 30-Sep-24
6.24 6.08 6.01 5.98 6.31 6.59 6.03 5.62 6.19 5.75
29 31 33 30 35 35 34 39 33 34
8 6 12 8 24 22 8 10 10 9
8 6 12 8 24 22 8 10 10 9

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

1.14 1.24 1.36 1.7 1.39 1.55 1.54 1.7 1.37 2.67
3.54 5.29 3.56 4.02 4.82 3.05 4.41 4.78 3.84 5.75
1.84 2 3.68 2.08 2.48 1.87 2.13 2.7 1.4 2.34
0.49 0.58 1.25 0.62 0.71 0.56 0.62 0.67 0.5 0.74
0.08 <0.05 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
1.91 1.91 2.23 2.15 2.41 1.99 2.46 2.75 1.71 2.68

<0.010 <0.010 1.69 0.029 <0.010 0.014 0.025 0.031 <0.020 0.021
0.208 0.026 0.009 0.009

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
0.19 9.39 0.39 <0.10

<0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 0.06 0.12 <0.05 <0.05 <0.05 <0.05 0.12

3.2 35.4 2.1 2
<5 27 7 15

<0.001 0.002 <0.001
0.015 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.03 <0.010

0.01 0.012 0.065 0.012 0.02 0.01 0.009 0.016 0.013 0.017

<0.001 <0.001 <0.001 <0.001
<0.003 <0.003 <0.003 <0.003

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

0.22 <0.02 0.91 0.3

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005
<20 30 22 34 32 10 <10 16 26 20

<0.0001 <0.0001 <0.0001 <0.0001
<0.003 <0.003 <0.003 <0.003
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG BH03-2 BH03-2 BH03-2 BH03-2 BH03-2 BH03-2 BH03-2 BH03-2 BH03-2 BH03-2

DATE 20-May-03 18-May-05 03-May-06 30-May-07 19-Jun-08 09-Jun-09 14-Sep-10 11-Sep-13 21-May-14 10-Sep-14

pH 6.5 to 8.5*** 5.91 6.80 6.30 6.40 6.50 6.00 6.2 5.63 6.54 6.23

Conductivity no criterion 69 60 61 67 61 58 61 54 52 61

Alkalinity (as CaCO3) 30-500** 4 7 9 13 8 8 5 <5 7 9

Bicarbonate Alkalinity (as CaCO3) no criterion 5 <5 7 9

Carbonate Alkalinity (as CaCO3) no criterion <1 <5 <5 <5

Hardness 80-100*** 21.9 19 20 20 17 18 18

Chloride 250** 2.2 7.8 3 2 2 1 <1 1.6 1.01 1.28

Sulphate 500** 19 <1.0 16 16 16 14 16 14.5 9.82 15

Calcium no criterion 6 5 6 6 4.8 5.1 4.9 4.38 3.7 5.52

Magnesium no criterion 1.44 1.37 1.40 1.50 1.1 1.3 1.3 1.07 0.97 1.6

Potassium no criterion <1 <0.2 0.30 0.55 <0.2 <0.2 0.47

Sodium 20/200** 3.20 2.80 3.20 3.30 2.8 3.0 3.32 2.6 3.56

Iron 0.3** 0.25 <0.05 <0.05 <0.050 <0.100 <0.1 <0.1 <0.010 <0.010

Manganese 0.05** 0.030 0.004 0.004 0.005 0.004 0.004 0.003

Ammonia (total) no criterion 0.26 0.08 0.05 0.17 <0.05 <0.05 <0.05 <0.02 0.04 0.03

Total Kjeldahl Nitrogen no criterion <0.10

Nitrite 1* <0.2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.05 <0.05

Nitrate 10* <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 0.06 <0.05 <0.05

DOC 5* 3.40 3.90 2.50 4.50 2.5 1.5 3.7 2.1 1.9

COD no criterion 9 7 <5

Phenols no criterion <0.001

Boron 5* <0.005 <0.01 <0.010 <10 <0.01 <0.01 0.01 <0.010

Phosphate no criterion <0.3 <0.01 <0.01 <0.01 <0.01

Aluminum 0.10*** 0.0230 0.0260 0.0260 0.029 0.027

Barium 1* 0.0090 0.0100 0.0150 0.012 0.012 0.013 0.007 0.013

Beryllium no criterion <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Bismuth no criterion <0.001 <0.001 <0.001 <0.001

Cadmium 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001

Chromium 0.05* <0.005 <0.005 <0.005 <0.005 <0.005 <0.003

Cobalt no criterion <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper 1* <0.005 <0.001 0.0220 0.0030 0.004 0.003 0.001 <0.003 <0.003

Lead 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.002

Molybdenum no criterion <0.001 <0.001 <0.001 <0.001 <0.001

Nickel no criterion <0.001 <0.001 <0.001 <0.001 <0.001

Phosphorus (total) no criterion <0.05 <0.05 <0.05 <100 <0.1 5.9 1.97 5.47 0.32

Silver no criterion <0.0005 <0.0001 <0.0001 <0.0001 <0.0001

Strontium no criterion 0.0470 0.0490 0.0520 0.052 0.051

Titanium no criterion <0.005 <0.005 <0.005 <0.005 <0.005

Vanadium no criterion <0.001 <0.001 <0.001 <0.001 <0.001

Zinc 5** 0.0340 <0.005 0.0140 0.0170 0.005 <0.005 0.006 <0.005 <0.005

Total Dissolved Solids 500** 51 22 35 55 50 48 50 78 106 60

Selenium no criterion <0.002 <0.002 <0.002 <0.002 <0.002

Antimony 0.006* <0.001 <0.001 <0.0005 <0.0005 <0.0005

Mercury 0.001 <0.0001

Arsenic 0.025* <0.001 <0.001 <0.001 <0.001 <0.001 <0.003

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH03-2 BH03-2 BH03-2 BH03-2 BH03-2 BH03-2 BH03-2 BH03-2 BH03-2 BH03-2 BH03-2 BH03-2

06-May-15 18-May-16 24-May-17 19-Sep-17 22-May-18 19-Sep-18 15-May-19 13-May-20 10-Sep-20 13-May-21 5-May-22 10-May-23

6.44 5.95 6.73 6.84 6.01 6.55 6.23 6.52 6.01 6.27 6.4 5.98

44 42 40 49 40 47 35 34 40 38 38 35

7 5 8 12 9 8 6 <5 12 11 12 6

7 5 8 12 9 8 6 <5 12 11 12 6

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

0.84 1.35 0.84 0.55 0.89 0.84 0.86 0.92 0.86 0.92 0.87 1.1

9.33 10.7 8.94 8.72 8.07 9.4 6.78 6.71 7.2 6.92 5.03 5.37

3.29 3.11 3.15 3.52 3.37 3.94 2.85 2.8 5.63 3.1 2.54 2.84

0.87 1.53 0.88 0.93 0.85 1.04 0.68 0.7 1.76 0.81 0.6 0.78

0.27 0.17 0.14 0.22 0.16 0.1 0.42 <0.50 <0.50 <0.50

2.38 2.64 2.33 2.57 2.34 3.16 1.94 1.82 2.71 2.14 1.82 2.49

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 1.84 0.025 <0.010 0.039

0.003 0.003 0.073

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02

0.26 0.25 0.14

<0.05 <0.05 <0.05 <0.05 <0.05

0.05 <0.05 0.07 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

2.5 2.8 2.2 2.8 1.8

6 <5 <5 <5 <5

<0.001 <0.001 <0.001

<0.010 <0.010 0.014 0.012 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010

0.007 0.008 0.009 0.009 0.009 0.015 0.008 0.008 0.073 0.006 0.006 0.006

<0.001 <0.001 <0.001

<0.003 <0.003 <0.003

<0.003 <0.003 <0.003 <0.003 0.005

<0.002 <0.001 <0.001

2.23 2.1 0.58 0.28 1.07

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005

94 84 40 46 52 54 <20 34 26 42 26 44

<0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH03-2 BH03-2 BH03-2

20-Sep-23 1-May-24 30-Sep-24

5.67 6.21 6.01

48 33 44

9 9 10

9 9 10

<5 <5 <5

1.42 0.85 1.61

8.36 5.14 7.67

3.97 1.88 3.53

0.94 0.55 1

<0.50 <0.50 0.59

2.82 2.16 3.45

0.014 0.027 0.055

0.003 0.007

<0.02 <0.02 <0.02

0.28 <0.10

<0.05 <0.05

0.08 <0.05 <0.05

1.6 2.9

8 7

0.002 <0.001

<0.010 0.022 0.011

0.009 0.006 0.011

<0.001 <0.001

<0.003 <0.003

<0.003 <0.003

<0.001 <0.001

1.46 0.67

<0.005 <0.005 <0.005

48 30 30

<0.0001 <0.0001

<0.003 <0.003
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1

DATE 02-Nov-07 19-Jun-08 09-Jun-09 03-May-10 14-Sep-10 30-May-11 21-Sep-11 16-May-12 18-Jul-12 12-Sep-12

pH 6.5 to 8.5*** 8.10 8.0 7.3 7.9 7.9 8.08 7.98 7.67 7.94 7.8

Conductivity no criterion 244 251 261 285 296 272 266 310 277 286

Alkalinity (as CaCO3) 30-500** 73 77 86 90 89 89 93 98 96 94

Bicarbonate Alkalinity (as CaCO3) no criterion 89 89 89 93 98 96 94

Carbonate Alkalinity (as CaCO3) no criterion <1 <1 <1 <1 <1 <5 <5 <5 <5 <5

Hardness 80-100*** 120 110 100 120 130 182

Chloride 250** 20 19 21 23 24 25.6 24.3 23.2 24.8 26.8

Sulphate 500** 18 19 17 19 18 19.4 20 17.4 18.1 22.1

Calcium no criterion 37 33 32 37 40 39.2 39.2 39.8 38.1 41.1

Magnesium no criterion 6.00 5.8 5.2 6.7 6.7 6.5 6.29 6.54 6.36 6.74

Potassium no criterion 4.7 2.7 2.5

Sodium 20/200** 11 6.5 5.8 6.7 6.31 6.46 6.46 6.55 6.53

Iron 0.3** <0.100 <0.100 <0.1 <0.1 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010

Manganese 0.05** 0.021 0.008 0.008

Ammonia (total) no criterion <0.05 0.06 <0.05 <0.05 <0.05 <0.02 0.02 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen no criterion

Nitrite 1* <0.01 0.02 <0.01 <0.01 <0.05 <0.05 <0.05 <0.05 <0.05

Nitrate 10* <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05

DOC 5* 1.50 0.8 0.7 1.2 2.2 1.3 1.3 1.3

COD no criterion <5 <5 <5 <5 <5

Phenols no criterion

Boron 5* 0.018 0.016 0.016 0.18 0.019 0.018 0.027 0.018 0.018 0.019

Phosphate no criterion <0.01 <0.01 0.01

Aluminum 0.10*** 0.0130 <0.005 <0.005

Barium 1* 0.1400 0.17 0.19 0.19 0.22 0.218 0.211 0.207 0.229 0.218

Beryllium no criterion <0.0005 <0.0005 <0.0005

Bismuth no criterion <0.001 <0.001 <0.001

Cadmium 0.005* <0.0001 <0.0001 0.0001

Chromium 0.05* <0.005 <0.005 <0.005

Cobalt no criterion <0.0005 <0.0005 <0.0005

Copper 1* 0.0020 0.003 0.002 <0.001 <0.003 <0.003 <0.003 <0.003 <0.003

Lead 0.01* <0.0005 <0.0005 <0.0005

Molybdenum no criterion 0.002 <0.001 <0.001

Nickel no criterion <0.001 <0.001 <0.001

Phosphorus (total) no criterion <0.1 <100 <0.1 <0.02 <0.05 0.08 0.08 0.08 0.08

Silver no criterion <0.0001 <0.0001 0.0006

Strontium no criterion 0.630 0.66 0.71

Titanium no criterion <0.005 <0.005 <0.005

Vanadium no criterion 0.003 0.002 <0.001

Zinc 5** 0.015 0.007 <0.005 <0.005 0.008 <0.005 0.058 0.025 <0.005

Total Dissolved Solids 500** 154 145 147 162 165 180 158 182 174 186

Selenium no criterion <0.002 <0.002 <0.002

Antimony 0.006* <0.0005 <0.0005 <0.0005

Mercury 0.001

Arsenic 0.025* <0.001 <0.001 <0.001

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH7-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1

15-May-13 11-Sep-13 21-May-14 10-Sep-14 06-May-15 23-Sep-15 18-May-16 14-Sep-16 24-May-17 19-Sep-17 22-May-18 19-Sep-18

7.79 7.38 8.03 7.99 8.09 8.24 7.83 8.21 8.26 8.22 7.51 8.03

321 289 327 344 359 378 394 388 370 396 389 412

96 105 104 107 116 118 133 131 134 137 155 130

96 105 104 107 116 118 133 131 134 137 155 130

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

28.9 25.7 26.4 28.4 27.1 28.6 30.8 26.5 26.1 28.7 30.1 30.3

22.6 18.4 19 20.6 19.9 22.1 25.3 21.2 21.7 22.1 23.9 22.8

44.1 42.6 45.2 48.1 49.1 48.6 48.8 49.8 47.9 50.4 56.2 56.8

7 6.88 7.44 7.88 7.63 7.9 8.54 8.04 8.14 8.22 9.13 9.37

3.15 3.37 3.17 3.11 3.28 3.39 3.33

6.86 6.73 7.12 7.36 7.31 7.66 8.19 7.45 7.43 7.59 7.97 8.11

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.058 <0.010 <0.010

0.013 0.014 0.017 0.033 0.027

<0.02 <0.02 0.04 0.03 <0.02 0.04 <0.02 0.03 <0.02 <0.02 <0.02 <0.02

<0.10 0.1 0.11 0.12 0.1

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

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

0.9 1.2 1.1 1.3 1.4 1.6 1.5 1.5 1.7 1.6

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

<0.001 <0.001 <0.001 <0.001 <0.001

0.017 0.024 0.021 0.016 0.022 0.018 0.022 0.023 0.023 0.028 0.024 0.025

0.204 0.234 0.237 0.216 0.242 0.247 0.223 0.267 0.272 0.266 0.269 0.306

<0.001 <0.001 <0.001 <0.001 <0.001

<0.003 <0.003 <0.003 <0.003 <0.003

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 <0.002 <0.002 <0.002 <0.001

0.08 0.06 0.03 <0.05 0.04 <0.05 0.02 0.06 <0.05 0.03

<0.005 <0.005 <0.005 <0.005 <0.005 0.009 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

160 190 208 212 216 180 228 204 200 210 226 222

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1 BH07-1

15-May-19 17-Sep-19 13-May-20 10-Sep-20 13-May-21 21-Sep-21 5-May-22 15-Sep-22 10-May-23 20-Sep-23 1-May-24 30-Sep-24

7.84 7.64 8.09 7.45 7.5 7.33 7.71 8 7.84 7.34 7.96 7.69

423 432 413 410 411 441 443 470 457 422 483 425

156 140 148 171 157 157 155 160 170 182 194 174

156 140 148 171 157 157 155 160 170 182 194 174

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

27.8 30.5 30.6 30.8 29.9 29.1 28.8 30.5 28.6 31.2 30 29.8

22.2 23 22.6 22.4 21.9 23.8 22.5 24.1 21.5 23.4 20.9 21.8

55.6 57.5 56.3 60.8 59.4 62.1 60.6 72.2 65.7 68.6 48 68.7

8.55 8.93 9.16 9.98 9.9 10 9.99 11.2 11 10.2 8.69 11.7

3.25 3.48 3.15 3.47 3.29 3.56 3.53 3.75 3.58 3.74 2.62 3.76

7.83 8.11 7.75 8.42 8.36 8.49 8.61 8.29 9.27 9.54 6.65 9.4

<0.010 <0.010 <0.010 0.054 0.036 <0.010 <0.010 0.017 0.021 0.014 <0.020 <0.010

0.022 0.022 0.026 0.021 0.028 0.02

<0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.1 <0.10 0.13 0.18 <0.10 <0.10

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

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

1.3 1.3 2.1 1.7 1.3 1.2

<5 <5 <5 39 <5 12

<0.001 0.006 0.002 0.004 <0.001

0.026 0.026 0.024 0.019 0.03 0.033 0.032 0.029 0.03 0.034 0.048 0.031

0.282 0.262 0.324 0.325 0.32 0.351 0.344 0.344 0.312 0.329 0.335 0.328

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.003 <0.003 <0.003 0.023 <0.003 <0.003

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.06 <0.02 0.04 0.05 0.48 0.07

<0.005 <0.005 <0.005 0.032 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.022 <0.005

184 214 234 252 240 238 246 244 252 262 246 228

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003

2025-01-10 8:28 AM  C:\Users\balsd\OneDrive\Documents\ResEnv\Projects\13-004-00\TRI-R\2024\2024 Monitoring Report\Appendix E\Table E-2



TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG BH07-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2

DATE 02-Nov-07 19-Jun-08 09-Jun-09 14-Sep-10 31-May-11 21-Sep-11 16-May-12 12-Sep-12 15-May-13 11-Sep-13

pH 6.5 to 8.5*** 7.80 7.9 7.1 7.6 7.81 7.92 7.58 7.78 7.49 7.05

Conductivity no criterion 199 171 176 205 176 190 217 206 209 248

Alkalinity (as CaCO3) 30-500** 60 57 61 63 55 68 70 73 63 82

Bicarbonate Alkalinity (as CaCO3) no criterion 62 55 68 70 73 63 82

Carbonate Alkalinity (as CaCO3) no criterion <1 <1 <1 <1 <5 <5 <5 <5 <5 <5

Hardness 80-100*** 80 86 68 85

Chloride 250** 15 10 10 16 12.4 13.8 14.7 14.6 16.7 28

Sulphate 500** 12 11 11 12 15.6 13.3 12.2 13.9 13.4 12.4

Calcium no criterion 25 27 21 27 24.2 27 29.3 30.1 27.3 34.4

Magnesium no criterion 4.10 4.4 3.4 4.3 3.72 3.94 4.48 4.37 4 5.1

Potassium no criterion 2.1 1.7 1.4

Sodium 20/200** 5.5 5.4 4.0 4.44 4.8 4.75 4.53 6.28 7.81

Iron 0.3** <0.100 <0.100 <0.1 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Manganese 0.05** 0.023 0.009 0.006

Ammonia (total) no criterion <0.05 <0.05 <0.05 <0.05 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen no criterion

Nitrite 1* <0.01 <0.01 <0.01 <0.01 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Nitrate 10* <0.1 <0.1 <0.1 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

DOC 5* 0.90 1.1 0.4 1.5 0.7 1.9 0.6 0.9 0.9

COD no criterion <5 <5 <5 <5 <5 <5

Phenols no criterion

Boron 5* 0.018 0.016 0.014 0.015 0.013 0.017 0.012 0.018 0.013 0.024

Phosphate no criterion <0.01 <0.01 <0.01

Aluminum 0.10*** 0.024 0.008 0.009

Barium 1* 0.160 0.18 0.17 0.22 0.195 0.21 0.176 0.221 0.19 0.363

Beryllium no criterion <0.0005 <0.0005 <0.0005

Bismuth no criterion <0.001 <0.001 <0.001

Cadmium 0.005* <0.0001 <0.0001 <0.0001

Chromium 0.05* <0.005 <0.005 <0.005

Cobalt no criterion <0.0005 <0.0005 <0.0005

Copper 1* 0.002 0.005 0.001 <0.001 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Lead 0.01* <0.0005 <0.0005 <0.0005

Molybdenum no criterion 0.001 <0.001 <0.001

Nickel no criterion <0.001 <0.001 <0.001

Phosphorus (total) no criterion <0.1 <100 <0.1 0.09 <0.05 <0.05 <0.05 0.07 0.12 <0.05

Silver no criterion <0.0001 <0.0001 0.0003

Strontium no criterion 0.570 0.9 0.69

Titanium no criterion <0.005 <0.005 <0.005

Vanadium no criterion <0.001 <0.001 <0.001

Zinc 5** <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 0.024 0.015 <0.005

Total Dissolved Solids 500** 113 106 100 117 112 120 114 130 118 164

Selenium no criterion <0.002 <0.002 <0.002

Antimony 0.006* <0.0005 <0.0005 <0.0005

Mercury 0.001

Arsenic 0.025* <0.001 <0.001 <0.001

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH07-2 BH07-2 BH07-2 BH07-2 BH7-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2

21-May-14 10-Sep-14 06-May-15 23-Sep-15 18-May-16 14-Sep-16 24-May-17 19-Sep-17 22-May-18 19-Sep-18 15-May-19 17-Sep-19

7.69 7.78 7.83 7.91 7.34 7.74 7.81 7.8 7.07 7.49 7.11 7.35

184 230 190 216 221 224 185 199 207 215 162 222

57 68 62 64 69 70 62 67 83 58 57 65

57 68 62 64 69 70 62 67 83 58 57 65

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

11.7 18.8 11.9 14.3 16.1 15.5 11.9 12.6 12.8 16.3 8.43 13.2

11.3 13.2 11.4 13 14.9 12.9 12.1 11.8 13.3 15.4 9.78 13

25 30.7 24.2 26 25.4 27.1 21.7 22.7 28.4 27.4 18.6 27.3

3.8 4.44 3.47 3.88 3.98 4.04 3.43 3.56 3.92 4.18 2.77 3.9

1.93 1.72 1.78 1.59 1.62 1.68 1.69 1.38 1.73

5.34 6.39 4.9 5.49 5.79 5.33 4.98 5.04 4.73 5.67 3.96 4.85

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.02 0.04 <0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

<0.10 <0.10 0.11 <0.10 0.12 <0.10

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

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

1.3 0.9 1.1 0.7 0.8 0.8 1.3 1.1 <0.5

<5 <5 <5 <5 <5 <5 <5 <5 6

<0.001 <0.001 <0.001 <0.001 <0.001

0.013 0.013 0.013 0.012 0.015 0.016 0.016 0.019 0.016 0.022 0.012 0.015

0.192 0.239 0.187 0.197 0.215 0.243 0.207 0.193 0.22 0.266 0.167 0.177

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

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

0.04 0.05 0.04 <0.05 0.05 <0.05 <0.05 0.03 <0.02

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

104 148 124 104 128 128 100 106 112 120 94 108

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH07-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2 BH07-2

13-May-20 10-Sep-20 13-May-21 21-Sep-21 5-May-22 15-Sep-22 10-May-23 20-Sep-23 1-May-24 30-Sep-24

7.55 6.65 6.9 6.72 7.32 7.72 7.61 6.75 7.48 7.13

183 182 168 203 204 238 209 205 187 217

60 67 59 70 65 113 69 74 67 70

60 67 59 70 65 113 69 74 67 70

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

12.6 13 11.8 14.6 12.8 16.1 13.5 16.6 10.9 15.7

12 12 10.9 14.2 12.6 15.1 12.2 15.6 9.89 15

23.3 24.8 21.6 25.6 22.8 28.8 26.7 28.2 16.4 25

3.55 3.85 3.52 4.08 3.61 4.37 3.98 4.17 2.9 4.6

1.54 1.71 1.51 1.82 1.63 1.89 1.71 1.75 0.69 1.89

5.05 5.41 4.58 5.19 5.08 5.17 5.46 5.95 3.37 5.69

<0.010 0.028 0.017 <0.010 <0.010 <0.010 0.018 <0.010 <0.020 <0.010

0.134 0.004 0.003 0.002 <0.002

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.15 0.12 <0.10 <0.10 <0.10

<0.05 <0.05 <0.05 <0.05 <0.05

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

1 1 1 0.7 0.8

<5 <5 13 8 10

<0.001 <0.001 <0.001 0.002 <0.001

0.017 0.014 0.017 0.023 0.02 0.02 0.018 0.029 0.034 0.027

0.23 0.243 0.188 0.251 0.216 0.232 0.201 0.237 0.192 0.237

<0.001 <0.001 <0.001 <0.001 <0.001

<0.003 <0.003 <0.003 <0.003 <0.003

0.007 <0.003 <0.003 <0.003 <0.003

<0.001 <0.001 <0.001 <0.001 <0.001

<0.02 <0.02 0.03 0.5 0.05

<0.005 0.013 <0.005 <0.005 <0.005 <0.005 0.021 <0.005 <0.005 <0.005

106 112 102 118 116 126 76 136 108 100

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG BH07-3 BH07-3 BH07-3 BH07-3 BH07-3 BH07-3 BH07-3 BH07-3 BH07-3 BH07-3

DATE 02-Nov-07 19-Jun-08 09-Jun-09 14-Sep-10 21-Sep-11 12-Sep-12 11-Sep-13 21-May-14 06-May-15 18-May-16

pH 6.5 to 8.5*** 7.20 7.4 6.5 6.9 7.11 7.1 6.33 6.62 6.9 6.63

Conductivity no criterion 165 162 122 104 100 121 126 448 328 192

Alkalinity (as CaCO3) 30-500** 32 24 25 28 28 27 30 17 20 26

Bicarbonate Alkalinity (as CaCO3) no criterion 28 28 27 30 17 20 26

Carbonate Alkalinity (as CaCO3) no criterion <1 <5 <5 <5 <5 <5 <5

Hardness 80-100*** 47 45 34 37

Chloride 250** 8 27 16 6 6.71 14.1 16.9 116 81.6 18.8

Sulphate 500** 30 10 9 12 11.9 11.1 9 6.35 6.4 7.58

Calcium no criterion 12 11 8.7 9.5 8.69 10.3 11 36.6 24.1 9.82

Magnesium no criterion 4.10 4.1 3 3.2 3.05 3.7 3.82 13.2 8.25 3.45

Potassium no criterion 1.5 1.5 1.5

Sodium 20/200** 10 7.9 6.5 4.01 5.66 6.76 18.5 16 4.98

Iron 0.3** <0.100 <0.100 <0.1 <0.1 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Manganese 0.05** 0.035 0.034 0.004

Ammonia (total) no criterion <0.05 <0.05 <0.05 <0.05 0.03 <0.02 <0.02 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen no criterion

Nitrite 1* <0.01 <0.01 <0.01 <0.01 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Nitrate 10* 0.20 0.5 0.3 0.2 0.2 0.27 0.27 0.32 0.21 0.36

DOC 5* 2.00 1.5 1.6 1.4 1 1.2 1.4 1.8 1.7

COD no criterion <5 <5 <5 <5 <5 <5

Phenols no criterion

Boron 5* 0.012 <0.01 <0.01 0.011 <0.010 <0.010 0.012 <0.010 <0.010 <0.010

Phosphate no criterion <100 <0.01 <0.01

Aluminum 0.10*** 0.026 0.008 0.01

Barium 1* 0.014 0.018 0.01 0.007 0.006 0.011 0.01 0.037 0.02 0.008

Beryllium no criterion <0.0005 <0.0005 <0.0005

Bismuth no criterion <0.001 <0.001 <0.001

Cadmium 0.005* <0.0001 <0.0001 <0.0001

Chromium 0.05* <0.005 <0.005 <0.005

Cobalt no criterion 0.002 0.0009 0.0007

Copper 1* 0.003 0.002 0.002 0.002 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Lead 0.01* <0.0005 <0.0005 <0.0005

Molybdenum no criterion <0.001 <0.001 <0.001

Nickel no criterion 0.002 <0.001 <0.001

Phosphorus (total) no criterion <0.1 <100 <0.1 0.08 <0.05 0.06 <0.05 0.03 0.04 0.04

Silver no criterion <0.0001 <0.0001 0.0001

Strontium no criterion 0.070 0.081 0.59

Titanium no criterion <0.005 <0.005 <0.005

Vanadium no criterion <0.001 <0.001 <0.001

Zinc 5** 0.007 <0.005 0.005 <0.005 0.005 0.024 <0.005 <0.005 <0.005 <0.005

Total Dissolved Solids 500** 100 91 73 70 62 94 96 312 190 138

Selenium no criterion <0.002 <0.002 <0.002

Antimony 0.006* <0.0005 <0.0005 <0.0005

Mercury 0.001

Arsenic 0.025* <0.001 <0.001 <0.001

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH07-3 BH07-3 BH07-3 BH07-3 BH07-3 BH07-3 BH07-3 BH07-3

24-May-17 22-May-18 15-May-19 13-May-20 13-May-21 5-May-22 10-May-23 1-May-24

7.4 6.49 6.77 7.09 6.48 6.64 6.69 6.69

271 228 318 92 104 295 256 288

26 28 27 26 26 26 27 30

26 28 27 26 26 26 27 30

<5 <5 <5 <5 <5 <5 <5 <5

61.8 51.5 71 7.82 14.7 70.9 54.8 63

7.64 6.86 6.38 6 5.22 5.63 5.7 4.99

19.1 16.9 22 7.59 7.27 18.9 19.5 13.6

7.07 6.13 7.53 2.54 2.62 6.48 7.31 6.11

2.31 2.19 2.42 1.3 1.46 2.27 2.31 1.2

12.8 11 14 3.25 5.32 12.9 14 10.8

<0.010 <0.010 <0.010 <0.010 0.012 <0.010 0.017 0.035

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.27 0.21 0.26 0.23 0.24 0.18 0.22 0.21

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.022

0.019 0.014 0.023 0.006 0.008 0.022 0.026 0.022

<0.005 <0.005 <0.005 <0.005 0.006 <0.005 0.016 <0.005

182 190 174 62 66 192 126 202
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG BH2 BH2 BH2 BH2 BH2 BH2 BH2 BH2 BH2 BH2

DATE 14-Feb-01 16-Nov-01 27-Aug-02 23-Nov-04 18-May-05 03-May-06 30-May-07 02-Nov-07 03-May-10 14-Sep-10

pH 6.5 to 8.5*** 6.96 6.23 6.82 7.25 7.67 7.30 7.40 7.60 7.60 7.3

Conductivity no criterion 2010 3159 2495 1240 1310 1130 1110 1010 1220 1160

Alkalinity (as CaCO3) 30-500** 473 248 213 223 262 258 263 256 283 296

Bicarbonate Alkalinity (as CaCO3) no criterion 282 295

Carbonate Alkalinity (as CaCO3) no criterion 1 <1

Hardness 80-100*** 1149 1105 872 567 590 530 470 460 460 440

Chloride 250** 95 74 83 85 89 76 55 45 130 93

Sulphate 500** 770 1010 753 357 272 255 292 222 200 180

Calcium no criterion 332 332 247 160 166 160 150 140 150 140

Magnesium no criterion 77 67 62 41 42 32 26 24 22

Potassium no criterion 9.00 7.70 5.60 4.70 4.70 5.40 4.90 6.30 5.30

Sodium 20/200** 55.30 56.60 53.10 50.20 58.20 59.00 51.00 54.0 63.0

Iron 0.3** <0.01 10.70 <0.03 7.05 0.0006 7.50 5.60 7.30 2.2 3.3

Manganese 0.05** 5.190 7.790 7.980 4.110 5.360 5.400 4.700 3.800 1.800

Ammonia (total) no criterion <0.03 <0.03 <0.03 <0.03 0.27 0.24 0.18 0.20 <0.05 <0.05

Total Kjeldahl Nitrogen no criterion 2

Nitrite 1* <0.2 <0.2 <0.2 <0.2 <0.2 <0.01 <0.01 <0.01 <0.01 <0.01

Nitrate 10* <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1

DOC 5* 14.0 9.80 13.80 8.80 8.90 8.90 8.40 8.40 6.6

COD no criterion

Phenols no criterion <0.001

Boron 5* 0.69 0.77 1.05 0.78 0.74 0.67 0.73 0.70 0.82 0.78

Phosphate no criterion <1 <1 <1 <0.3 <0.3 <0.01 <0.01 <0.01

Aluminum 0.10*** <0.03 <0.005 0.0060 <0.005 <0.005 <0.005 <0.005 <0.005

Barium 1* 0.0980 0.0430 0.0300 0.0320 0.0280 0.0340 0.0310 0.0310 0.0320 0.037

Beryllium no criterion <0.0005 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Bismuth no criterion <0.2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cadmium 0.005* <0.005 <0.001 <0.001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001

Chromium 0.05* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Cobalt no criterion 0.0090 0.0251 0.0141 0.0028 0.0040 0.0045 0.0049 0.0032

Copper 1* <0.005 <0.0005 0.0019 0.0015 0.0040 0.0020 0.0020 0.0030 0.0020 0.002

Lead 0.01* <0.05 <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005 <0.0005

Molybdenum no criterion <0.02 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel no criterion <0.02 0..018 0.0130 0.0040 0.0010 0.0040 0.0040 0.0040

Phosphorus (total) no criterion <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.1 0.5000 2.0

Silver no criterion <0.005 <0.001 0.0003 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001

Strontium no criterion 1.3100 1.7100 1.4200 1.0400 1.0200 1.1000 0.9700 0.950

Titanium no criterion <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Vanadium no criterion <0.005 <0.0005 0.0012 0.0010 <0.001 <0.001 <0.001 <0.001

Zinc 5** 0.1270 0.1970 0.1040 0.0140 0.0150 <0.007 0.0300 0.0200 0.014 0.008

Total Dissolved Solids 500** 1574 1678 1310 842 808 755 757 673 748 701

Selenium no criterion <0.2 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Antimony 0.006* <0.2 <0.0005 <0.0005 <0.0005 <0.001 <0.001 <0.0005 <0.0005

Mercury 0.001 <0.0001

Arsenic 0.025* <0.02 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH2 BH2 BH2 BH2 BH2 BH2 BH2 BH2 BH2 BH2 BH2 BH2

31-May-11 21-Sep-11 16-May-12 12-Sep-12 15-May-13 11-Sep-13 21-May-14 06-May-15 18-May-16 24-May-17 22-May-18 15-May-19

6.48 7.8 7.84 7.4 7.21 6.45 7.16 7.21 7.27 7.59 7.22 7.55

1050 1030 1340 1180 1390 1200 1420 1670 1520 1380 1470 1910

298 287 300 295 306 338 303 332 304 292 393 514

298 287 300 295 306 338 303 332 304 292 393 514

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

122 125 169 187 228 191 230 308 300 251 283 266

176 182 145 147 101 103 91.6 84.2 62.1 54.6 83.4 176

148 143 164 147 158 139 138 170 130 107 146 456

19.9 18.5 21 18.6 20.2 17.5 18.7 23.6 19.8 15.2 21.8 66.7

5.36 5.93 6.87 7.32 7.13 19.1

57.6 60 69.8 72.2 93.2 90.3 98.2 116 123 118 125 361

0.049 7.74 9.69 12.7 5.32 5.65 2.54 0.551 2.62 6.32 7.76 9.84

2.67 3.16 3.31

<0.02 0.06 0.09 <0.02 <0.02 <0.02 0.05 <0.02 <0.02 <0.02 <0.02 <0.02

0.35 0.16 0.14

<0.05 <0.05 <0.05 <0.05 <0.25 <0.25 <0.25 <0.5 <0.25

<0.05 <0.05 <0.05 <0.05 <0.25 <0.25 <0.25 <0.5 <0.25 <0.25 <0.25 <0.5

7.1 13.9 6.9 7.9 6 7.7 6 8 7.7

<5 19 10 29 16 21 12 17 14

<0.001 <0.001 <0.001

0.692 0.646 0.709 0.726 0.597 0.567 0.504 0.503 0.284 0.312 0.328 0.504

0.56

0.039 0.047 0.046 0.051 0.056 0.063 0.06 0.056 0.085 0.093 0.088 0.134

<0.002 <0.001 <0.001

<0.003 <0.003 0.007

0.005 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 <0.002 <0.002

<0.05 0.7 0.6 0.3 0.19 0.21 1.1 0.28 0.27

0.03 0.01 0.015 0.042 0.017 0.012 0.01 0.007 0.014 0.011 0.017 0.013

774 758 830 806 810 834 856 968 886 796 962 998

<0.0001 <0.0001

<0.003 <0.003
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH2 BH2 BH2 BH2 BH2

13-May-20 13-May-21 5-May-22 10-May-23 1-May-24

7.37 6.83 7.01 6.81 6.76

1770 1620 1340 1280 1110

428 472 392 380 404

428 472 392 380 404

<5 <5 <5 <5 <5

312 247 185 172 158

79.6 79.8 44.6 42.3 38.3

157 148 105 108 58.7

23.2 24.5 16.8 18.5 9.8

6.64 6.45 6.4 6.35 5.48

138 163 144 153 120

15.5 7.71 3.6 11.1 6.55

<0.02 <0.02 <0.02 0.03 0.07

<0.5 <0.05 <0.05 <0.05 <0.05

0.492 0.644 0.412 0.415 0.453

0.125 0.102 0.085 0.11 0.101

0.009 0.011 0.025 0.012 0.006

1090 1020 758 768 728
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG BH3 BH3 BH3 BH3 BH3 BH3 BH3 BH3 BH3 BH3

DATE 14-Feb-01 16-Nov-01 27-Aug-02 20-May-03 23-Nov-04 18-May-05 03-May-06 30-May-07 02-Nov-07 14-Sep-10

pH 6.5 to 8.5*** 6.57 6.50 6.66 6.68 7.02 7.57 7.10 7.30 8.00 7.30

Conductivity no criterion 952 1222 1434 1190 1200 1270 1510 1730 1700 1640

Alkalinity (as CaCO3) 30-500** 218 177 178 128 118 128 188 239 229 280

Bicarbonate Alkalinity (as CaCO3) no criterion 280

Carbonate Alkalinity (as CaCO3) no criterion <1

Hardness 80-100*** 416 386 425 618 528 530 650 810 910 700

Chloride 250** 46 70 86 39 59 53 79 80 60 83

Sulphate 500** 298 271 341 442 435 398 524 601 628 450

Calcium no criterion 135 134 142 219 188 184 220 280 330 250

Magnesium no criterion 19 12 17 17 14 18 21 24 22 17

Potassium no criterion 20.00 26.00 29.10 26.00 25.30 27.00 29.00 28.00 31

Sodium 20/200** 42.10 38.10 49.70 29.70 40.20 51.70 49.00 41.00 54 79

Iron 0.3** 0.02 <0.03 <0.03 0.05 0.03 <0.05 <0.05 <0.05 <0.10 0.11

Manganese 0.05** 5.330 2.770 3.250 1.510 1.430 1.510 2.000 1.100 0.510

Ammonia (total) no criterion 0.20 0.13 0.32 0.09 <0.03 0.15 0.13 0.16 0.06 1.30

Total Kjeldahl Nitrogen no criterion

Nitrite 1* <0.2 <0.2 <0.2 2.70 <0.2 <0.01 <0.01 <0.01 0.04

Nitrate 10* 1.00 <0.2 0.40 1.80 <0.2 <0.2 0.30 0.80 1.20 0.3

DOC 5* 10.10 10.50 13.80 13.30 19.50 16.40 21.00 20.90 20.40

COD no criterion

Phenols no criterion

Boron 5* 0.42 0.49 0.50 0.42 0.38 0.49 0.57 0.54 0.58

Phosphate no criterion <1 <1 <1 <0.3 <0.3 <0.01 <0.01 <0.01

Aluminum 0.10*** <0.03 0.0130 0.0140 0.0220 0.0290 0.0310 0.0310 0.0320

Barium 1* 0.0450 0.0630 0.0790 0.0570 0.0460 0.0530 0.0610 0.0660 0.061

Beryllium no criterion <0.0005 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Bismuth no criterion <0.2 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Cadmium 0.005* <0.005 0.0002 0.0005 0.0004 0.0002 0.0003 0.0002 0.0001

Chromium 0.05* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Cobalt no criterion 0.0200 0.0159 0.0187 0.0065 0.0072 0.0067 0.0044 0.0031

Copper 1* 0.0060 0.0057 0.0557 0.0060 0.0136 0.0180 0.0160 0.0200 0.0210 0.020

Lead 0.01* <0.05 <0.0005 <0.0005 <0.0005 0.0005 <0.05 <0.0005 <0.0005

Molybdenum no criterion <0.02 <0.001 <0.001 0.0010 <0.001 <0.001 <0.001 <0.001

Nickel no criterion <0.02 0.0090 0.0100 0.0020 <0.001 0.0020 0.0030 <0.005

Phosphorus (total) no criterion <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.050 <0.1 6.2

Silver no criterion <0.005 <0.0001 0.0005 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001

Strontium no criterion 0.6550 0.7210 0.8910 1.0000 1.0300 1.1000 1.4000 1.8000

Titanium no criterion <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Vanadium no criterion <0.005 <0.0005 0.0009 0.0006 <0.001 <0.001 <0.001 <0.001

Zinc 5** 0.0930 0.0590 0.0590 0.0770 0.0360 0.0320 0.0300 0.0210 0.0280 0.016

Total Dissolved Solids 500** 669 640 753 865 849 811 1040 1210 1270 1090

Selenium no criterion <0.2 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Antimony 0.006* <0.2 <0.0005 <0.0005 <0.0005 <0.001 <0.001 <0.0005 <0.0005

Mercury 0.001

Arsenic 0.025* <0.02 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH3 BH3 BH3 BH3 BH3 BH3 BH3 BH3 BH3 BH3 BH3 BH3

21-Sep-11 12-Sep-12 11-Sep-13 21-May-14 06-May-15 18-May-16 24-May-17 22-May-18 15-May-19 13-May-20 13-May-21 5-May-22

7.28 7.36 6.61 7.35 7.49 7.45 7.94 7.36 7.76 7.47 7.02 7.1

1060 1270 1600 1750 1800 1410 1210 1120 1270 1280 1380 1500

240 295 403 357 393 432 354 337 395 416 348 303

240 295 403 357 393 432 354 337 395 416 348 303

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

130 144 94.2 90 78.3 92.5 120 129 102 111 127 145

225 257 549 517 536 218 112 146 135 142 243 294

127 164 287 268 307 170 132 96.4 109 117 124 133

21 13 26.1 22.8 22.9 15 13.7 17 19.8 21.2 29.2 30.8

29.3 30.1 35.5 31.5 39 43.4

68 80 69.1 62.9 65.2 76.6 102 103 93 77.5 104 113

9.12 0.07 0.036 0.424 0.327 0.451 0.441 <0.010 0.417 0.189 0.105 0.635

1.66 1.57 0.64 0.9 0.8 0.74 0.77 1.13 1.13 1.26 1.34 1.44

<0.05 <0.05 <0.5 <0.5 <0.5 <0.25

<0.05 <0.05 <0.5 <0.5 <0.5 <0.25 <0.25 <0.25 <0.25 <0.25 0.2 <0.05

22.80 18.40 31.9 25.3 29.9 25

29 54 72 64 64 53

0.83 0.66 0.709 0.593 0.595 0.549 0.626 0.661 0.716 0.638 0.641 0.619

0.124 0.043 0.054 0.045 0.047 0.038 0.055 0.049 0.076 0.081 0.084 0.105

<0.003 0.021 0.026 0.005 0.005 <0.003

0.7 4.2 0.68 1.28 0.38 0.43

0.017 0.019 0.008 0.01 0.009 0.006 0.006 0.008 0.009 0.007 0.007 0.007

782 876 1370 1280 1320 842 684 674 694 794 920 972
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH3 BH3

10-May-23 1-May-24

6.94 6.97

1360 1690

361 408

361 408

<5 <5

99.4 173

227 254

128 80.9

24.2 21.9

42 32.4

115 105

4.31 9.42

1.65 5.29

<0.05 <0.07

0.467 0.387

0.094 0.119

0.012 0.018

878 1100
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG BH10-1 BH10-1 BH10-1 BH10-1 BH10-1 BH10-1 BH10-1 BH10-1 BH10-1 BH10-1

DATE 14-Sep-10 31-May-11 21-Sep-11 16-May-12 12-Sep-12 15-May-13 11-Sep-13 21-May-14 10-Sep-14 06-May-15

pH 6.5 to 8.5*** 6.7 5.72 6.75 7.02 6.95 6.48 5.77 6.71 6.62 6.79

Conductivity no criterion 473 263 408 359 455 300 431 272 299 323

Alkalinity (as CaCO3) 30-500** 48 40 35 33 39 34 34 31 34 33

Bicarbonate Alkalinity (as CaCO3) no criterion 48 40 35 33 39 34 34 31 34 33

Carbonate Alkalinity (as CaCO3) no criterion <1 <5 <5 <5 <5 <5 <5 <5 <5 <5

Hardness 80-100*** 140

Chloride 250** 75 41.8 76 50 79.9 44 71.7 40.2 49.3 52.4

Sulphate 500** 59 47.1 69.8 50 76.8 45.7 67.1 31.5 33.6 34

Calcium no criterion 41 21.3 34.8 25.9 36.5 24 33.4 21.3 21.8 23.5

Magnesium no criterion 9.1 6.1 9.51 7.57 10.4 7.25 9.2 6.18 6.11 6.29

Potassium no criterion 1.73 1.98 2.04 2.08

Sodium 20/200** 36 18.8 32.3 22.5 34.6 20.2 34.7 20 23.1 23.7

Iron 0.3** <0.1 <0.010 <0.010 <0.010 0.913 0.41 0.499 <0.010 <0.010 <0.010

Manganese 0.05** 0.018 0.016 0.054 0.039

Ammonia (total) no criterion 0.2 <0.02 0.06 0.05 0.08 0.03 0.5 <0.02 0.03 <0.02

Total Kjeldahl Nitrogen no criterion <0.10 0.15 <0.10 <0.10

Nitrite 1* <0.01 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Nitrate 10* 0.1 0.1 0.19 0.22 0.48 0.22 0.32 0.27 0.29 0.21

DOC 5* 2.9 2.7 4.4 3.5 2.2 5.8 2.5 3.6 2.5

COD no criterion <5 <5 <5 11 5 19 6 <5 <5

Phenols no criterion <0.001 <0.001 <0.001 <0.001

Boron 5* 0.23 0.122 0.206 0.142 0.225 0.106 0.259 0.113 0.206 0.176

Phosphate no criterion 0.88

Aluminum 0.10***

Barium 1* 0.18 0.085 0.148 0.089 0.123 0.071 0.142 0.064 0.087 0.067

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005* <0.002 <0.001 <0.001 <0.001

Chromium 0.05* <0.003 <0.003 <0.003 <0.003

Cobalt no criterion

Copper 1* 0.002 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.003 <0.003

Lead 0.01* <0.002 <0.002 <0.002 <0.002

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion 3.0 <0.05 0.5 0.9 0.5 0.31 0.89 0.1 0.09 0.08

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5** 0.061 0.007 0.034 0.011 0.009 0.018 0.008 0.01 0.01

Total Dissolved Solids 500** 277 204 300 234 312 206 296 194 206 196

Selenium no criterion

Antimony 0.006*

Mercury 0.001 <0.0001 <0.0001 <0.0001

Arsenic 0.025* <0.003 <0.003 <0.003

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH10-1 BH10-1 BH10-1 BH10-1 BH10-1 BH10-1 BH10-1 BH10-1 BH10-1 BH10-1 BH10-1

23-Sep-15 18-May-16 14-Sep-16 24-May-17 22-May-18 15-May-19 13-May-20 13-May-21 05-May-22 10-May-23 01-May-24

7.22 6.55 6.95 7.18 6.42 6.9 6.83 6.37 6.59 6.5 6.58

410 307 449 325 344 310 226 307 311 353 369

34 31 41 34 42 42 35 53 46 48 62

34 31 41 34 42 42 35 53 46 48 62

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

74.5 50.8 74.6 53 50 35.3 26.6 44.7 42.6 42.5 43.5

46.3 41.1 46.8 41.1 60.9 46.8 35.4 39.3 40 51.1 67.1

26 17.7 26.4 20.1 24.3 19.3 17.6 19.5 21.1 25.9 22.6

6.97 5.55 7.15 6.11 7.15 5.4 5.08 5.7 6.07 8.29 6.81

2.79 2.82 2.13 2.33 2 1.68 1.78 1.98 2.21 2.62

34.2 23.4 37 26.6 28.6 23.8 22.4 25 25 31.2 23.4

<0.010 <0.010 <0.010 <0.010 <0.010 0.016 <0.010 <0.010 0.014 1.18 0.071

0.026 0.007

<0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.25 0.22

<0.05 <1.0 <0.05

0.2 <1.0 0.32 0.28 0.15 0.08 0.11 0.13 0.08 0.14 0.14

2.2 2.7 3

<5 <5 8

<0.001 <0.001

0.253 0.165 0.3 0.197 0.186 0.166 0.167 0.15 0.183 0.231 0.239

0.092 0.064 0.102 0.082 0.07 0.063 0.066 0.05 0.066 0.075 0.076

<0.001 <0.001

0.004 <0.003

<0.003 <0.003 <0.003

<0.002 <0.002

0.09 0.04 <0.05

0.01 0.01 0.006 <0.005 0.009 0.005 <0.005 0.008 <0.005 <0.005 <0.005

222 184 248 194 212 146 144 190 170 226 224

<0.0001 <0.0001

<0.003 <0.003

2025-01-10 8:28 AM  C:\Users\balsd\OneDrive\Documents\ResEnv\Projects\13-004-00\TRI-R\2024\2024 Monitoring Report\Appendix E\Table E-2



TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG BH10-2 BH10-2 BH10-2 BH10-2 BH10-2 BH10-2 BH10-2 BH10-2 BH10-2 BH10-2

DATE 14-Sep-10 31-May-11 21-Sep-11 16-May-12 12-Sep-12 15-May-13 11-Sep-13 21-May-14 10-Sep-14 06-May-15

pH 6.5 to 8.5*** 6.8 6.01 7.03 3.95 4.54 6.04 6.13 6.83 6.98 6.71

Conductivity no criterion 343 190 298 1130 1400 1010 980 572 531 414

Alkalinity (as CaCO3) 30-500** 83 46 48 <5 <5 <5 45 39 36 49

Bicarbonate Alkalinity (as CaCO3) no criterion 83 46 48 <5 <5 <5 45 39 36 49

Carbonate Alkalinity (as CaCO3) no criterion <1 <5 <5 <5 <5 <5 <5 <5 <5 <5

Hardness 80-100*** 54

Chloride 250** 30 32.2 66.0 302.0 535.0 353 297 148 144 92.3

Sulphate 500** 37 5.70 4.83 4.59 5.42 5.67 4.26 5.88 5.04 5.51

Calcium no criterion 17 14.8 25.9 59.8 89.4 73.5 62.7 38.5 35.1 23.5

Magnesium no criterion 2.7 2.00 3.23 20.90 69.80 43.2 46.2 23.9 22.4 14.9

Potassium no criterion 1.52 2.57 2.52 2.36

Sodium 20/200** 27 18 24.3 32.0 40.4 33.7 37 25.2 27.3 20.5

Iron 0.3** 19 14.2 31.0 85.4 87.6 41.1 32.5 19 16.8 16

Manganese 0.05** 0.719 3.05 2.49 1.01

Ammonia (total) no criterion 0.75 1.18 0.50 0.83 1.29 0.68 0.82 0.34 0.39 0.29

Total Kjeldahl Nitrogen no criterion 0.93 1.11 0.85 1.24

Nitrite 1* 0.02 <0.05 <0.05 <0.05 <0.05 <0.25 <0.25 <0.10 <0.10 <0.05

Nitrate 10* <0.1 <0.05 <0.05 <0.05 <0.05 <0.25 <0.25 <0.10 <0.10 <0.05

DOC 5* 11.4 11.7 5.6 8.1 4.9 34 6.6 8.6 7.9

COD no criterion 12 65 25 53 25 100 23 26 21

Phenols no criterion <0.001 <0.001 <0.001 <0.001

Boron 5* 0.018 0.012 0.013 0.013 0.015 0.011 <0.010 0.012 0.01 0.012

Phosphate no criterion <0.05

Aluminum 0.10***

Barium 1* 0.051 0.043 0.077 0.146 0.259 0.129 0.144 0.069 0.065 0.05

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005* <0.002 <0.001 <0.001 <0.001

Chromium 0.05* <0.003 <0.003 <0.003 <0.003

Cobalt no criterion

Copper 1* 0.001 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Lead 0.01* <0.002 <0.002 <0.002 <0.002

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion 1.6 <0.05 0.46 <0.05 0.55 0.16 1.39 0.16 0.21 0.18

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5** 0.011 0.016 0.062 0.013 0.084 0.007 <0.005 <0.005 <0.005

Total Dissolved Solids 500** 199 146 216 678 984 616 706 452 368 284

Selenium no criterion

Antimony 0.006*

Mercury 0.001 <0.0001 <0.0001 <0.0001

Arsenic 0.025* <0.003 <0.003 <0.003

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH10-2 BH10-2 BH10-2 BH10-2 BH10-2 BH10-2 BH10-2 BH10-2 BH10-2 BH10-2 BH10-2

23-Sep-15 18-May-16 14-Sep-16 24-May-17 22-May-18 15-May-19 13-May-20 13-May-21 5-May-22 10-May-23 1-May-24

7.33 6.62 6.74 7.19 6.53 7.05 7.01 6.42 6.69 6.47 6.67

392 368 390 278 247 255 219 194 184 176 146

44 47 59 53 62 63 56 64 61 54 59

44 47 59 53 62 63 56 64 61 54 59

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

87.7 82.5 77.3 50.3 40.3 34.8 32.1 23.4 13.6 14.5 10.7

3.64 4.99 3.37 7.42 6.92 6.69 7.14 6.36 5.21 6.7 3.79

22.5 19.6 21.6 17.8 14.4 14.2 13.4 11.7 11.8 13.1 7.35

12.8 12 10.3 9.07 7.87 7.29 6.86 6.26 5.86 6.46 4.07

2.2 1.93 1.7 1.47 1.44 1.25 1.18 1.15 1.27 0.6

21 21.2 21.2 19.3 17.8 18.1 17 15.7 13.8 16.7 8.71

18.4 16.3 28.2 20.6 20.6 28.6 19.6 19.6 24.6 26.1 20.3

0.877 1.13

0.58 0.4 0.71 0.45 0.38 0.36 0.38 0.33 0.27 0.28 0.33

1 0.93

<0.05 <0.05 <0.10

<0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

10.6 10.1 10.9

27 31 28

<0.001 <0.001

0.011 <0.010 0.014 0.016 <0.010 0.011 <0.010 <0.010 0.01 <0.010 0.02

0.054 0.043 0.062 0.041 0.034 0.039 0.032 0.029 0.027 0.027 0.021

<0.001 <0.001

0.004 <0.003

<0.003 <0.003 <0.003

<0.002 <0.002

0.09 1.13 0.12

<0.005 <0.005 <0.005 0.026 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

238 250 256 172 150 130 144 142 124 24 108

<0.0001 <0.0001

<0.003 <0.003

2025-01-10 8:28 AM  C:\Users\balsd\OneDrive\Documents\ResEnv\Projects\13-004-00\TRI-R\2024\2024 Monitoring Report\Appendix E\Table E-2



TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG BH15-2 BH15-2 BH15-2 BH15-2 BH15-2 BH15-2 BH15-2 BH15-2 BH15-2 BH15-2

DATE 23-Sep-15 18-May-16 14-Sep-16 24-May-17 22-May-18 15-May-19 13-May-20 13-May-21 5-May-22 10-May-23

pH 6.5 to 8.5*** 7.29 6.33 6.35 6.5 6.29 6.48 6.66 6.11 6.35 5.95

Conductivity no criterion 85 47 52 34 42 36 35 38 44 33

Alkalinity (as CaCO3) 30-500** 27 11 16 9 17 11 11 15 15 8

Bicarbonate Alkalinity (as CaCO3) no criterion 27 11 16 9 17 11 11 15 15 8

Carbonate Alkalinity (as CaCO3) no criterion <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Hardness 80-100***

Chloride 250** 2.36 1.38 1.19 0.87 1.02 0.79 0.9 0.79 0.69 0.86

Sulphate 500** 9.25 5.81 5.48 4.92 4.74 3.92 4.19 3.84 3.44 3.12

Calcium no criterion 8.12 3.27 4.41 2.64 3.98 3.39 3.22 3.26 5.13 6.74

Magnesium no criterion 1.32 0.71 0.85 0.55 0.9 0.67 0.67 0.7 1.24 1.88

Potassium no criterion 1.16 0.58 0.72 0.39 0.5 0.44 0.42 <0.50 0.7 0.69

Sodium 20/200** 4.37 1.75 2.04 1.58 1.61 1.44 1.26 1.44 1.73 1.66

Iron 0.3** 0.369 <0.010 0.07 <0.010 4.91 4.41 <0.010 0.02 0.238 2.52

Manganese 0.05** 0.18 0.024 0.062

Ammonia (total) no criterion 0.04 <0.02 0.04 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen no criterion 0.2 0.26 <0.10

Nitrite 1* <0.05 <0.05 <0.05

Nitrate 10* <0.05 0.16 0.24 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

DOC 5* 2.6 3.7 3.7

COD no criterion <5 6 <5

Phenols no criterion <0.001 <0.001 <0.001

Boron 5* <0.010 <0.010 0.013 0.013 0.01 <0.010 <0.010 <0.010 <0.010 <0.010

Phosphate no criterion

Aluminum 0.10***

Barium 1* 0.044 0.026 0.035 0.025 0.024 0.03 0.025 0.019 0.025 0.022

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005* <0.001 <0.001 <0.001

Chromium 0.05* <0.003 <0.003 <0.003

Cobalt no criterion

Copper 1* <0.003 <0.003 <0.003

Lead 0.01* <0.002 <0.002 <0.002

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion 0.16 0.2 0.24

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5** 0.006 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total Dissolved Solids 500** 64 38 22 30 28 <20 46 24 <10 10

Selenium no criterion

Antimony 0.006*

Mercury 0.001 <0.0001 <0.0001 <0.0001

Arsenic 0.025* <0.003 <0.003 <0.003

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH15-2

1-May-24

6.33

42

17

17

<5

0.65

3.04

2.56

0.64

0.55

1.06

0.036

<0.02

<0.05

0.012

0.023

<0.005

18
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG BH15-3 BH15-3 BH15-3 BH15-3 BH15-3 BH15-3 BH15-3 BH15-3 BH15-3 BH15-3

DATE 23-Sep-15 18-May-16 14-Sep-16 24-May-17 22-May-18 15-May-19 13-May-20 13-May-21 5-May-22 10-May-23

pH 6.5 to 8.5*** 8.22 7.76 8.17 8.13 7.12 6.95 7.33 7.32 7.19 6.97

Conductivity no criterion 913 994 1080 838 667 509 441 580 485 433

Alkalinity (as CaCO3) 30-500** 260 324 406 247 123 43 67 168 101 86

Bicarbonate Alkalinity (as CaCO3) no criterion 260 324 406 247 123 43 67 168 101 86

Carbonate Alkalinity (as CaCO3) no criterion <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Hardness 80-100***

Chloride 250** 42.7 37.1 33.3 54.9 57.1 31.7 26.5 35.7 40.6 36.4

Sulphate 500** 124 126 90.7 112 136 125 99.8 85.5 67.6 57.8

Calcium no criterion 49.7 10.5 10.2 15.8 21.6 22.6 18.4 12.6 16.8 18.4

Magnesium no criterion 11 2.39 1.64 3.18 4.29 4.28 3.32 2.33 3.06 3.13

Potassium no criterion 4.66 2.29 2.05 2.84 1.61 1.47 1.32 1.22 1.75 1.9

Sodium 20/200** 137 194 224 175 114 63.3 70.8 128 116 104

Iron 0.3** 0.099 0.511 3.7 8.17 0.142 0.273 0.056 0.3 0.806 0.984

Manganese 0.05** 0.181 0.121 0.185

Ammonia (total) no criterion 0.14 0.18 0.23 0.15 0.11 0.09 <0.02 0.08 <0.02 <0.02

Total Kjeldahl Nitrogen no criterion 0.98 1.91 1.2

Nitrite 1* <0.25 <0.25 <0.25

Nitrate 10* <0.25 1.66 0.55 4.81 1.75 2.23 1.38 0.64 0.24 0.3

DOC 5* 16.2 38.8 50.1

COD no criterion 53 71 97

Phenols no criterion <0.001 0.007 <0.001

Boron 5* 0.089 0.187 0.271 0.287 0.301 0.32 0.281 0.371 0.3 0.279

Phosphate no criterion

Aluminum 0.10***

Barium 1* 0.064 0.044 0.063 0.109 0.034 0.04 0.036 0.023 0.039 0.038

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005* <0.001 <0.001 <0.001

Chromium 0.05* <0.003 <0.003 0.004

Cobalt no criterion

Copper 1* <0.003 0.024 0.063

Lead 0.01* <0.002 <0.002 0.005

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion 3.89 4.6 2.96

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5** 0.009 0.007 0.016 0.022 0.006 <0.005 <0.005 <0.005 <0.005 <0.005

Total Dissolved Solids 500** 512 1000 2050 1830 442 298 300 454 272 128

Selenium no criterion

Antimony 0.006*

Mercury 0.001 <0.0001 <0.0001 <0.0001

Arsenic 0.025* <0.003 <0.003 <0.003

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.
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TABLE E-2

GENERAL CHEMICAL RESULTS - GROUNDWATER

TRI-R COMMITTEE LANDFILL

  

PARAMETER ODWSOG

DATE

pH 6.5 to 8.5***

Conductivity no criterion

Alkalinity (as CaCO3) 30-500**

Bicarbonate Alkalinity (as CaCO3) no criterion

Carbonate Alkalinity (as CaCO3) no criterion

Hardness 80-100***

Chloride 250**

Sulphate 500**

Calcium no criterion

Magnesium no criterion

Potassium no criterion

Sodium 20/200**

Iron 0.3**

Manganese 0.05**

Ammonia (total) no criterion

Total Kjeldahl Nitrogen no criterion

Nitrite 1*

Nitrate 10*

DOC 5*

COD no criterion

Phenols no criterion

Boron 5*

Phosphate no criterion

Aluminum 0.10***

Barium 1*

Beryllium no criterion

Bismuth no criterion

Cadmium 0.005*

Chromium 0.05*

Cobalt no criterion

Copper 1*

Lead 0.01*

Molybdenum no criterion

Nickel no criterion

Phosphorus (total) no criterion

Silver no criterion

Strontium no criterion

Titanium no criterion

Vanadium no criterion

Zinc 5**

Total Dissolved Solids 500**

Selenium no criterion

Antimony 0.006*

Mercury 0.001

Arsenic 0.025*

NOTES:

1) Blank indicates data not available.

3) * indicates health related ODWSOG.

4) ** indicates aesthetic objective for ODWSOG.

5) *** indicates operational guideline for ODWSOG.

2) ODWSOG indicates Ontario Drinking Water 
Standards Objectives and Guidelines (2006).

6) Shading indicates parameter concentration exceeds 
or does not meet ODWSOG.

BH15-3

1-May-24

7.27

430

134

134

<5

33.6

52.4

13.7

2.78

1.04

97.6

0.086

0.02

0.18

0.305

0.023

<0.005

250
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Appendix F 

Surface Water Chemical Results 

 Field Chemical Results – Surface Water – Table F-1 
 General Chemical Results – Surface Water – Table F-2 
 Time-Concentration Graphs – Figures F-1 to F-7 
 Distance-Concentration Graphs – Figures F-8 to F11 

 
 

  



TABLE F-1
FIELD CHEMICAL RESULTS - SURFACE WATER
TRI-R COMMITTEE LANDFILL

PARAMETER UNITS SW1 SW1 SW1
DATE 1-May-24 30-Sep-24 30-Nov-24

Temperature C 9.6 21.2
pH pH units 7.29 6.23
Conductivity uS/cm 42 8.2
Dissolved Oxygen mg/L 10.06 8.32
Turbidity NTU 4.42 7.52
Flow Rate L/s NM NM

PARAMETER UNITS SW2 SW2 SW2
DATE 1-May-24 30-Sep-24 30-Nov-24

Temperature C 9.5 21.2
pH pH units 6.77 6.2
Conductivity uS/cm 41 68
Dissolved Oxygen mg/L 10.45 8.64
Turbidity NTU 3.67 5.5
Flow Rate L/s NM NM

PARAMETER UNITS S1 S1 S1 S1 S1 S1 S1
DATE 1-May-24 1-Jun-24 1-Jul-24 1-Aug-24 30-Sep-24 1-Oct-24 30-Nov-24

Temperature C
pH pH units
Conductivity uS/cm
Dissolved Oxygen mg/L
Turbidity NTU
Flow Rate L/s

PARAMETER UNITS S2 S2 S2 S2 S2 S2 S2
DATE 1-May-24 1-Jun-24 1-Jul-24 1-Aug-24 30-Sep-24 1-Oct-24 30-Nov-24

Temperature C 9.70 18.5
pH pH units 6.94 6.58
Conductivity uS/cm 53 114
Dissolved Oxygen mg/L 9.84 9.2
Turbidity NTU 6.89 3.52
Flow Rate L/s 39 63

PARAMETER UNITS S4 S4 S4 S4 S4 S4 S4
DATE 10-Jan-00 1-Jun-24 1-Jul-24 1-Aug-24 30-Sep-24 1-Oct-24 30-Nov-24

Temperature C 10.30 17.7
pH pH units 7.17 6.61
Conductivity uS/cm 58 121
Dissolved Oxygen mg/L 9.91 9.46
Turbidity NTU 8.58 5.29
Flow Rate L/s 36 94
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TABLE F-1
FIELD CHEMICAL RESULTS - SURFACE WATER
TRI-R COMMITTEE LANDFILL

PARAMETER UNITS S5 S5 S5 S5 S5 S5 S5
DATE 1-May-24 1-Jun-24 1-Jul-24 1-Aug-24 30-Sep-24 1-Oct-24 30-Nov-24

Temperature C 10.2
pH pH units 7.04
Conductivity uS/cm 101
Dissolved Oxygen mg/L 7.32
Turbidity NTU 3.58
Flow Rate L/s 2

PARAMETER S6 S6 S6 S6 S6 S6 S6
DATE 1-May-24 1-Jun-24 1-Jul-24 1-Aug-24 30-Sep-24 1-Oct-24 30-Nov-24

Temperature C 8.9
pH pH units 7
Conductivity uS/cm 368
Dissolved Oxygen mg/L 9.23
Turbidity NTU 5.84
Flow Rate L/s 1

PARAMETER UNITS S7 S7 S7 S7 S7 S7 S7
DATE 1-May-24 1-Jun-24 1-Jul-24 1-Aug-24 30-Sep-24 1-Oct-24 30-Nov-24

Temperature C 9.9 2.2
pH pH units 7.01 6.72
Conductivity uS/cm 34 62
Dissolved Oxygen mg/L 9.88 9.31
Turbidity NTU 5.07 3.04
Flow Rate L/s 83 68

PARAMETER UNITS S8 S8 S8 S8 S8 S8 S8
DATE 1-May-24 1-Jun-24 1-Jul-24 1-Aug-24 30-Sep-24 1-Oct-24 30-Nov-24

Temperature C
pH pH units
Conductivity uS/cm
Dissolved Oxygen mg/L
Turbidity NTU
Flow Rate L/s

PARAMETER UNITS S9 S9 S9 S9 S9 S9 S9
DATE 1-May-24 1-Jun-24 1-Jul-24 1-Aug-24 30-Sep-24 1-Oct-24 30-Nov-24

Temperature C 8.4
pH pH units 7.24
Conductivity uS/cm 203
Dissolved Oxygen mg/L 10.1
Turbidity NTU 7.35
Flow Rate L/s 4

NOTES:
1) C denotes Celsius.
2)  mS/cm denotes millisiemens per centimetre.
3)  NTU denotes nephelometric units.
4)  mg/L denotes milligrams per litre.
5)  L/s denotes litres per second.
6)  EF indicates Equipment Failure or anomalous result.
7)  NM indicates not measured.

C:\Users\balsd\OneDrive\Documents\ResEnv\Projects\13-004-00\TRI-R\2024\2024 Monitoring Report\Appendix F\[Table F-1.xls]Data

S
N

O
W

/IC
E

N
O

 F
L

O
W

D
R

Y
N

O
 F

L
O

W

N
M

S
N

O
W

/IC
E

S
N

O
W

/IC
E

S
N

O
W

/IC
E

N
M

N
M

S
N

O
W

/IC
E

D
R

Y

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
O

 F
L

O
W

N
M

N
M



TABLE F-2
SURFACE WATER CHEMICAL RESULTS 
TRI-R COMMITTEE LANDFILL

  
PARAMETER UNITS PWQO S1 S1 S1 S1 S1 S1 S1 S1 S1 S1

 
SAMPLING DATE 9-Jun-09 16-Jul-09 20-Aug-09 17-Sep-09 15-Oct-09 19-Nov-09 3-May-10 1-Jun-10 13-Jul-10 12-Aug-10

pH pH units 6.5 - 8.5 8.1 8.1 8.1 8 7.8 7.9 8.0 8.0 7.9 7.8

Conductivity mS/cm 1330 1300 1190 1130 1330 1260 1280 1290 1220 1110
Alkalinity (as CaCO3) mg/L 540 538 509 490 563 474 506 536 482 461

Bicarbonate Alkalinity (as CaCO3) mg/L 501 532 479 458

Carbonate Alkalinity (as CaCO3) mg/L 5 5 4 3

Hardness mg/L 380 390 370 350 410 370 380 400 360 360

Chloride mg/L 76 75 76 65 84 85 82 74 80 69

Sulphate mg/L 29 36 27 32 37 72 45 34 44 26

Calcium mg/L 102 103 97.6 91.5 106 99.7 105 120 110 96.0

Magnesium mg/L 30.4 32.1 30.7 29.9 35.5 29.9 29.7 33 34 30

Potassium mg/L 45 41 38 36 38 34 40 42 44 36

Sodium mg/L 90.3 79 80.8 64 71.4 65 74.3 68 77 62

Iron mg/L 0.300 11.00 4.00 3.80 8.90 10.00 35 25 86 20 17

Manganese mg/L 2.80 3.80 3.30 <0.001 5.20 <0.001 3.2 5.1 3.9 4.4

Ammonia (total) mg/L 23 20 17 16 21 18 17 20 17 17

Ammonia (unionized) mg/L 0.02 0.21 0.25 0.02 0.07 0.06 0.02 0.1 0.12 0.04 0.03

Total Kjeldahl Nitrogen mg/L 22 19 17

Nitrite mg/L 0.22 0.28 0.31 0.14 0.03 0.09 0.28 1.7 0.08 0.07

Nitrate mg/L 9 2.7 3.1 0.7 0.8 0.4 0.9 1 0.3 0.2

DOC mg/L 32.2 29.7 35.1 30.4 28.1

COD mg/L 120 87 86

Phenols mg/L 0.001 <0.001 <0.001 0.001 <0.001

Boron mg/L 0.200* 1.5 1.2 1.2 0.84 0.84 0.88 1.1 1.1 1 0.81

Phosphate mg/L <0.01 <0.05 <0.05 <0.01 <0.01 <0.01

Aluminum mg/L 0.075* 0.0015 0.36 0.26 0.35 0.058 0.99

Barium mg/L 2.2 0.23 0.21 0.27 0.25 0.39 0.41 0.8 0.42 0.39

Beryllium mg/L 0.011* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Bismuth mg/L <0.001 <0.001 <0.001 <0.001

Cadmium mg/L 0.0001* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Chromium mg/L 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005

Cobalt mg/L 0.0009 0.0033 0.0023 0.0024 0.0022 0.002 0.0024

Copper mg/L 0.005 0.004 0.002 0.002 <0.001 <0.001 0.002 0.002 0.007 0.001 <0.001

Lead mg/L 0.003* 0.0012 <0.0005 <0.0005 <0.0005 <0.0005 0.0008 <0.0005 0.0023 <0.0005 <0.0005

Molybdenum mg/L 0.040* <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel mg/L 0.025 0.007 0.004 0.004 0.002 0.003 0.003

Phosphorus (total) mg/L 0.030* 0.31 0.036 0.04 0.035 0.012 0.16 0.037 0.20 0.021 0.032

Silver mg/L 0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Strontium mg/L 0.74 0.71 0.66 0.64 0.68 0.64

Vanadium mg/L 0.006* 0.005 0.002 0.002 0.002 0.001 0.004

Zinc mg/L 0.020* 0.029 0.005 0.006 0.006 <0.005 0.011 0.008 0.028 0.009 <0.005

Total Dissolved Solids mg/L 740 712 721 692 634

Selenium mg/L 0.100 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Antimony mg/L 0.020* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Mercury mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001

Arsenic mg/L 0.005* <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

BOD5 mg/L
Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.



TABLE F-2
SURFACE WATER CHEMICAL RESULTS 
TRI-R COMMITTEE LANDFILL

  
PARAMETER UNITS PWQO

 
SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L
Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S1 S1 S1 S1 S1 S1 S1 S1 S1 S1

14-Sep-10 19-Oct-10 15-Nov-10 30-May-11 13-Jul-11 25-Aug-11 21-Sep-11 27-Oct-11 17-Nov-11 16-May-12

7.8 7.8 7.67 7.32 7.8 8.26 8.29 7.78 8.04 8.07

1290 1370 747 530 864 994 926 674 984 754

484 496 191 185 336 399 422 193 253 265

481 493 190 185 336 399 422 193 253 265

3 3 <1 <5 <5 <5 <5 <5 <5 <5

390 420 210

83 99 48 44.5 76.2 81.2 89.4 72.3 96.8 66.7

71 69 91 30.5 20.9 59.3 44.2 77.2 98.7 21.7

120 130 70 46.9 75.6 87.3 95.4 60.6 79.1 67.0

41 39 21 12.1 23.1 26.7 32.3 17.4 23.6 19.1

44 44 20 13.3 30.1 28.5 31.1 15.4 20.7 18.3

82.0 84.0 45 33.8 56.3 58.3 66.5 47.5 65.1 49.4

26 22 26 8.07 19.2 13.3 11.2 10.5 16.3 11.6

5.6 7.1 2.8 2.22 5.31 4.46 5.6 2.89 4.33 3.62

16 18 7.7 0.07 10.8 13.5 14.6 5.53 8.37 <0.05

0.06 <0.02 <0.02 <0.02 0.062 0.358 0.045 <0.02 <0.02 <0.02

19 21 9 7.26 11.9 14.5 16.2 6.35 9.28 3.31

0.03 0.01 0.03 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

0.3 0.6 0.9 0.85 <0.05 0.54 <0.05 0.18 <0.05 <0.05

29.9 26.1 14.2 21.1 31.4 34.2 38.9 15.8 22.6 31

95 73 74 41 64 73 85 41 51 7.09

<0.001 <0.001 0.006 0.008 0.006 0.003 0.001 <0.001 <0.001 0.001

1.0 0.84 0.45 0.306 0.47 0.591 0.587 0.346 0.503 0.379

0.42 0.3 0.31 0.134 0.25 0.293 0.295 0.172 0.242 0.183

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

<0.005 <0.005 0.01 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003

<0.001 <0.001 0.01 0.005 0.008 0.008 0.008 0.004 0.004 <0.003

<0.0005 <0.0005 0.0042 <0.001 <0.001 0.002 0.002 <0.001 <0.001 <0.002

0.046 0.012 0.34 0.07 0.05 0.03 0.03 <0.02 <0.02 20.2

<0.005 <0.005 0.035 0.013 0.014 0.014 0.026 0.037 <0.005 0.063

730 774 426 324 532 634 698 416 584 420

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.001 <0.001 <0.001 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003



TABLE F-2
SURFACE WATER CHEMICAL RESULTS 
TRI-R COMMITTEE LANDFILL

  
PARAMETER UNITS PWQO

 
SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L
Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S1 S1 S1 S1 S1 S1 S1 S1 S1 S1

13-Jun-12 18-Jul-12 23-Aug-12 13-Sep-12 17-Oct-12 15-Nov-12 13-May-13 10-Jun-13 11-Jul-13 13-Aug-13

7.74 8.19 7.98 7.85 7.82 7.58 7.81 7.37 8.36 7.48

1000 960 1010 1240 505 410 461 648 953 1320

381 387 427 414 124 115 140 223 337 464

381 387 427 414 124 115 140 223 324 464

<5 <5 <5 <5 <5 <5 <5 <5 13 <5

83.1 90.4 101 130 52.5 49 54.1 60.4 98.3 105

38.6 44.9 61.6 156 68.1 30.4 14.4 11.2 42.1 36.5

81.8 86.4 100 111 48.3 35.6 41.9 53.5 89.8 92.5

24.7 27.0 33.2 32.8 12.7 9.21 11.2 14.7 26.4 29.7

23.7 26.7 31.7 33.4 13 8.49 10.6 14.4 27.3 29.3

61.1 67.7 75.9 87.2 40.6 32.1 31.5 39.9 67.8 71

27.4 9.78 19.1 18.1 9.1 7.63 9.77 12.3 26.6 16.1

5.57 5.43 5.80 6.03 2.02 1.5 1.84 3.17 6.23 5.54

9.96 13.1 12.5 12.5 2.73 2.54 3.03 4.44 11.5 12.8

<0.02 <0.02 0.04 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

11.9 20.9 15.1 15.2 4.11 3.17 3.57 51 13 13.1

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.10 <0.10 <0.25 <0.25

0.08 <0.05 0.16 0.43 <0.05 <0.05 <0.10 <0.10 <0.25 <0.25

28.1 25.3 25.2 32.1 20.5 14.1 14.3 6.17 23.4 24.4

70 68 68 87 69 48 37 19.7 65 68

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

0.484 0.578 0.569 0.765 0.21 0.17 0.235 0.314 0.579 0.619

0.258 0.243 0.305 0.347 0.134 0.096 0.112 0.144 0.291 0.286

0.0027 <0.0001 <0.0001 <0.002 <0.0001 <0.0001 <0.002 <0.0001 <0.0001 <0.0001

<0.003 <0.003 0.006 0.007 <0.003 0.005 <0.003 0.004 <0.003 0.004

0.003 <0.002 <0.002 <0.003 0.006 0.003 <0.003 0.002 <0.002 <0.002

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

0.06 0.05 <0.02 0.03 0.059 0.06 <0.05 0.04 0.03 0.04

0.473 0.027 0.010 0.007 0.025 0.008 0.008 0.02 0.013 0.006

568 598 702 838 332 290 254 356 612 624

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003



TABLE F-2
SURFACE WATER CHEMICAL RESULTS 
TRI-R COMMITTEE LANDFILL

  
PARAMETER UNITS PWQO

 
SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L
Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S1 S1 S1 S1 S1 S1 S1 S1 S1  S1 

9-Sep-13 29-Oct-13 26-Nov-13 21-May-14 18-Jun-14 20-Aug-14 10-Sep-14 15-Oct-14 12-Nov-14 06-May-15

7.61 7.55 7.69 7.75 7.72 7.93 7.73 7.44 7.84 7.82

1020 396 989 369 299 1110 1600 845 559 550

403 97 269 106 88 272 404 163 150 163

403 97 269 106 88 272 404 163 150 163

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

113 40.1 117 39.4 26.7 105 190 76.4 48.8 56.1

63 35.2 77.7 8.91 19.3 72.4 134 147 49.6 24.7

95.6 32.9 77.3

29.4 8.85 18.8

28.8 8.12 21

78.6 28.6 75.8

9.04 1.79 13.9 6.91 3.68 8.31 13.2 17.2 3.49 3.41

5.72 1.01 4.08

9.7 1.66 5.44 1.39 0.74 6.5 12.2 1.33 2.13 3.18

0.028 <0.02 <0.02 <0.02 <0.02 <0.02 0.126 <0.02 <0.02 <0.02

9.82 2.91 6.5 1.51 1.58 7.27 13 6.01 3.34 3.92

<0.50 <0.05 <0.25 <0.05 <0.05 <0.25 <0.25 <0.25 <0.05 <0.05

<0.50 0.06 <0.25 0.19 <0.05 0.38 <0.25 0.31 0.27 0.3

29.6 11.9 24.1

73 39 65 30 43 64 86 130 37 29

<0.001 0.001 0.002 <0.001 <0.001 <0.001 0.006 0.003 <0.001 <0.001

0.66 0.162 0.509 0.139 0.112 0.481 0.692 0.515 0.426 0.256

0.281 0.076 0.2 0.099 0.061 0.194 0.316 0.24 0.073 0.1

<0.002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0005 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.011 <0.003 <0.003

<0.003 0.002 0.002 <0.002 0.006 0.003 <0.002 0.024 0.004 <0.002

<0.002 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 0.009 <0.001 <0.001

<0.05 0.05 0.03 0.04 0.06 0.03 <0.02 0.37 0.08 0.02

<0.005 <0.005 0.015 <0.005 0.01 <0.005 <0.005 0.059 0.006 <0.005

690 250 640 222 210 586 978 544 346 292

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5 <5 <5 <5
11



TABLE F-2
SURFACE WATER CHEMICAL RESULTS 
TRI-R COMMITTEE LANDFILL

  
PARAMETER UNITS PWQO

 
SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L
Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

 S1  S1 S1 S1 S1 S1 S1

10-Jun-15 23-Sep-15 18-May-16 22-May-18 05-May-22 08-Nov-23 01-May-24

7.59 7.9 7.85 7.95 7.64 7.71 7.5

360 1240 481 1080 938 1910 878

123 410 166 416 329 689 381

123 410 166 416 329 689 381

<5 <5 <5 <5 <5 <5 <5

30 112 41.6 96 70.5 162 27.9

13.4 23.5 29 69.6 46.1 220 51

97.8 99.1 88.3 207 103

30.7 25 23.2 47.8 17.3

32.6 30 22.7 69.9 21.5

78.4 74.2 68.5 144 41.3

11.3 16.1 8.91 1.5 1.36 37.3 6.2

5.94

2.23 12.4 2.64 9.5 3.41 11.1 6.27

<0.02 0.02 0.01 0.02 <0.02 0.02 0.04

3.58 13.7 3.62 9.71 21.7 13.7 7.25

<0.05 <0.10 <0.05 <0.25 <0.05 <0.05 <0.05

0.35 0.29 0.06 1.53 1.52 <0.07 0.33

22.8 25.8 23.5 81.6 22

53 68 37 49 55 437 61

0.002 <0.001 <0.001 0.002 0.01 0.04 0.001

0.289 0.599 0.315 0.89 0.707 1.71 1.1

0.131 0.239 0.112 0.125 0.14 0.397 0.149

<0.0001 <0.001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001

<0.003 0.006 <0.003 0.008 <0.003 0.008 0.003

0.004 <0.003 0.005 0.003 0.004 0.004 <0.002

0.001 <0.002 0.001 <0.001 <0.001 <0.001 0.0006

0.03 <0.05 0.04 0.03 <0.02 0.17 0.04

0.009 <0.005 0.008 <0.005 <0.020 <0.020 <0.020

348 602 272 594 528 1310 490

<0.0001 <0.0001 <0.0001 <0.0002 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

6 <5 5 <2 31 <2
77 11 20 <10 72 19



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO S2 S2 S2 S2 S2 S2 S2 S2 S2 S2

 

SAMPLING DATE 27-Aug-02 29-Oct-07 19-Jun-08 24-Sep-08 9-Jun-09 16-Jul-09 20-Aug-09 17-Sep-09 15-Oct-09 19-Nov-09

pH pH units 6.5 - 8.5 7.68 7.2 7.7 8.1 8 8.2 8.1 8.1 8.1 8.1

Conductivity mS/cm 168.4 98 231 1100 770 1120 962 1050 1140 1160

Alkalinity (as CaCO3) mg/L 54 17 36 371 135 415 364 407 452 421

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Hardness mg/L 52.7 30 52 370 280 360 310 350 370 350

Chloride mg/L 12.0 10 41 70 55 67 60 65 71 73

Sulphate mg/L 12.1 11 10 99 170 48 37 49 54 86

Calcium mg/L 13.5 9 17 93 82.1 96 82.5 92.8 97.3 96.6

Magnesium mg/L 4.58 0.11 2.4 29 17.2 28.9 25.1 29.8 31.2 26.9

Potassium mg/L 4.5 1.9 1.3 30 17 34 29 34 31 29

Sodium mg/L 9.8 4.8 20 62 39.4 71.8 64.8 62.2 68.4 63.3

Iron mg/L 0.300 0.19 0.81 1 0.38 0.29 0.24 1.2 0.069 0.22 3.4

Manganese mg/L 0.080 0.110 0.19 0.43 0.063 1.6 1.5 3.7 2.8 2.3

Ammonia (total) mg/L <0.03 <0.05 <0.05 3 <0.05 8.5 5.7 7.6 11 14

Ammonia (unionized) mg/L 0.02 <0.02 <0.03 <0.02 <0.02 <0.02 0.09 0.22 0.21 0.21 0.12

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L <0.2 <0.01 0.01 0.18 <0.01 0.11 0.27 0.17 0.03 0.04

Nitrate mg/L <0.2 0.1 0.2 6.4 0.7 10 5.9 5.8 2.8 2.3

DOC mg/L 3.4 24.6

COD mg/L

Phenols mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron mg/L 0.200* 0.088 0.023 0.037 0.79 0.45 1.1 0.92 0.71 0.86 0.96

Phosphate mg/L <1 0.03 <0.01 <0.01 <0.01 <0.05 <0.01 <0.01 <0.01 <0.01

Aluminum mg/L 0.075* 0.068 0.32 0.59 0.2 0.24 0.13 0.26 0.26 0.027 1.2

Barium mg/L 0.032 0.034 0.069 0.098 0.07 0.12 0.1 0.11 0.12 0.15

Beryllium mg/L 0.011* <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Bismuth mg/L <0.001 <0.001 <0.001 <0.001 <0.001

Cadmium mg/L 0.0001* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Chromium mg/L 0.01 <0.005 <0.005 <0.0005 <0.0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Cobalt mg/L 0.0009 0.0002 <0.0005 0.0008 0.0012 <0.0005 0.0017 0.0016 0.0013 0.0014 0.0021

Copper mg/L 0.005 0.0010 0.001 0.001 0.003 0.003 0.002 0.003 0.001 <0.001 0.003

Lead mg/L 0.003* <0.0005 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0009

Molybdenum mg/L 0.040* <0.001 <0.001 <0.0001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel mg/L 0.025 <0.001 <0.001 0.001 0.003 <0.001 0.004 0.004 0.002 0.003 0.004

Phosphorus (total) mg/L 0.030* <0.05 0.035 0.038 0.018 0.024 0.019 0.033 0.035 0.006 0.061

Silver mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Strontium mg/L 0.107 0.47 0.68 0.55 0.61 0.065 0.67

Vanadium mg/L 0.006* <0.0005 <0.001 0.001 <0.001 <0.001 0.001 0.001 0.001 <0.001 0.003

Zinc mg/L 0.020* 0.006 0.008 0.012 0.009 <0.005 <0.005 0.012 <0.005 <0.005 0.012

Total Dissolved Solids mg/L 85 662 670

Selenium mg/L 0.100 <0.002 <0.002 <0.0002 <0.0002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Antimony mg/L 0.020* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.0005 0.001 <0.0005 <0.0005

Mercury mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Arsenic mg/L 0.005* <0.002 <0.001 <0.0001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S2 S2 S2 S2 S2 S2 S2 S2 S2 S2

3-May-10 1-Jun-10 13-Jul-10 12-Aug-10 14-Sep-10 19-Oct-10 15-Nov-10 30-May-11 13-Jul-11 25-Aug-11

7.2 7.7 7.6 7.0 7.4 7.4 7.50 6.57 7.09 7.26

83 150 261 63 125 84 138 47 62 71

21 48 84 16 30 22 30 6 17 13

20 48 83 16 30 22 30 6 17 13

<1 <1 <1 <1 <1 <1 <1 <5 <5 <5

24 45 79 20 37 28 39

7 9 18 5 12 7 11 4.24 4.59 6.37

7 7 14 4 10 7 16 7.17 3.3 6.98

6.88 15 32 6.1 11 9 14 4.45 6.39 6.94

1.60 3.8 9.9 1.4 3.1 2.5 3.9 0.97 1.51 1.66

2 4.1 11 1 2.5 2.1 3 0.7 1.05 1.12

4.6 9.2 24 3.4 6.9 5.3 8.2 2.65 3.52 3.82

0.66 0.46 1.8 0.14 0.18 0.29 0.94 0.8 0.725 0.525

0.064 0.11 0.7 0.053 0.066 0.058 0.27 0.093 0.088 0.07

0.20 0.45 0.54 <0.05 0.14 0.20 0.38 <0.02 0.32 0.23

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.7 1.1 1.6 0.6 0.6 0.8 0.59 0.43 0.57

0.02 0.04 0.10 <0.01 <0.01 <0.01 <0.01 <0.05 <0.05 <0.05

0.2 0.6 1.3 0.2 0.3 0.1 0.2 0.08 0.22 0.24

6.0 8.4 10.2 4.1 5.2 5.3 5.5 6.3 7.9 7

17 29 17 16 14 20 <5 18 22

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001

0.039 0.1 0.3 0.013 0.053 0.037 0.068 0.021 0.017 0.018

0.025 0.028 0.065 0.022 0.028 0.021 0.038 0.044 0.024 0.03

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.005 <0.005 <0.005 0.13 <0.005 <0.005 <0.005 <0.003 <0.003 <0.003

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

<0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.001 <0.001

0.023 0.014 0.039 0.004 0.004 0.009 0.022 0.03 0.03 0.02

0.006 0.007 0.007 <0.005 <0.005 <0.005 <0.005 0.021 0.068 0.005

48 150 40 73 50 79 48 62 52

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.003 <0.003 <0.003



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S2 S2 S2 S2 S2 S2 S2 S2 S2 S2

21-Sep-11 27-Oct-11 17-Nov-11 16-May-12 13-Jun-12 18-Jul-12 23-Aug-12 12-Sep-12 17-Oct-12 15-Nov-12

7.91 7.12 7.26 6.73 6.94 8.14 7.27 6.96 6.87 6.87

183 82 83 54 56 784 145 77 77 68

63 14 12 10 15 283 33 8 8 9

63 14 12 10 15 283 33 8 8 9

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

16.3 7.4 6.68 4.05 3.68 82.7 13.1 7.3 6.69 6.12

11.7 10.7 9.54 5.18 3.85 48.7 18.9 14.6 14.3 10.2

18.5 7.95 6.98 4.64 5.40 77.7 14.1 7.3 8.43 6.62

5.42 1.96 1.73 1.04 1.25 20.9 3.77 1.62 1.87 1.46

4.63 1.5 1.26 0.68 0.70 21.4 2.80 1.09 1.39 0.99

11.4 4.35 3.86 2.72 2.77 58.7 8.44 3.49 3.74 3.54

0.381 0.353 0.378 0.368 1.05 1.42 0.039 0.211 0.305 0.312

0.305 0.085 0.065 0.036 0.054 4.19 0.187 0.021 0.034 0.054

0.2 0.2 0.11 0.04 0.40 1.48 0.22 <0.02 0.2 0.29

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.67 0.56 0.28 0.22 0.88 3.45 0.78 0.62 0.54 0.56

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.09 <0.05 <0.05

0.33 0.12 0.08 0.11 0.14 1.34 0.44 <0.05 0.06 0.07

7 6.8 5.7 4.2 8.5 21.7 4.9 4.8 8 6.3

14 15 14 11 20 55 <5 17 27 18

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.099 0.022 0.018 <0.010 <0.010 0.569 0.066 0.018 <0.010 0.015

0.037 0.027 0.025 0.021 0.021 0.174 0.044 0.031 0.04 0.025

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.02 <0.02 <0.02 <0.006 0.05 0.06 <0.02 0.02 0.011 <0.02

<0.005 0.008 0.039 0.032 0.242 0.029 <0.005 <0.005 0.011 0.006

122 60 104 46 52 504 102 62 64 76

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S2 S2 S2 S2 S2 S2 S2 S2 S2 S2

13-May-13 10-Jun-13 11-Jul-13 13-Aug-13 9-Sep-13 29-Oct-13 26-Nov-13 21-May-14 18-Jun-14 24-Jul-14

7.25 6.27 7.15 6.77 6.94 6.37 6.53 6.82 6.65 6.87

179 47 57 79 159 52 54 41 32 64

47 10 17 24 43 8 8 6 <5 13

47 10 17 24 43 8 8 6 <5 13

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

18.2 3.22 2.83 6.67 17.7 4.37 4.17 3.48 2.71 5.7

10.3 3.67 3.19 4.01 10.5 5.68 6.4 4.73 2.97 4.02

16.3 4.39 8.79 6.51 14.2 5.27 4.41 5.87

4.18 0.93 1.36 1.51 3.76 1.26 1.05 1.34

3.54 0.52 0.82 0.88 3.17 0.95 0.74 0.88

11.3 2.39 2.72 3.51 9.66 3.12 2.91 3.57

0.555 1.5 0.503 0.452 0.443 0.214 0.382 0.307 0.696 0.726

0.149 0.08 0.07 0.104 0.137 0.018 0.061

0.26 <0.02 0.02 0.11 0.04 0.02 0.08 0.06 0.02 0.06

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.47 1.2 0.1 0.2 <0.10 0.54 0.49 <0.10 0.46 0.15

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

0.17 0.09 0.23 0.17 0.34 0.05 0.12 <0.05 <0.05 0.16

7.4 9.1 6.9 5.6 6.8 7 5.4 6.6

17 23 15 14 18 24 15 9 28 13

<0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001

0.034 <0.010 0.049 0.017 0.06 0.012 0.023 0.012 <0.010 <0.010

0.028 0.022 0.022 0.022 0.035 0.021 0.023 0.022 0.02 0.021

0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.016 0.04 0.03 <0.02 <0.02 0.03 0.03 0.03 0.03 0.03

0.009 0.009 0.006 0.034 <0.005 0.006 0.022 <0.005 0.011 <0.005

36 44 58 72 108 58 64 32 38 52

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S2 S2 S2 S2  S2  S2  S2  S2  S2  S2 S2 S2 S2

20-Aug-14 10-Sep-14 15-Oct-14 12-Nov-14 06-May-15 10-Jun-15 19-Aug-15 23-Sep-15 27-Oct-15 17-Nov-15 18-May-16 29-Jun-16 20-Jul-16

6.99 7.14 6.59 6.76 6.85 6.57 7.2 7.28 6.84 6.78 6.49 7.01 6.51

87 86 39 34 39 38 53 69 64 94 38 55 62

15 17 6 <5 6 10 17 18 13 8 6 13 13

15 17 6 <5 6 10 17 18 13 8 6 13 13

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

7.14 7.91 3.54 3.12 3.42 2.7 3.11 4.78 5.79 6.92 3.49 3.68 5.60

5.41 6.44 3.04 3.42 4.17 2.59 2.72 3.12 4.66 16.2 5.46 4.09 5.32

5.14 6.13 4.56

1.25 1.56 1.13

1.15

2.84 3.86 2.93

0.633 0.635 0.814 0.427 0.366 0.978 0.642 0.544 0.208 0.165 0.238 0.1876 0.455

0.108

0.07 0.04 <0.02 <0.02 <0.02 <0.02 <0.02 0.04 0.02 <0.02 <0.02 <0.02 <0.02

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.25 0.28 0.58 0.33 0.25 0.59 0.33 0.35 0.17 0.24 0.30 0.14 0.37

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

0.11 0.19 <0.05 0.05 0.11 0.06 0.18 0.09 <0.05 0.15 <0.05 0.25 0.17

6

23 17 22 6 9 25 9 18 13 9 6 11 8

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.032 0.021 <0.010 <0.010 <0.010 0.012 <0.010 0.015 <0.010 <0.010 <0.010 0.013 0.017

0.023 0.024 0.031 0.017 0.017 0.022 0.016 0.017 0.017 0.024 0.019 0.021 0.021

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

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

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

<0.02 <0.02 0.08 0.05 0.02 0.05 <0.02 <0.05 <0.02 <0.02 <0.02 0.02 0.03

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

70 80 32 46 32 36 78 46 48 66 30 44 40

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

<10 19 <10 <10 <10 <10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2

17-Aug-16 14-Sep-16 30-Oct-16 24-May-17 28-Aug-17 22-Nov-17 22-May-18 19-Sep-18 14-Nov-18 15-May-19 20-Nov-19 14-May-20 19-Aug-20

7.03 7.24 6.92 7.21 6.84 7.19 7.59 6.62 6.53 6.43 6.84 7.12 6.53

79 75 81 44 40 46 445 53 57 43 69 51 71

8 16 13 9 9 9 150 11 11 8 12 10 22

8 16 13 9 9 9 150 11 11 8 12 10 22

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

8.60 7.36 8.66 3.48 2.57 3.42 41 3.95 4.64 3.17 4.33 4.09 5.9

7.76 5.43 6.48 4.28 2.32 4.30 27.2 3.89 4.75 3.76 9.21 5.46 4.1

5.56 3.63 3.73 3.87 43.1 4.51 4.14 2.81 5.29 4.69 7.46

1.60 0.86 0.89 0.95 10.1 1.17 1.08 0.74 1.34 1.13 1.93

0.79 0.51 0.97 9.81 0.74 1.73 0.67 0.87 0.78 1.22

3.99 2.36 2.10 2.47 30.3 2.78 3.04 2.24 3.22 2.74 4.75

0.933 0.089 0.234 0.542 1.26 0.398 0.411 0.497 0.349 0.228 0.273 0.327 0.965

<0.02 0.09 0.04 0.03 <0.02 <0.02 0.1 <0.02 <0.02 <0.02 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 <0.02 <0.02 <0.02

0.38 0.31 0.27 0.47 0.43 <0.10 0.67 0.28 <0.10 <0.10 0.18 0.22 0.36

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

0.21 0.16 0.17 0.08 0.11 0.11 2.39 0.13 0.10 0.10 0.18 0.12 0.21

10.1 9.1 4.7 13 6.4 5.6 4.8 4.8 4.1 7.3

18 8 6 27 31 <5 13 7 <5 7 6 14 <5

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.02 <0.001 0.002

0.012 0.015 <0.010 0.223 0.013 <0.010 0.262 <0.010 0.014 <0.010 0.018 0.012 0.038

0.033 0.024 0.025 0.051 0.023 0.014 0.036 0.02 0.015 0.017 0.017 0.017 0.021

<0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.003 <0.003 0.005 <0.003 <0.003 <0.003 <0.003

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

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.03 <0.02 <0.02 0.06 0.04 <0.02 0.06 0.02 0.03 <0.02 <0.001 <0.02 0.02

0.008 <0.005 <0.005 0.006 0.009 0.007 <0.005 <0.005 0.019 0.005 0.005 <0.005 <0.005

78 40 56 100 54 42 256 50 48 <20 58 44 66

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <2

<10 <10 <10 19 <10 <10 <10 <10 <10 <10 <10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2

26-Nov-20 13-May-21 31-Aug-21 9-Nov-21 5-May-22 15-Sep-22 23-Nov-22 23-May-23 22-Aug-23 8-Nov-23 1-May-24 30-Sep-24

6.46 6.50 6.77 6.60 7.51 7.12 7.24 6.95 6.9 6.84 7.27 6.99
52 55 98 56 40 181 110 73 143 77 63 122
14 12 34 15 11 43 32 17 41 27 17 34

14 12 34 15 11 43 32 17 41 27 17 34

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

4.28 4.73 7.17 3.82 3.74 16.1 8.9 4.52 9.7 6.01 3.96 10.7
3.64 4.43 4.80 3.75 3.17 9.39 8.43 5 6.26 6.05 4.08 6.75
4.5 6.17 9.24 5.28 3.2 17.1 8.13 6.9 9.47 8.14 4.98 12.1
1.12 1.59 2.22 1.20 0.76 4.4 2.4 1.57 2.8 1.89 1.29 3.23
0.77 1.13 1.60 0.79 <1.15 2.9 1.53 1.13 1.55 2.43 1.21 2.64
2.77 3.85 5.81 3.37 2.46 13.3 6.5 4.2 8.16 4.92 3.64 8.42

0.842 0.538 0.967 0.556 0.369 0.473 0.29 0.391 0.729 0.903 0.485 0.735

0.05 0.03 0.02 0.04 <0.02 0.02 0.05 <0.02 <0.02 0.06 <0.02 <0.02
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
0.33 0.34 0.32 0.24 0.21 0.26 0.23 <0.10 <0.10 0.3 <0.10 <0.10

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.15 0.15 0.18 0.12 0.1 0.18 0.29 0.12 0.34 0.11 0.14 0.24
6.7 5.3 7.8 5.7 4.9 6.8 5.4 6.2 7.4 7.9 6.3 7.3
<5 <5 13 11 11 10 19 21 31 40 15 25

0.001 <0.001 <0.001 0.002 <0.001 0.001 0.001 <0.001 <0.001 0.004 0.001 <0.001
0.013 0.018 0.056 0.021 <0.010 0.078 0.035 0.027 0.054 0.043 0.04 0.064

0.017 0.017 0.023 0.016 0.019 0.032 0.019 0.019 0.021 0.025 0.021 0.025

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.003 <0.003 <0.003

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0009 <0.0005

0.02 <0.02 0.04 <0.02 0.05 <0.02 <0.02 <0.02 <0.02 0.04 <0.02 <0.02

<0.005 0.005 <0.005 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020
30 44 58 116 20 76 66 <10 74 60 60 64

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<2 <2.00 <2 <2.00 <2 NA <2 <2 <2 <2 <2 <2
11 93 <10 14 <10 <10 <10 <10 26 <10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO S4 S4 S4 S4 S4 S4 S4 S4 S4 S4

 

SAMPLING DATE 27-Aug-02 29-Oct-07 19-Jun-08 24-Sep-08 9-Jun-09 16-Jul-09 20-Aug-09 17-Sep-09 15-Oct-09 19-Nov-09

pH pH units 6.5 - 8.5 7.21 7.4 7.7 7.3 7.1 7.4 6.8 7.3 7 7.3

Conductivity mS/cm 79 265 206 111 79 110 78 155 81 94

Alkalinity (as CaCO3) mg/L 16 33 31 33 23 34 24 52 23 25

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L <1 <1 <1 <1 <1 <1 <1 <1

Hardness mg/L 21.7 67 48 35 24 34 25 53 25 27

Chloride mg/L 8.4 52 37 7 6 7 6 10 6 6

Sulphate mg/L 7.4 17 10 9 7 <5 <5 10 6 9

Calcium mg/L 5.8 22 15 9.9 7.01 9.74 7.38 14.5 6.84 7.53

Magnesium mg/L 1.77 3.5 2.3 2.9 1.6 2.41 1.66 4.17 1.83 1.92

Potassium mg/L 0.9 1.7 1.2 2.4 2 2 2 3 1 2

Sodium mg/L 5.5 19 19 6.1 4.6 5.7 4 8.8 4 4.4

Iron mg/L 0.300 0.50 0.85 0.11 0.55 2.3 1.6 3.2 0.28 0.47 0.45

Manganese mg/L 0.031 0.041 0.044 0.12 0.21 0.085 0.21 0.069 0.018 0.027

Ammonia (total) mg/L <0.03 <0.05 <0.05 <0.05 0.11 0.08 0.08 <0.05 0.11 0.28

Ammonia (unionized) mg/L 0.02 <0.02 <0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L <0.2 <0.01 <0.01 <0.01 <0.01 0.02 0.01 <0.01 <0.01 <0.01

Nitrate mg/L <0.2 0.1 0.1 0.4 0.5 0.7 0.3 1 0.1 0.2

DOC mg/L 3.7 10.1

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200* 0.007 0.069 0.037 0.05 0.048 0.073 0.03 0.098 0.041 0.036

Phosphate mg/L <1 <0.01 <0.01 <0.01 <0.01 <0.05 <0.05 <0.01 <0.01 <0.01

Aluminum mg/L 0.075* 0.039 0.67 0.078 0.13 1 0.26 0.69 0.052 0.057 0.075

Barium mg/L 0.020 0.080 0.056 0.028 0.041 0.031 0.033 0.028 0.018 0.02

Beryllium mg/L 0.011* <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Bismuth mg/L <0.001 <0.001 <0.001 <0.001

Cadmium mg/L 0.0001* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Chromium mg/L 0.01 <0.005 <0.005 <0.0005 <0.0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Cobalt mg/L 0.0009 <0.0001 0.0005 <0.0005 <0.0005 0.001 <0.0005 0.0007 <0.0005 <0.0005 <0.0005

Copper mg/L 0.005 0.0009 0.002 <0.0001 0.002 0.002 0.002 0.002 <0.001 <0.001 <0.001

Lead mg/L 0.003* <0.0005 <0.0005 <0.0005 <0.0005 0.001 <0.0005 0.0008 <0.005 <0.0005 <0.005

Molybdenum mg/L 0.040* <0.001 <0.001 <0.0001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nickel mg/L 0.025 <0.001 <0.001 <0.0001 <0.0001 0.002 <001 0.001 <0.001 <0.001 <0.001

Phosphorus (total) mg/L 0.030* <0.05 0.044 0.005 0.011 0.11 0.028 0.075 0.01 0.007 <0.002

Silver mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 <0.001 <0.001 <0.0001 <0.001 <0.0001

Strontium mg/L 0.046 0.066 0.096 0.07 0.11 0.059 0.069

Vanadium mg/L 0.006* <0.0005 0.001 <0.001 0.001 0.003 0.001 0.002 <0.001 <0.001 <0.001

Zinc mg/L 0.020* <0.005 0.009 <5 0.009 0.016 0.005 0.012 <0.005 <0.005 0.006

Total Dissolved Solids mg/L 39 59 57

Selenium mg/L 0.100 <0.002 <0.002 <0.0002 <0.0002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Antimony mg/L 0.020* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Mercury mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Arsenic mg/L 0.005* <0.002 <0.001 <0.0001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S4 S4 S4 S4 S4 S4 S4 S4 S4 S4

3-May-10 1-Jun-10 13-Jul-10 12-Aug-10 14-Sep-10 19-Oct-10 15-Nov-10 30-May-11 13-Jul-11 25-Aug-11

7.3 6.9 7.3 7.2 7.2 7.2 7.20 6.77 7.19 7.53

72 68 207 183 147 83 82 52 81 96

15 10 63 57 33 22 15 9 23 20

15 10 63 57 33 22 15 9 23 20

<1 <1 <1 <1 <1 <1 <1 <5 <5 <5

21 17 62 60 44 28 24

7 7 15 13 13 7 7 4.64 5.85 8.14

7 8 12 12 14 7 9 6.18 5.39 10.1

6.06 5.4 18 17 13 7.8 7.5 5.06 8.41 9.46

1.37 1.4 5.2 4.9 4 2.1 2 1.13 2.06 2.29

2 0.91 5 4.3 2.9 1.5 1.3 0.86 1.51 1.76

4.0 4.9 12 11 8.6 4.4 4.2 3.06 4.5 5.11

0.63 0.46 0.48 0.36 0.42 0.22 0.37 0.469 1.03 0.847

0.056 0.086 0.31 0.25 0.12 0.019 0.027 0.061 0.298 0.145

0.08 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.03 0.17 0.07

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.6 0.5 0.6 0.4 0.4 0.4 0.47 0.49 0.65

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.05 <0.05

0.2 <0.1 1.0 0.6 0.4 0.2 0.2 0.12 0.29 0.28

5.5 5.4 6.4 5.3 5.0 4.9 4.5 6.4 4.3 7.4

17 21 29 17 12 16 <5 13 24

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

0.029 0.011 0.13 0.099 0.059 0.03 0.024 0.014 0.029 0.031

0.023 0.019 0.048 0.045 0.033 0.019 0.021 0.022 0.034 0.037

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.003 <0.003 <0.003

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

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.001 0.002

0.016 0.016 0.016 0.015 0.012 0.004 0.012 0.03 0.09 0.04

0.006 0.007 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 0.098 0.03

42 120 113 85 50 47 54 68 70

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.003 <0.003 <0.003



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S4 S4 S4 S4 S4 S4 S4 S4 S4 S4

21-Sep-11 27-Oct-11 17-Nov-11 16-May-12 13-Jun-12 18-Jul-12 23-Aug-12 12-Sep-12 17-Oct-12 15-Nov-12

7.66 7.36 7.4 6.80 6.86 7.48 7.15 7 6.94 6.84

112 105 99 70 62 137 118 95 92 72

34 21 16 14 16 50 26 13 11 9

34 21 16 14 16 50 26 13 11 9

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

9.35 9.62 7.84 5.00 4.12 6.10 9.20 8.76 8.01 6.26

9.7 14.4 11.5 6.54 4.57 12.1 17.6 16.4 16.3 11.1

11.2 10.3 8.48 6.10 6.17 13.8 11.3 8.91 10.2 6.9

3.14 2.61 2.18 1.46 1.47 4.43 3.09 2.13 2.34 1.56

2.34 2 1.46 1.00 0.88 1.83 1.95 1.58 1.76 1.02

5.9 5.79 4.73 3.63 3.25 7.15 6.14 4.6 4.93 3.72

0.317 0.453 0.428 0.391 1.01 0.538 0.194 0.242 0.336 0.287

0.126 0.107 0.058 0.049 0.073 0.673 0.159 0.033 0.027 0.036

0.05 0.27 0.26 0.12 0.13 0.19 0.19 <0.02 0.24 0.12

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.14 0.56 0.64 0.22 0.72 1.04 0.73 1.27 0.61 0.46

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.14 <0.05 <0.05

0.15 0.17 0.11 0.13 0.15 <0.05 0.23 <0.05 0.07 0.08

4.5 7.3 5.9 4.7 7.8 3.4 3.5 5.4 7.5 6

<5 19 19 <5 20 13 <5 15 29 21

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.038 0.037 0.023 0.016 0.013 0.025 0.036 0.027 0.016 0.018

0.032 0.035 0.025 0.022 0.021 0.045 0.038 0.03 0.037 0.026

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.02 <0.02 <0.02 <0.006 0.08 0.07 0.03 0.03 0.015 <0.02

0.02 1.34 0.035 <0.005 0.005 0.008 0.080 <0.005 <0.005 0.006

94 78 98 56 48 104 84 72 76 74

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S4 S4 S4 S4 S4 S4 S4 S4 S4 S4

13-May-13 10-Jun-13 11-Jul-13 13-Aug-13 9-Sep-13 29-Oct-13 21-May-14 18-Jun-14 24-Jul-14 20-Aug-14

6.43 6.21 7.29 6.57 6.72 6.46 6.91 6.87 7.17 7.03

52 64 113 122 106 60 47 42 69 88

8 13 38 28 26 8 8 8 15 17

8 13 38 28 26 8 8 8 15 17

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

4.63 4.68 6.94 9.36 11.3 4.92 4.08 3.4 6.24 7.19

6.34 4.59 7.34 7.01 8.24 7.02 5.07 3.75 4.44 5.87

5.07 6.05 21 9.98 9.65 5.72 6.47

1.12 1.4 3.34 2.63 2.38 1.37 1.47

0.8 1 1.96 1.65 1.76 1.04 1.04

3 3.64 5.95 5.77 5.79 3.56 3.91

0.389 1.35 1.5 0.341 0.477 0.203 0.333 0.695 0.757 0.603

0.044 0.093 0.55 0.093 0.067 0.012

0.03 0.03 0.05 <0.02 <0.02 0.04 0.03 0.04 0.1 0.06

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.96 1.16 0.38 0.17 <0.10 0.42 <0.10 0.46 0.16 0.32

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

<0.05 0.13 0.25 0.26 0.2 0.06 0.06 0.05 0.18 0.13

6.5 8.3 5.2 5.5 6.3 6.8 6.6

14 22 19 8 23 28 16 27 21 22

<0.001 <0.001 <0.001 <0.001 <0.001 0.004 <0.001 <0.001 <0.001 <0.001

0.011 0.014 0.044 0.031 0.042 0.013 0.01 0.013 0.014 0.025

0.021 0.023 0.048 0.028 0.03 0.021 0.021 0.021 0.023 0.023

<0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.02 0.04 0.08 0.14 0.03 0.02 0.03 0.04 0.04 <0.02

0.018 0.006 0.053 <0.005 0.025 0.006 <0.005 0.01 0.024 <0.005

32 50 80 68 78 54 38 46 56 76

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S4 S4 S4  S4  S4  S4  S4  S4  S4 S4 S4 S4 S4

10-Sep-14 15-Oct-14 12-Nov-14 06-May-15 10-Jun-15 22-Jul-15 23-Sep-15 27-Oct-15 17-Nov-15 18-May-16 20-Jul-16 17-Aug-16 14-Sep-16

7.3 6.89 7.02 7.07 6.82 7.08 7.51 7.07 7.17 6.75 6.66 7.38 7.66

93 71 47 54 72 73 100 92 122 54 92 165 171

20 12 9 9 20 22 27 23 14 11 25 21 36

20 12 9 9 20 22 27 23 14 11 25 21 36

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

8.42 5.84 3.98 4.67 6.03 5.29 7.99 8.82 10.5 4.86 8.83 13.7 17.7

5.35 7.7 4.44 5.28 4.5 3.76 3.92 6.1 19 6.51 6.65 18.8 13.3

8.36 9.53

2.19 2.51

1.72

5.87 9.01

0.588 0.877 0.423 0.382 0.977 1.04 0.248 0.122 0.133 0.27 0.343 0.909 0.097

0.041

0.03 0.05 0.06 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 0.04 0.04 0.11 0.04

<0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.25 0.66 0.38 0.27 0.54 0.35 0.27 0.17 0.21 0.4 0.34 0.56 0.37

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

0.18 0.05 0.05 0.13 0.14 0.22 0.14 0.05 0.22 0.06 0.32 0.33 0.4

6.8

16 32 7 12 28 18 12 14 10 <5 12 21 10

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.019 0.033 0.013 0.012 0.031 0.017 0.031 0.019 0.018 0.014 0.032 0.073 0.065

0.023 0.029 0.017 0.018 0.029 0.021 0.021 0.018 0.024 0.02 0.022 0.036 0.032

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

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

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

<0.02 0.08 0.07 0.03 0.04 0.03 <0.05 <0.02 <0.02 <0.02 0.02 0.03 0.04

<0.005 0.011 0.006 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.008 <0.005

78 52 44 50 58 <10 64 58 88 44 60 110 94

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

16 23 64 <10 <10 <10 <10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S4 S4 S4 S4 S4 S4 S4 S4 S4 S4 S4 S4 S4

30-Oct-16 24-May-17 28-Aug-17 22-Nov-17 22-May-18 19-Sep-18 14-Nov-18 15-May-19 14-May-20 19-Aug-20 26-Nov-20 13-May-21 31-Aug-21

7.19 7.32 7.11 7.39 6.42 7.2 6.61 6.39 7.18 6.58 6.52 6.51 6.94

108 57 98 62 54 72 81 54 64 83 68 59 99

23 11 21 13 12 13 14 10 11 25 17 12 32

23 11 21 13 12 13 14 10 11 25 17 12 32

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

11.5 4.27 4.73 4.37 4.41 5.44 8.34 4.33 5.45 7.02 4.97 5.09 7.32

8.89 5.34 3.88 5.60 4.92 6.56 6.58 4.38 7.21 5.25 7.02 5.38 5.54

4.53 5.37 5.10 5.09 6.07 5.04 4.14 5.39 8.19 6.02 6.23 8.49

1.11 1.36 1.30 1.31 1.51 1.27 0.98 1.3 2 1.41 1.60 2.11

0.88 10.3 1.01 1.2 1.08 4.64 0.90 0.93 1.44 1.2 1.05 1.57

3.12 3.60 3.44 3.33 3.89 4.07 2.77 3.11 5.21 3.63 4.12 5.66

0.195 0.394 0.846 0.407 0.501 0.554 0.279 0.286 0.337 0.908 0.846 0.469 0.825

0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 0.03 <0.02 0.03 0.08 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 <0.02 <0.02

0.25 0.21 0.37 0.35 0.18 0.31 0.12 0.22 0.22 0.35 0.28 0.24 0.30

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

0.21 0.69 0.18 0.13 0.17 0.16 0.11 0.42 0.13 0.22 0.18 0.16 0.18

6.4 9.0 5.1 6.9 6.7 5.8 5.1 4.1 7.7 6.6 5.3 7.7

7 14 23 5 <5 <5 <5 18 11 <5 10 <5 14

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

0.026 0.018 0.026 0.020 0.026 0.027 0.021 0.016 0.018 0.035 0.024 0.019 0.048

0.024 0.023 0.020 0.016 0.016 0.023 0.015 0.019 0.018 0.023 0.018 0.017 0.022

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.003 <0.003

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.02 <0.02 0.02 0.02 <0.02 0.03 0.03 0.03 <0.02 <0.02 0.03 <0.02 0.05

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

72 40 64 56 36 62 40 24 46 94 36 44 62

<0.0001 <0.0001 <0.0001 <0.0001 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5 <5 <5 <5 <5 <5 <2 <2 <2.00 <2

<10 <10 <10 <10 <10 <10 13 166 <10 <10 <10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S4 S4 S4 S4 S4 S4 S4

9-Nov-21 5-May-22 15-Sep-22 23-May-23 8-Nov-23 1-May-24 30-Sep-24

6.67 6.5 7.37 6.66 6.53 7.20 7.10

63 56 182 60 76 67 129

19 10 43 8 24 20 37

19 10 43 8 24 20 37

<5 <5 <5 <5 <5 <5 <5

4.12 4.78 15.6 6.85 6.07 4.28 11.3

4.61 4.72 10.2 4.44 6.19 4.87 7.94

5.63 4.83 16.2 3.9 8.59 5.96 11.8

1.21 1.07 4.08 0.89 1.67 1.52 3.04

1.33 1.19 3.02 0.64 2.13 1.10 2.62

3.55 3.62 11.8 5.38 4.28 4.29 8.36

0.526 0.666 0.352 0.308 0.622 0.557 0.372

<0.02 <0.02 <0.02 <0.02 0.07 <0.02 <0.02

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.23 0.25 0.21 0.14 0.24 <0.10 0.98

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

0.13 0.12 0.16 0.08 0.11 0.12 0.23

5.3 5 6.3 6.1 6.4 5.8 7.0

6 12 18 15 41 <5 27

<0.001 0.001 <0.001 <0.001 0.003 0.001 <0.001

0.030 <0.010 0.078 <0.010 0.032 0.042 0.065

0.016 0.021 0.035 0.013 0.023 0.021 0.022

<0.0001 <0.0001 <0.0001 <0.0001 0.0023 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005

<0.02 0.02 <0.02 <0.02 0.03 <0.02 <0.02

<0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

160 <10 94 34 34 64 64

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<2.00 <2 NA <2 2 <2 <6

<10 <10 <10 <10 <10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO S5 S5 S5 S5 S5 S5 S5 S5 S5 S5

 

SAMPLING DATE 30-May-11 16-May-12 17-Oct-12 15-Nov-12 13-May-13 29-Oct-13 21-May-14 18-Jun-14 15-Oct-14 12-Nov-14

pH pH units 6.5 - 8.5 7.47 6.94 6.98 6.98 6.59 6.85 7.29 7.46 6.96 7.25

Conductivity mS/cm 100 164 125 126 127 106 107 88 76 85

Alkalinity (as CaCO3) mg/L 28 23 10 17 16 22 23 28 17 24

Bicarbonate Alkalinity (as CaCO3) mg/L 28 23 10 17 16 22 23 28 17 24

Carbonate Alkalinity (as CaCO3) mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Hardness mg/L

Chloride mg/L 12.3 30.6 19.6 22.4 26.2 13.6 15.7 7.68 7.65 7.95

Sulphate mg/L 2.22 3.45 16.10 6.59 3.8 4.53 2.99 2.31 2.49 3.41

Calcium mg/L 8.78 12.8 10.9 10.8 9.99 9.47

Magnesium mg/L 1.36 2.51 2.16 1.98 1.83 1.72

Potassium mg/L 1.01 2.85 3.60 1.85 1.37 2.02

Sodium mg/L 10.9 10.5 9.9 9.9 10.8 8.62

Iron mg/L 0.300 4.64 0.229 0.420 0.353 0.293 0.303 0.342 0.9 1.22 0.603

Manganese mg/L 0.293 0.070 0.011 0.006 0.023 0.004

Ammonia (total) mg/L 80 0.08 0.22 0.24 <0.02 <0.02 <0.02 <0.02 <0.02 0.02

Ammonia (unionized) mg/L 0.02 0.15 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen mg/L 0.33 0.43 1.18 0.54 0.33 0.36 0.2 0.63 0.51 0.49

Nitrite mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Nitrate mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.12

DOC mg/L 16.4 9.6 9.9 6.8 7.4 6.9

COD mg/L 25 <5 38 24 15 27 17 23 28 <5

Phenols mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001

Boron mg/L 0.200* 0.015 0.014 0.019 0.018 0.011 0.014 0.012 0.018 <0.010 0.011

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L 0.05 0.046 0.049 0.038 0.034 0.031 0.032 0.03 0.041 0.026

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001* <0.002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Chromium mg/L 0.01 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Cobalt mg/L 0.0009

Copper mg/L 0.005 <0.003 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Lead mg/L 0.003* <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030* <0.05 <0.006 0.027 <0.02 0.017 0.02 0.02 0.04 0.08 0.05

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020* 0.007 0.010 0.014 0.007 <0.005 0.005 <0.005 0.006 0.007 0.006

Total Dissolved Solids mg/L 88 134 100 112 74 80 58 64 56 68

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Arsenic mg/L 0.005* <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

BOD5 mg/L <5 <5 <5 <5

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

 S5  S5 S5 S5 S5 S5 S5 S5 S5 S5

06-May-15 10-Jun-15 18-May-16 22-Nov-17 22-May-18 15-May-19 20-Nov-19 26-Nov-20 13-May-21 9-Nov-21

7.33 6.88 7.01 7.28 6.57 6.67 6.70 6.75 6.68 6.93

152 138 98 82 124 91 84 89 117 91

18 33 25 29 36 23 15 29 25 32

18 33 25 29 36 23 15 29 25 32

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

31.8 16 14.6 5.90 18 10.7 9.32 8.22 19.4 7.69

2.1 1.01 4.31 2.61 3.56 3.09 5.97 3.72 3.70 1.91

7.42 10.8 6.30 5.81 7.97 8.43 8.04

1.40 1.52 0.92 0.98 1.52 1.47 1.00

1.37 1.49 1.10 1.28 1.34 1.39 1.67

5.41 11 7.81 7.18 6.86 10.7 7.11

0.208 12.5 0.264 0.501 3.41 0.260 0.420 0.749 0.644 0.800

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.04 <0.02 <0.02 <0.02

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.33 1.51 0.36 0.33 0.39 0.20 0.28 0.23 0.39 0.24

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

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

6.2 12.1 6.2 9.7 7.7 11.5 6.9

14 75 9 8 5 12 16 14 <5 44

<0.001 0.002 <0.001 <0.001 0.001 <0.001 <0.02 0.001 <0.001 0.002

<0.010 0.017 0.014 <0.010 0.017 <0.010 0.010 <0.010 <0.010 0.011

0.032 0.062 0.031 0.019 0.034 0.023 0.024 0.024 0.027 0.026

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 <0.002 0.002 <0.002 <0.002 <0.002 0.002 0.002 <0.002 <0.002

<0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.02 0.2 <0.02 <0.02 0.04 <0.02 0.002 <0.02 <0.02 <0.02

<0.005 0.013 0.01 <0.005 <0.005 <0.005 0.006 <0.005 0.005 <0.020

92 74 72 66 70 24 68 38 70 168

<0.0001 <0.0001 <0.0001 <0.0001 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5 <5 <5 11 <2 <2.00 <2.00

12 202 <10 <10 21 <10 <10 <10 17 13



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S5 S5 S5 S5

5-May-22 23-May-23 8-Nov-23 1-May-24

6.64 7.06 6.57 7.18

137 135 98 115

27 32 35 39

27 32 35 39

<5 <5 <5 <5

20.5 7.60 9.24 11.2

2.77 1.70 2.27 2.17

10.9 5.53 7.77 8.18

1.5 1.11 1.39 1.1

2.08 1.13 2.36 0.79

12.9 9.09 10.1 12.4

0.69 0.387 0.883 0.507

<0.02 <0.02 <0.02 <0.02

<0.02 <0.02 <0.02 <0.02

0.32 0.18 0.24 <0.10

<0.05 <0.05 <0.05 <0.05

<0.05 <0.05 <0.05 <0.05

8 8.2 8.5 8.9

17 20 47 29

<0.001 <0.001 <0.001 <0.001

<0.010 0.011 0.014 0.02

0.037 0.030 0.028 0.031

<0.0001 <0.0001 0.0006 <0.0001

<0.003 <0.003 <0.003 <0.003

<0.002 <0.002 <0.002 <0.002

<0.001 <0.001 <0.001 <0.0005

<0.02 <0.02 0.03 <0.02

<0.020 <0.020 <0.020 <0.020

86 46 70 56

<0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003

<2 <2 2 <2

<10 <10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO S6 S6 S6 S6 S6 S6 S6 S6 S6 S6

 

SAMPLING DATE 16-May-12 12-Sep-12 13-May-13 10-Jun-13 9-Sep-13 29-Oct-13 21-May-14 18-Jun-14 24-Jul-14 20-Aug-14

pH pH units 6.5 - 8.5 7.11 7.79 6.87 6.53 7.04 7.18 7.46 7.48 7.6 7.76

Conductivity mS/cm 460 593 455 543 624 457 408 417 611 717

Alkalinity (as CaCO3) mg/L 24 77 18 26 73 21 25 40 39 59

Bicarbonate Alkalinity (as CaCO3) mg/L 24 77 18 26 73 21 25 40 39 59

Carbonate Alkalinity (as CaCO3) mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Hardness mg/L

Chloride mg/L 115 133 117.5 140 142 105 101 86.5 135 115

Sulphate mg/L 5.73 40.10 10.2 8.35 35.2 19.3 11.8 23.9 36.2 75.8

Calcium mg/L 29.9 59.4 30 33.5 49.4 32.3 38.4

Magnesium mg/L 6.56 9.71 7.82 8.53 9.99 9.02 8.73

Potassium mg/L 1.79 4.21 2.15 2.07 3.86 2.46 3.19

Sodium mg/L 34.9 42.2 35.6 43.4 52.4 37.3 59.4

Iron mg/L 0.300 0.176 0.439 0.097 0.506 0.428 0.056 0.214 0.347 0.084 0.315

Manganese mg/L 0.471 0.385 0.409 0.365 0.36 0.319

Ammonia (total) mg/L <0.05 0.23 0.04 <0.02 <0.02 <0.02 <0.02 0.08 0.09 0.06

Ammonia (unionized) mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen mg/L 0.03 0.84 <0.10 0.94 0.18 <0.10 0.3 0.38 0.14 0.38

Nitrite mg/L <0.05 <0.05 <0.10 <0.10 <0.20 <0.05 <0.05 <0.05 <0.10 <0.05

Nitrate mg/L 0.14 <0.05 <0.10 0.18 0.23 0.12 0.15 0.12 <0.10 0.08

DOC mg/L 5 8.5 3.4 3.7 7.1 3 5.4

COD mg/L <0.10 23 <5 12 16 17 8 15 11 20

Phenols mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001

Boron mg/L 0.200* 0.032 0.230 0.047 0.05 0.197 0.062 0.037 0.071 0.078 0.177

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L 0.181 0.146 0.187 0.21 0.181 0.182 0.169 0.124 0.172 0.166

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001* <0.002 <0.002 <0.002 <0.0001 <0.002 0.0002 0.0001 0.0001 <0.0001 <0.0001

Chromium mg/L 0.01 <0.003 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Cobalt mg/L 0.0009

Copper mg/L 0.005 <0.003 <0.003 <0.003 <0.002 <0.003 <0.002 <0.002 0.003 <0.002 0.003

Lead mg/L 0.003* <0.002 <0.002 <0.002 <0.001 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030* 2.9 0.03 <0.05 <0.02 <0.05 0.02 0.03 0.03 0.75 <0.02

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020* 0.161 0.007 0.017 0.012 0.006 0.025 0.011 0.015 0.007 0.01

Total Dissolved Solids mg/L 322 444 264 358 432 282 278 310 372 406

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Arsenic mg/L 0.005* <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

BOD5 mg/L <5 <5 <5 <5

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S6  S6  S6 S6 S6 S6 S6 S6 S6 S6

15-Oct-14 06-May-15 10-Jun-15 18-May-16 24-May-17 28-Aug-17 22-May-18 15-May-19 14-May-20 26-Nov-20

7.2 7.41 7.19 7.16 7.80 7.58 7.09 7.19 7.64 6.94

330 294 383 311 329 352 343 369 362 302

40 25 52 34 33 51 79 54 40 48

40 25 52 34 33 51 79 54 40 48

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

44 63.1 68.8 67.6 66.5 52.5 59.7 62.0 58.1 39.1

44.6 11.6 26.1 16.8 18.4 29.2 11.5 20.5 46.5 34.6

18.9 24.3 27.3 18.4 27.06 22.46

4.39 4.25 4.65 3.38 4.43 3.57

2.75 3.64 4.87 4.20 3.93 4.05

31.3 30.2 30.7 33.3 30.30 24.48

0.604 0.168 0.383 0.135 0.044 0.196 0.516 0.438 0.069 0.788

0.19 0.05 0.04 0.04 <0.02 <0.02 <0.02 0.16 <0.02 0.09

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

1.3 0.32 0.51 0.34 0.18 0.40 0.75 0.38 0.34 0.36

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

0.08 0.32 0.34 0.28 0.21 0.24 0.2 0.24 0.20 0.59

4.5 7.0 7.6 5.9 4.8 7.9

30 7 21 <5 13 19 <5 9 22 6

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

0.111 0.043 0.134 0.072 0.056 0.153 0.137 0.109 0.113 0.104

0.086 0.074 0.108 0.088 0.087 0.057 0.067 0.072 0.065 0.048

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.003 <0.003 <0.003 <0.003

0.004 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.08 0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02

0.016 0.005 0.005 0.006 0.006 <0.005 0.005 0.007 <0.005 <0.005

194 162 220 184 162 194 190 158 210 152

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5 <5 <5 <5 <5 <5 <2

<10 <10 <10 <10 <10 <10 <10 31 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S6 S6 S6 S6

13-May-21 5-May-22 8-Nov-23 1-May-24

6.84 6.95 6.89 7.57

312 381 432 393

40 47 62 66

40 47 62 66

<5 <5 <5 <5

51.8 48.5 50.4 42.6

33.4 61.3 76.7 59.9

29.9 33.3 43.3 39.3

5.08 4.65 5.32 5.22

4.75 6.72 9.22 5.06

32.0 30.9 27.4 35.9

0.307 0.472 1.99 0.277

<0.02 <0.02 0.06 0.03

<0.02 <0.02 <0.02 <0.02

0.62 0.37 0.36 0.15

<0.05 <0.05 <0.05 <0.05

0.25 0.56 0.78 0.3

6.2 6.8 5.8 7.1

<5 9 38 21

<0.001 0.001 0.002 <0.001

0.107 0.274 0.369 0.288

0.054 0.063 0.074 0.051

<0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003

0.003 0.002 0.002 <0.002

<0.001 <0.001 <0.001 <0.0005

<0.02 <0.02 0.03 <0.02

<0.005 <0.020 <0.020 <0.020

178 202 250 230

<0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003

<2.00 <2 3 <2

<10 <10 15 10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO S7 S7 S7 S7 S7 S7 S7 S7 S7 S7

 

SAMPLING DATE 17-Oct-12 15-Nov-12 13-May-13 10-Jun-13 11-Jul-13 13-Aug-13 9-Sep-13 29-Oct-13 26-Nov-13 21-May-14

pH pH units 6.5 - 8.5 6.56 6.49 6.15 6 6.85 6.3 6.26 6.11 6.07 6.65

Conductivity mS/cm 68 53 40 43 50 62 64 41 38 36

Alkalinity (as CaCO3) mg/L 5 <5 5 8 15 10 10 <5 <5 <5

Bicarbonate Alkalinity (as CaCO3) mg/L 5 <5 5 8 15 10 10 <5 <5 <5

Carbonate Alkalinity (as CaCO3) mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Hardness mg/L

Chloride mg/L 5.76 4.62 3.54 2.96 2.58 5.7 7.89 3.54 2.97 3.18

Sulphate mg/L 13.3 9.28 5.56 3.47 2.84 3.53 4.64 5.11 5.48 4.45

Calcium mg/L 7.49 5.19 3.87 4.08 6.38 5.33 5.92 4.11 3.31

Magnesium mg/L 1.6 1.09 0.82 0.85 1.17 1.21 1.33 0.93 0.75

Potassium mg/L 1.17 0.67 0.5 0.42 0.62 0.56 0.8 0.63 0.45

Sodium mg/L 2.93 2.42 2.18 2.2 2.36 2.77 3.22 2.28 1.96

Iron mg/L 0.300 0.552 0.285 0.371 1.52 1.36 0.729 0.65 0.216 0.298 0.305

Manganese mg/L 0.07 0.015 0.018 0.067 0.079 0.036 0.05 0.009 0.035

Ammonia (total) mg/L 0.19 0.33 <0.02 <0.02 <0.02 <0.02 <0.02 0.06 0.04 <0.02

Ammonia (unionized) mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen mg/L 0.59 0.61 0.26 1.14 0.24 0.32 <0.10 0.43 0.33 <0.10

Nitrite mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Nitrate mg/L 0.08 0.06 <0.05 0.08 0.23 0.22 0.17 0.07 0.12 <0.05

DOC mg/L 7.5 5.9 6.7 8.3 7.4 6 6.1 6.9 5.5

COD mg/L 27 17 15 22 8 12 21 23 17 5

Phenols mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron mg/L 0.200* <0.010 <0.010 <0.010 <0.010 0.033 <0.010 0.01 <0.010 <0.010 <0.010

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L 0.053 0.025 0.021 0.022 0.023 0.021 0.027 0.021 0.022 0.02

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001* 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Chromium mg/L 0.01 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Cobalt mg/L 0.0009

Copper mg/L 0.005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Lead mg/L 0.003* 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030* 0.015 <0.02 0.015 0.04 0.05 <0.02 <0.02 0.03 <0.02 0.03

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020* 1.4 0.032 0.005 0.014 0.01 <0.005 <0.005 0.007 0.119 0.006

Total Dissolved Solids mg/L 60 42 36 42 54 58 60 44 54 26

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Arsenic mg/L 0.005* <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

BOD5 mg/L <5

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S7 S7 S7 S7 S7 S7 S7 S7 S7 S7

18-Jun-14 24-Jul-14 20-Aug-14 10-Sep-14 15-Oct-14 12-Nov-14 6-May-15 10-Jun-15 22-Jul-15 19-Aug-15

6.66 6.89 7.08 7.05 6.53 6.69 6.79 6.58 7.97 6.94

31 45 59 50 34 31 38 36 52 49

<5 11 13 12 5 <5 5 9 22 14

<5 11 13 12 5 <5 5 9 22 14

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

2.69 3.42 3.54 3.88 3.17 2.92 3.44 2.54 2.84 2.82

2.82 2.72 3.32 2.59 2.4 3.2 4.08 2.46 2.55 2.52

4.3 4.76

0.93 1.13

0.52

2.22 2.5

0.649 0.842 0.728 0.855 0.625 0.364 0.19 1.11 1.41 0.976

<0.02 0.05 0.1 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 <0.02 <0.02 <0.02 <0.02

0.42 0.18 0.31 0.25 0.54 0.29 0.23 0.58 0.37 0.43

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

<0.05 0.15 0.07 0.15 <0.05 <0.05 0.09 0.06 0.22 0.16

6.3

27 20 23 16 24 <5 8 35 23 18

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.010 <0.010 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

0.02 0.018 0.021 0.022 0.023 0.016 0.011 0.024 0.019 0.016

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.03 0.03 <0.02 <0.02 0.08 0.04 0.05 0.04 0.02 <0.02

0.009 <0.005 <0.005 <0.005 0.007 0.006 <0.005 0.01 0.005 <0.005

36 44 52 54 30 44 28 40 <10 50

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

<10 20 50 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S7 S7 S7 S7 S7 S7 S7 S7 S7 S7

23-Sep-15 27-Oct-15 17-Nov-15 18-May-16 29-Jun-16 20-Jul-16 17-Aug-16 14-Sep-16 30-Oct-16 24-May-17

7.38 6.64 6.77 6.51 6.89 6.57 7.09 7.13 6.78 7.19

51 56 85 37 52 57 77 65 75 39

13 9 7 6 11 12 9 12 12 8

13 9 7 6 11 12 9 12 12 8

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

3.02 4.76 5.99 3.44 3.35 5.08 8.67 6.45 8 3.10

2.75 4.22 15.8 5.47 4.82 4.79 8.07 4.77 5.96 4.18

4.62 4.32 5.68 3.40

1.15 1.05 1.64 0.80

0.71 0.54

2.64 2.66 4.08 2.07

0.521 0.252 0.197 0.219 0.337 0.641 0.964 0.128 0.289 0.811

0.059

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 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

0.22 0.15 0.2 0.30 0.14 0.28 0.35 0.26 0.24 0.24

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

0.09 0.35 0.15 0.05 0.24 0.17 0.21 0.16 0.2 0.08

5.9 6.4

17 13 10 <5 9 7 12 <5 7 16

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.010 <0.010 <0.010 <0.010 <0.010 0.028 0.010 <0.010 <0.010 <0.010

0.014 0.016 0.025 0.019 0.022 0.023 0.032 0.022 0.024 0.027

<0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

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

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

<0.05 <0.02 <0.02 <0.02 0.03 0.02 0.02 0.03 <0.02 0.03

0.005 <0.005 <0.005 0.005 0.006 <0.005 0.007 <0.005 <0.005 0.009

42 48 66 32 24 50 78 50 60 32

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5 <5 <5 <5 <5 <5

<10 55 <10 15 <10 <10 <10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S7 S7 S7 S7 S7 S7 S7 S7 S7 S7

28-Aug-17 22-Nov-17 22-May-18 19-Sep-18 14-Nov-18 15-May-19 20-Nov-19 14-May-20 19-Aug-20 26-Nov-20

6.20 6.96 6.1 6.98 6.34 6.33 6.67 6.91 6.49 6.37

40 35 38 45 35 37 44 38 49 39

10 6 7 9 6 9 6 6 15 8

10 6 7 9 6 9 6 6 15 8

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

2.38 2.76 3.17 3.35 2.60 3.05 3.02 3.17 4.35 3.22

2.21 2.87 3.59 3.18 3.23 2.98 5.92 4.39 2.29 2.76

3.30 2.87 3.46 4.13 2.87 2.79 3.63 3.38 4.74 3.43

0.83 0.74 0.86 1.02 0.72 0.65 0.90 0.89 1.29 0.9

0.42 0.62 0.75 0.61 0.54 0.59 0.56 0.48 0.84 0.62

1.89 1.87 2.15 2.27 1.89 1.83 2.07 1.95 3.21 2.07

0.933 0.412 0.432 0.607 0.374 0.258 0.309 0.273 1.12 0.767

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.12 <0.02 0.02 0.04

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.41 0.31 0.19 0.31 <0.10 0.20 0.21 0.24 0.41 0.26

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

0.10 0.11 0.1 0.14 0.08 0.07 0.14 0.09 0.18 0.13

9.0 4.6 6.7 6.7 5.5 3.5 4.7 3.8 7.3 6.4

26 6 <5 <5 <5 11 <5 9 <5 6

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.02 <0.001 0.002 0.002

0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.029 <0.010

0.019 0.014 0.015 0.021 0.014 0.017 0.017 0.015 0.019 0.016

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.02 <0.02 <0.02 0.02 0.02 <0.02 <0.001 <0.02 <0.02 <0.02

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

56 42 34 42 70 <20 50 32 52 20

<0.0001 <0.0001 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5 <5 <5 <5 <5 <2 4

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

S7 S7 S7 S7 S7 S7 S7 S7 S7 S7

13-May-21 31-Aug-21 9-Nov-21 5-May-22 15-Sep-22 23-Nov-22 22-Aug-23 8-Nov-23 1-May-24 30-Sep-24

6.39 6.91 6.41 6.53 7.08 6.98 6.51 6.39 7.03 6.79

37 54 40 52 70 64 71 42 40 66

8 27 10 9 13 16 20 11 9 17

8 27 10 9 13 16 20 11 9 17

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

3.43 3.88 2.83 4.58 6.06 10 4.60 3.76 3.11 6.02

2.94 2.58 4.16 4.07 4.91 4.99 2.83 2.74 2.83 3.02

3.83 4.83 3.38 4.18 6.18 5.23 6.13 3.25 3.33 6.43

1.04 1.26 0.73 1.17 1.23 1.69 1.75 1.08 0.98 1.91

0.69 0.93 0.71 1.18 1.35 0.96 0.75 1.47 <0.50 1.35

2.48 2.69 2.24 3.21 4.2 3.48 3.81 2.07 3.28 3.53

0.469 1.03 0.723 0.36 0.166 0.342 0.969 0.703 0.491 0.688

0.04 <0.02 0.02 <0.02 <0.02 0.05 <0.02 0.02 <0.02 0.04

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.13 0.31 0.22 0.18 0.18 0.21 <0.10 0.19 <0.10 <0.10

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

0.1 0.14 0.09 0.14 0.14 0.24 0.27 0.08 0.07 0.19

5.4 7.2 5.6 4.9 4.4 3.7 6.5 6.0 5.7 5.9

<5 14 6 10 <5 13 27 39 19 21

<0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001

<0.010 0.014 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.013 <0.010

0.015 0.021 0.015 0.019 0.021 0.017 0.019 0.019 0.02 0.02

<0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005

<0.02 0.06 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02

<0.005 <0.005 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

26 64 84 34 30 40 46 38 30 38

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<2.00 4 <2.00 <2 NA 2 2 2 <2 <2

<10 <10 <10 <10 <10 <10 17 <10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO S8

 

SAMPLING DATE 17-Aug-16

pH pH units 6.5 - 8.5 8.18

Conductivity mS/cm 732

Alkalinity (as CaCO3) mg/L 143

Bicarbonate Alkalinity (as CaCO3) mg/L 143

Carbonate Alkalinity (as CaCO3) mg/L <5

Hardness mg/L

Chloride mg/L 60.6

Sulphate mg/L 106

Calcium mg/L 67.4

Magnesium mg/L 13.9

Potassium mg/L

Sodium mg/L 45.7

Iron mg/L 0.300 0.118

Manganese mg/L

Ammonia (total) mg/L <0.02

Ammonia (unionized) mg/L 0.02 <0.02

Total Kjeldahl Nitrogen mg/L 0.69

Nitrite mg/L <0.10

Nitrate mg/L 0.32

DOC mg/L

COD mg/L 35

Phenols mg/L 0.001 <0.001

Boron mg/L 0.200* 0.439

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L 0.066

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001* <0.0001

Chromium mg/L 0.01 <0.003

Cobalt mg/L 0.0009

Copper mg/L 0.005 0.007

Lead mg/L 0.003* <0.001

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030* 0.03

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020* 0.005

Total Dissolved Solids mg/L 448

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002 <0.0001

Arsenic mg/L 0.005* <0.003

BOD5 mg/L <5

Total Suspended Solids mg/L <10

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO S9 S9 S9 S9 S9 S9 S9 S9 S9

 

SAMPLING DATE 24-May-17 22-May-18 15-May-19 14-May-20 26-Nov-20 13-May-21 5-May-22 8-Nov-23 1-May-24

pH pH units 6.5 - 8.5 7.66 6.76 6.93 7.5 6.68 6.78 6.74 6.63 7.34

Conductivity mS/cm 221 211 257 346 146 250 209 229 202

Alkalinity (as CaCO3) mg/L 24 43 33 36 30 31 23 32 34

Bicarbonate Alkalinity (as CaCO3) mg/L 24 43 33 36 30 31 23 32 34

Carbonate Alkalinity (as CaCO3) mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5

Hardness mg/L

Chloride mg/L 44.5 37.6 44.9 60.7 17.6 43 27.1 26.9 25.5

Sulphate mg/L 14.0 9.89 13.6 35.8 15.2 25.4 28 35.8 26.4

Calcium mg/L 13.3 16.1 12.4 22.58 11.06 22.5 19 24.2 18.4

Magnesium mg/L 2.89 3.01 2.54 3.83 1.86 4.15 3.98 2.76 3.05

Potassium mg/L 1.86 2.71 2.88 3.26 2.01 3.79 4.63 3.37 3.79

Sodium mg/L 19.4 18.3 22.4 25.34 11.37 25.5 18.1 17.8 17.9

Iron mg/L 0.300 0.088 0.103 0.232 0.091 0.625 0.688 4.36 0.282 0.708

Manganese mg/L

Ammonia (total) mg/L <0.02 0.04 0.12 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Ammonia (unionized) mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen mg/L 0.13 0.23 0.18 0.23 0.26 0.34 0.3 0.16 <0.10

Nitrite mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Nitrate mg/L 0.10 0.23 0.20 <0.05 0.24 0.19 0.33 0.32 0.21

DOC mg/L 3.9 4.7 4.5 4.1 6.2 5.4 5.4 4.2 5.1

COD mg/L 15 <5 <5 13 <5 <5 10 33 26

Phenols mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001

Boron mg/L 0.200* 0.040 0.072 0.068 0.09 0.046 0.082 0.115 0.158 0.135

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L 0.062 0.035 0.053 0.05 0.028 0.05 0.097 0.047 0.044

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Chromium mg/L 0.01 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.005 <0.003 <0.003

Cobalt mg/L 0.0009

Copper mg/L 0.005 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 0.005 <0.002 <0.002

Lead mg/L 0.003* <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.0005

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030* 0.06 0.04 0.05 <0.02 <0.02 0.05 0.16 <0.02 0.02

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020* <0.005 0.006 0.005 <0.005 <0.005 0.005 0.025 <0.020 <0.020

Total Dissolved Solids mg/L 134 122 112 170 92 152 112 136 114

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002 <0.0001 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Arsenic mg/L 0.005* <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

BOD5 mg/L <5 <5 <5 <5 <2 <2.00 <2 <2 <2

Total Suspended Solids mg/L 201 27 44 <10 31 17 253 <10 26

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1

 

SAMPLING DATE 20-May-03 23-Nov-04 18-May-05 3-May-06 29-Oct-07 19-Jun-08 24-Sep-08 9-Jun-09 17-Sep-09 3-May-10

pH pH units 6.5 - 8.5 6.73 7.78 7.08 6.9 7 6.9 6.7 6.7 6.7 6.8

Conductivity mS/cm 62 67 46.9 60 58 39 47 47 67 54

Alkalinity (as CaCO3) mg/L 9 11 6 11 8 5 6 7 12 8

Bicarbonate Alkalinity (as CaCO3) mg/L 8

Carbonate Alkalinity (as CaCO3) mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Hardness mg/L 18.1 15.8 14 18 15 12 13 13 18 14

Chloride mg/L 4.9 5.1 3.1 4 6 3 4 4 7 5

Sulphate mg/L 8.4 7.2 6.5 8 8 7 8 7 7 8

Calcium mg/L 5.23 4.2 3.6 5.9 4.7 3.2 3.4 3.68 5.07 4.09

Magnesium mg/L 1.23 1.26 1.07 1.4 1.4 0.83 0.84 0.92 1.36 0.97

Potassium mg/L 1 0.8 0.6 1.2 0.84 0.47 0.49 <1 <1 <1

Sodium mg/L 2.7 3.4 2.9 3.4 3.8 1.9 2.4 3 4.7 3.3

Iron mg/L 0.300 0.15 0.38 0.12 0.35 0.44 0.39 0.28 0.69 0.41 0.21

Manganese mg/L 0.011 0.023 0.028 0.1 0.023 0.042 0.022 0.047 0.027 0.026

Ammonia (total) mg/L 0.27 0.23 <0.05 0.08 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ammonia (unionized) mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.03 <0.02 <0.02 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen mg/L 0.4

Nitrite mg/L <0.2 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Nitrate mg/L 0.4 <0.2 0.1 0.2 <0.1 <0.1 <0.1 0.1 <0.1 <0.1

DOC mg/L 4.6 4.1 4.1 3.9

COD mg/L

Phenols mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron mg/L 0.200* 0.014 <0.01 0.019 <0.01 <0.010 0.01 <0.01 0.024 <0.01

Phosphate mg/L <0.3 <0.3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Aluminum mg/L 0.075* 0.047 0.065 0.16 0.078 0.094 0.048 0.29 0.072

Barium mg/L 0.015 0.016 0.025 0.017 0.017 0.013 0.018 0.017 0.015

Beryllium mg/L 0.011* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Bismuth mg/L <0.001 <0.001

Cadmium mg/L 0.0001* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Chromium mg/L 0.01 <0.005 <0.005 <0.005 <0.005 <0.0005 <0.0005 <0.005 <0.005 <0.005

Cobalt mg/L 0.0009 <0.0001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper mg/L 0.005 <0.005 0.0007 0.007 0.003 0.001 <0.0001 <0.0001 0.002 <0.001 <0.001

Lead mg/L 0.003* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Molybdenum mg/L 0.040* <0.001 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.001 <0.001

Nickel mg/L 0.025 <0.001 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.001 <0.001

Phosphorus (total) mg/L 0.030* 0.06 <0.05 0.02 0.018 0.011 0.01 0.047 0.013 0.005

Silver mg/L 0.0001 <0.0001 <0.0005 0.0003 <0.0001 <0.0001 <0.0001 <0.001 <0.0001

Strontium mg/L 0.031 0.025 0.049 0.026 0.041

Vanadium mg/L 0.006* 0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001

Zinc mg/L 0.020* 0.018 <0.005 0.014 0.011 <0.005 <5 0.007 0.008 <0.005 <0.005

Total Dissolved Solids mg/L 37 48 22.3 32

Selenium mg/L 0.100 <0.002 <0.002 <0.002 <0.002 <0.0002 <0.0002 <0.002 <0.002

Antimony mg/L 0.020* <0.0005 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Mercury mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Arsenic mg/L 0.005* <0.002 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.001 <0.001 <0.001

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1  SW1 

14-Sep-10 30-May-11 21-Sep-11 16-May-12 12-Sep-12 13-May-13 9-Sep-13 21-May-14 10-Sep-14 06-May-15

6.9 6.23 7.18 6.54 7.04 6.13 6.15 6.62 6.81 6.79

58 39 64 49 124 44 68 40 50 40

10 5 11 7 16 5 10 <5 8 5

10 5 11 7 16 5 10 <5 8 5

<1 <5 <5 <5 <5 <5 <5 <5 <5 <5

15 88

6 2.81 7.48 3.86 21.30 4.02 7.97 3.22 3.89 3.73

6 8.11 6.89 5.74 10.90 6.39 6.33 5.49 6.23 4.36

4.6 3.46 5.22 3.83 7.91 3.72 5.13

1.4 0.85 1.48 0.99 2.26 0.89 1.39

0.77 0.55 0.94 0.68 1.45 0.65 0.89

4.1 2.18 4.69 2.95 11.10 2.89 4.93

0.27 0.19 0.216 0.122 0.352 0.173 0.465 0.208 0.565 0.396

0.024 0.03 0.029 0.025 0.041 0.03 0.046

<0.05 <0.02 0.05 0.07 0.06 <0.02 0.02 <0.02 0.05 <0.02

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.4 0.5 0.13 0.27 0.72 <0.10 <0.10 <0.10 0.27 0.26

<0.01 <0.05 <0.05 <0.05 0.09 <0.05 <0.05 <0.05 <0.05 <0.05

<0.1 0.08 <0.05 0.09 <0.05 0.08 <0.05 0.1 <0.05 0.14

4.9 5.9 4.7 4.4 4.5 4.9 5.8

14 <5 <5 26 14 8 20 10 15 11

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001

<0.01 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 <0.010 <0.010

0.014 0.015 0.015 0.013 0.021 0.013 0.019 0.013 0.019 0.016

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.005 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

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

<0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.004 <0.02 <0.02 <0.006 0.02 0.019 <0.02 0.02 <0.02 0.02

<0.005 0.016 <0.005 <0.005 <0.005 <0.005 0.123 <0.005 <0.005 <0.005

32 38 64 42 88 30 56 40 62 28

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.001 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5

13



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1

23-Sep-15 18-May-16 14-Sep-16 24-May-17 22-Nov-17 22-May-18 19-Sep-18 15-May-19 31-Aug-19 20-Nov-19

7.05 6.59 7.17 7.15 6.99 6.17 6.8 6.25 6.84 6.75

98 48 80 49 50 45 53 42 118 47

11 7 12 8 7 8 7 7 11 6

11 7 12 8 7 8 7 7 11 6

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

15.6 5.12 10.1 4.63 4.34 4.85 5.68 3.94 14.3 4.73

5.09 6.95 5.98 4.64 5.28 4.99 4.69 3.43 5.58 4.97

5.28 3.14 3.61 3.5 3.94 3.13 5.71 3.34

1.43 0.76 0.90 0.83 0.98 0.66 1.53 0.83

1 0.61 1.10 0.66 0.65 0.57 0.93 0.58

9.75 3.28 3.19 3.35 3.69 2.62 7.95 3.25

0.378 0.182 0.252 0.158 0.453 0.184 0.273 0.364 0.187 0.212

0.024

0.02 <0.02 0.05 <0.02 0.02 <0.02 <0.02 0.02 0.07 0.16

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.4 0.26 0.3 0.23 0.39 0.14 0.27 0.38 0.31 0.16

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

<0.05 0.09 <0.05 0.05 0.08 0.11 <0.05 0.08 <0.05 0.07

6.5 5.9 6.1 5.6 5.4 4.1 4.1 5.5

13 <5 8 14 9 <5 <5 12 <5 <5

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.02

<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

0.016 0.015 0.015 0.014 0.015 0.011 0.017 0.013 0.016 0.011

<0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

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

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

<0.05 <0.02 0.02 0.02 <0.02 0.02 <0.02 0.02 <0.02 <0.001

<0.005 0.006 <0.005 0.007 0.007 <0.005 <0.005 0.006 <0.005 <0.005

64 40 52 24 48 30 40 20 52 36

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5 <5 <5 <5 <5 <5

<10 <10 34 <10 <10 12 33 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1

14-May-20 19-Aug-20 26-Nov-20 13-May-21 31-Aug-21 9-Nov-21 5-May-22 15-Sep-22 23-May-23 22-Aug-23

6.64 6.36 6.34 6.29 6.56 6.41 6.37 6.09 6.99 6.25

44 58 51 47 64 49 44 106 74 63

6 12 8 5 11 10 6 9 17 10

6 12 8 5 11 10 6 9 17 10

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

4.66 7.21 5.34 4.94 6.51 4.44 4.09 17.1 4.97 6.2

4.8 4.85 5.1 7.68 4.74 4.03 4.09 5.21 6.14 4.49

3.53 4.32 3.76 4.27 5.01 3.71 3.47 5.85 7.41 4.29

0.93 1.16 0.87 1.15 1.22 0.85 0.82 1.55 1.56 1.13

0.62 0.75 0.58 0.75 0.59 0.79 <1.15 0.96 1.24 0.5

3.12 4.94 3.55 3.83 4.47 3.52 3.41 8.91 4.75 5.73

0.221 0.397 0.362 0.345 0.665 0.636 0.339 0.443 0.699 0.487

0.02 0.03 0.04 <0.02 <0.02 0.04 <0.02 <0.02 <0.02 <0.02

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.31 0.32 0.26 0.27 0.33 0.55 0.16 0.2 0.15 <0.10

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

0.07 <0.05 0.1 0.1 <0.05 0.06 0.14 <0.05 0.12 <0.05

4.7 5.8 9.6 4.9 6.2 6.5 5.7 6.4 6.6 6.7

18 <5 <5 <5 16 <5 14 13 13 27

0.001 0.003 0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001

<0.010 <0.010 <0.010 <0.010 0.010 <0.010 <0.010 <0.010 0.031 <0.010

0.012 0.013 0.012 0.012 0.019 0.013 0.013 0.018 0.022 0.015

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.02 <0.02 <0.02 <0.02 0.07 0.03 <0.02 <0.02 <0.02 <0.02

<0.005 <0.005 <0.005 <0.005 <0.005 <0.020 <0.020 <0.020 <0.020 <0.020

40 52 28 40 42 90 16 54 54 28

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <2 <2 <2.00 <2 <2.00 <2 NA <2 <2

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

SW1 SW1 SW1

8-Nov-23 1-May-24 30-Sep-24

6.31 6.79 6.44

47 44 77

9 8 10

9 8 10

<5 <5 <5

4.93 4.26 10.7

4.19 3.65 4.84

3.21 3.26 4.51

0.54 0.95 1.24

0.6 <0.50 0.93

3.17 4.88 6.35

0.432 0.211 0.472

0.04 <0.02 <0.02

<0.02 <0.02 <0.02

0.15 <0.10 <0.10

<0.05 <0.05 <0.05

0.06 0.06 <0.05

5.1 5.3 5.7

37 16 26

0.002 <0.001 <0.001

<0.010 0.013 <0.010

0.014 0.012 0.014

<0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003

<0.002 <0.002 <0.002

<0.001 <0.0005 <0.0005

<0.02 <0.02 <0.02

<0.020 <0.020 <0.020

26 42 34

<0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003

<2 <2 4

<10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2

 

SAMPLING DATE 20-May-03 23-Nov-04 18-May-05 3-May-06 29-Oct-07 19-Jun-08 24-Sep-08 9-Jun-09 17-Sep-09 3-May-10

pH pH units 6.5 - 8.5 6.8 7.46 6.57 6.7 7.4 7.6 6.7 6.8 6.5 6.8

Conductivity mS/cm 72 130 46.6 41 99 72 49 50 66 55

Alkalinity (as CaCO3) mg/L 11 28 5 6 18 16 8 7 11 7

Bicarbonate Alkalinity (as CaCO3) mg/L 7

Carbonate Alkalinity (as CaCO3) mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Hardness mg/L 22.2 40.8 13 12 30 23 13 13 18 14

Chloride mg/L 5.6 10.3 9.7 3 10 6 5 4 7 5

Sulphate mg/L 11.0 15.0 <0.5 7.0 11 6 6 8 8 8

Calcium mg/L 6.40 10.70 3.60 4.00 9 6.6 4.6 3.73 5.03 4.13

Magnesium mg/L 1.51 3.42 1.05 1.4 2.4 1.5 1.2 0.88 1.37 1.00

Potassium mg/L 1 2.1 0.6 0.79 2 1.1 0.73 <1 1 2

Sodium mg/L 3.2 6.2 3 2.5 7.8 3.4 3.2 3.3 5.2 3.3

Iron mg/L 0.300 0.15 0.43 0.24 0.4 0.39 1 0.43 0.26 0.48 0.26

Manganese mg/L 0.013 0.041 0.03 0.067 0.021 0.055 0.055 0.026 0.031 0.038

Ammonia (total) mg/L 0.03 0.1 0.07 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ammonia (unionized) mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen mg/L 0.4

Nitrite mg/L 0.3 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Nitrate mg/L 0.3 <0.2 <0.1 <0.1 0.1 0.3 <0.1 0.1 0.1 <0.1

DOC mg/L 5.0 5.0 4.8 4.1

COD mg/L

Phenols mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Boron mg/L 0.200* 0.036 <0.01 <0.01 0.021 0.021 <0.010 <0.01 0.021 <0.01

Phosphate mg/L <0.3 <0.3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Aluminum mg/L 0.075* 0.2 0.087 0.17 0.082 0.2 0.11 0.071 0.081

Barium mg/L 0.028 0.015 0.019 0.027 0.026 0.018 0.014 0.017 0.016

Beryllium mg/L 0.011* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Bismuth mg/L <0.001 <0.001

Cadmium mg/L 0.0001* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 <0.0001

Chromium mg/L 0.01 <0.005 <0.005 <0.005 <0.005 <0.0005 <0.0005 <0.005 <0.005 <0.005

Cobalt mg/L 0.0009 0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Copper mg/L 0.005 <0.005 0.0007 0.001 0.003 0.002 <0.0001 <0.0001 <0.001 <0.001 <0.001

Lead mg/L 0.003* <0.0005 0.001 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Molybdenum mg/L 0.040* <0.001 0.001 <0.001 <0.001 <0.0001 <0.0001 <0.001 <0.001

Nickel mg/L 0.025 <0.001 0.001 <0.001 <0.001 <0.0001 0.001 <0.001 <0.001

Phosphorus (total) mg/L 0.030* 0.06 <0.05 0.019 0.016 0.023 0.02 0.013 0.011 0.013

Silver mg/L 0.0001 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 <0.0001

Strontium mg/L 0.094 0.024 0.029 0.026 0.04

Vanadium mg/L 0.006* <0.0005 <0.001 0.001 <0.001 <0.001 0.001 <0.001 <0.001

Zinc mg/L 0.020* 0.019 <0.005 0.023 0.015 0.006 0.006 0.005 <0.005 <0.005 0.021

Total Dissolved Solids mg/L 43 83 21.7 34

Selenium mg/L 0.100 <0.002 <0.002 <0.002 <0.002 <0.0002 <0.0002 <0.002 <0.002

Antimony mg/L 0.020* <0.0005 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Mercury mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Arsenic mg/L 0.005* <0.002 <0.001 <0.001 <0.001 <0.0001 <0.0001 <0.001 <0.001 <0.001

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2  SW2 

14-Sep-10 30-May-11 21-Sep-11 16-May-12 12-Sep-12 13-May-13 9-Sep-13 21-May-14 10-Sep-14 06-May-15

6.8 6.54 7.09 6.49 7.01 6.14 6.12 6.65 6.88 6.8

57 40 65 50 124 45 67 40 50 41

9 5 10 7 16 6 10 5 7 5

9 5 10 7 16 6 10 5 7 5

<1 <5 <5 <5 <5 <5 <5 <5 <5 <5

15

6 3.02 7.53 3.91 21.40 4.33 8.1 3.28 3.83 3.69

6 7.3 7.6 5.86 11.00 6.37 6.24 5.44 6.23 4.4

4.7 3.6 5.26 3.79 8.07 3.81 4.99

1.5 0.87 1.48 0.97 2.27 0.88 1.36

0.85 0.61 0.97 0.71 1.44 0.67 0.88

4.6 2.24 4.76 2.91 11.20 2.84 4.97

0.3 0.234 0.194 0.128 0.378 0.191 0.395 0.232 0.451 0.227

0.032 0.037 0.027 0.026 0.042 0.031 0.018

<0.05 <0.02 0.02 0.06 <0.02 <0.02 <0.02 <0.02 0.05 <0.02

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.4 0.47 0.23 0.21 0.53 <0.10 0.15 0.15 0.22 0.26

0.01 <0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05 <0.05 <0.05

<0.1 0.08 0.1 0.08 <0.05 0.09 <0.05 0.09 <0.05 0.14

4.9 5.9 4.8 4.5 4.6 5.2 5.5

13 7 15 10 15 16 18 8 14 11

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001

<0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

0.014 0.015 0.015 0.013 0.021 0.015 0.018 0.015 0.016 0.012

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.005 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

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

<0.0005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.006 <0.02 <0.02 <0.006 0.03 0.009 0.02 0.03 <0.02 0.02

<0.005 0.012 0.122 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

32 36 56 38 82 20 56 38 48 26

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.001 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5

<10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2

23-Sep-15 18-May-16 14-Sep-16 24-May-17 22-Nov-17 22-May-18 19-Sep-18 31-Aug-19 20-Nov-19 14-May-20

7.07 6.51 7.14 7.45 7.36 6.08 6.89 6.99 6.94 6.88

98 46 80 64 62 46 54 94 62 54

11 6 12 15 13 7 7 12 10 9

11 6 12 15 13 7 7 12 10 9

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

15.9 5.12 10 4.65 4.33 4.67 5.71 14.3 4.96 4.68

4.86 6.87 6.01 4.58 6.28 4.93 4.8 5.50 7.85 6.12

5.26 3.41 4.97 3.6 3.98 5.56 4.73 4.39

1.43 0.82 1.27 0.84 0.98 1.49 1.20 1.06

1.04 0.65 0.95 0.64 0.67 0.91 0.81 0.80

9.84 3.24 3.70 3.3 3.7 7.88 3.59 3.10

0.437 0.196 0.243 0.247 0.414 0.25 0.243 0.211 0.232 0.234

0.025

<0.02 <0.02 0.04 <0.02 <0.02 <0.02 <0.02 0.04 0.05 <0.02

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.32 1.2 0.29 0.32 0.41 0.3 0.26 0.37 0.18 0.25

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

0.05 0.09 <0.05 0.07 0.12 0.11 <0.05 <0.05 0.13 0.10

6.5 5.9 5.1 6 5.4 3.9 5.0 4.4

16 6 8 12 7 <5 <5 <5 <5 20

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.02 <0.001

<0.010 <0.010 <0.010 <0.010 0.017 <0.010 <0.010 <0.010 0.015 0.010

0.016 0.016 0.015 0.015 0.015 0.011 0.017 0.016 0.014 0.014

<0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

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

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

<0.05 <0.02 <0.02 0.02 0.02 0.04 <0.02 <0.02 <0.001 <0.02

<0.005 0.006 <0.005 0.008 0.007 <0.005 0.005 <0.005 <0.005 <0.005

52 34 50 44 50 32 46 72 52 38

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<5 <5 <5 <5 <5 <5 <5 <5 <5

<10 <10 26 <10 <10 <10 <10 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2

19-Aug-20 26-Nov-20 13-May-21 31-Aug-21 9-Nov-21 5-May-22 15-Sep-22 23-May-23 22-Aug-23 8-Nov-23

6.57 6.53 6.33 6.56 6.60 6.19 6.5 6.82 6.29 6.2

86 62 50 64 58 43 107 62 64 46

26 15 9 12 35 <5 10 11 10 9

26 15 9 12 35 <5 10 11 10 9

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

7.16 5.04 4.96 6.65 4.49 4.08 17.5 6.29 6.82 4.84

5.48 5.24 4.72 4.75 4.30 4.06 5.17 5.07 4.51 4.13

9.19 5.48 5.29 4.92 5.12 3.35 7.08 4.81 4.3 3.66

2.38 1.3 1.36 1.25 1.24 0.75 1.65 1.18 1.17 1.06

1.47 1.02 0.93 0.91 0.96 <1.15 0.88 0.89 1 0.88

5.61 3.53 4.07 4.40 3.57 3.29 10.1 5 4.47 3.77

0.962 0.635 0.365 0.737 1.49 0.385 0.429 0.336 0.546 0.672

0.03 0.06 <0.02 0.02 0.03 <0.02 <0.02 <0.02 0.02 0.03

<0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

0.34 0.24 0.33 17.6 0.25 0.17 0.22 0.14 <0.10 0.31

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

0.21 0.15 0.12 <0.05 0.10 0.14 <0.05 0.08 <0.05 0.06

7.4 6.3 5 6.3 5.8 5.2 6.1 6.1 6.3 5.8

<5 5 <5 15 10 10 20 13 29 32

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

0.034 0.02 <0.010 0.011 0.020 <0.010 <0.010 0.014 <0.010 <0.010

0.024 0.015 0.014 0.018 0.020 0.014 0.018 0.015 0.016 0.017

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

0.03 0.03 <0.02 0.05 0.02 <0.02 <0.02 <0.02 <0.02 0.02

<0.005 <0.005 <0.005 <0.005 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

88 32 46 28 96 34 50 20 34 40

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<2 10 <2.00 10 <2.00 <2 NA <2 <2

13 <10 <10 20 <10 <10 <10 15 <10 <10



TABLE F-2

SURFACE WATER CHEMICAL RESULTS 

TRI-R COMMITTEE LANDFILL

  

PARAMETER UNITS PWQO

 

SAMPLING DATE

pH pH units 6.5 - 8.5

Conductivity mS/cm

Alkalinity (as CaCO3) mg/L

Bicarbonate Alkalinity (as CaCO3) mg/L

Carbonate Alkalinity (as CaCO3) mg/L

Hardness mg/L

Chloride mg/L

Sulphate mg/L

Calcium mg/L

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Iron mg/L 0.300

Manganese mg/L

Ammonia (total) mg/L

Ammonia (unionized) mg/L 0.02

Total Kjeldahl Nitrogen mg/L

Nitrite mg/L

Nitrate mg/L

DOC mg/L

COD mg/L

Phenols mg/L 0.001

Boron mg/L 0.200*

Phosphate mg/L

Aluminum mg/L 0.075*

Barium mg/L

Beryllium mg/L 0.011*

Bismuth mg/L

Cadmium mg/L 0.0001*

Chromium mg/L 0.01

Cobalt mg/L 0.0009

Copper mg/L 0.005

Lead mg/L 0.003*

Molybdenum mg/L 0.040*

Nickel mg/L 0.025

Phosphorus (total) mg/L 0.030*

Silver mg/L 0.0001

Strontium mg/L

Vanadium mg/L 0.006*

Zinc mg/L 0.020*

Total Dissolved Solids mg/L

Selenium mg/L 0.100

Antimony mg/L 0.020*

Mercury mg/L 0.0002

Arsenic mg/L 0.005*

BOD5 mg/L

Total Suspended Solids mg/L

NOTES:

1) Blank indicates data not available.

3) * indicates interim objective.

4) Shading indicates concentration exceeds PWQO.

2) PWQO indicates Provincial Water Quality Objectives (1994) 
and updates.

SW2 SW2

1-May-24 30-Sep-24

6.77 6.50

44 70

7 10

7 10

<5 <5

4.34 9.40

3.57 4.36

3.62 4.52

0.51 1.41

0.65 0.88

3.40 6.17

0.212 0.624

<0.02 <0.02

<0.02 <0.02

<0.10 <0.10

<0.05 <0.05

0.06 <0.05

5.5 6.1

17 27

0.001 <0.001

0.012 <0.010

0.011 0.015

<0.0001 <0.0001

<0.003 <0.003

<0.002 <0.002

<0.0005 <0.0005

<0.02 <0.02

<0.020 <0.020

26 26

<0.0001 <0.0001

<0.003 <0.003

<2 <2

<10 <10
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CLIENT NAME: RESENV CONSULTING LIMITED
BOX 490, 14336 COUNTY ROAD 21
COLBORNE, ON   K0K1S0
(905) 836-1119

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Yris Verastegui, Inorganic Team LeadWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 9

May 15, 2024

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 
incorporate modifications from the specified reference methods to improve performance.
All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 
be exempt, please contact your Client Project Manager for details.
AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 
third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
The test results reported herewith relate only to the samples as received by the laboratory.
Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.
All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.
For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.
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AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.
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(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)
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Tri-R Committee Landfill - Surface Water Comprehensive Parameters

BOD (5) 5836240 <2 <2 NA < 2 101% 75% 125%

Total Dissolved Solids 5840646 582 618 6.0% < 10 94% 80% 120%

Total Suspended Solids 5836132 <10 <10 NA < 10 100% 80% 120%

Electrical Conductivity 5837079 11700 11000 6.2% < 2 97% 80% 120%

pH 5837079 7.04 7.14 1.4% NA 100% 90% 110%

Alkalinity (as CaCO3) 5837079 409 411 0.5% < 5 106% 80% 120%

Bicarbonate (as CaCO3) 5837079 409 411 0.5% < 5 NA 80% 120%

Carbonate (as CaCO3) 5837079 <5 <5 NA < 5 NA 80% 120%

Chloride 5836899 45.6 45.3 0.7% < 0.10 94% 70% 130% 101% 80% 120% 107% 70% 130%

Nitrate as N 5836899 1.40 1.36 2.9% < 0.05 95% 70% 130% 95% 80% 120% 97% 70% 130%

Nitrite as N 5836899 <0.05 <0.05 NA < 0.05 95% 70% 130% 94% 80% 120% 97% 70% 130%

Sulphate 5836899 7.87 7.78 1.2% < 0.10 92% 70% 130% 96% 80% 120% 98% 70% 130%

Ammonia as N 5852783 0.04 0.06 NA < 0.02 104% 70% 130% 102% 80% 120% 91% 70% 130%

Chemical Oxygen Demand 5833601 <5 <5 NA < 5 99% 90% 110% 103% 90% 110% 113% 70% 130%

Total Kjeldahl Nitrogen 5822121 3.37 3.22 4.6% < 0.10 102% 70% 130% 100% 80% 120% 93% 70% 130%

Total Phosphorus 5846273 <0.02 <0.02 NA < 0.02 97% 70% 130% 105% 80% 120% 93% 70% 130%

Dissolved Organic Carbon 5833601 1.0 0.9 NA < 0.5 92% 90% 110% 102% 90% 110% 105% 80% 120%

Phenols 5836281 5836281 0.001 0.001 NA < 0.001 95% 90% 110% 92% 90% 110% 103% 80% 120%

Total Calcium 5836899 130 127 2.3% < 0.20 107% 70% 130% 101% 80% 120% 102% 70% 130%

Total Magnesium 5836899 15.6 15.9 1.9% < 0.10 116% 70% 130% 114% 80% 120% 101% 70% 130%

Total Potassium 5836899 1.13 1.20 NA < 0.50 123% 70% 130% 108% 80% 120% 103% 70% 130%

Total Sodium 5836899 42.5 36.7 14.6% < 0.10 119% 70% 130% 118% 80% 120% 121% 70% 130%

Total Arsenic 5836899 <0.003 <0.003 NA < 0.003 96% 70% 130% 86% 80% 120% 83% 70% 130%

Total Barium 5836899 0.075 0.075 0.0% < 0.002 101% 70% 130% 101% 80% 120% 87% 70% 130%

Total Boron 5836899 0.020 0.013 NA < 0.010 101% 70% 130% 99% 80% 120% 90% 70% 130%

Total Cadmium 5836899 <0.0001 <0.0001 NA < 0.0001 101% 70% 130% 99% 80% 120% 83% 70% 130%

Total Chromium 5836899 <0.003 <0.003 NA < 0.003 102% 70% 130% 98% 80% 120% 87% 70% 130%

Total Copper 5836899 <0.002 <0.002 NA < 0.002 101% 70% 130% 99% 80% 120% 85% 70% 130%

Total Iron 5836899 0.075 0.067 NA < 0.050 97% 70% 130% 95% 80% 120% 85% 70% 130%

Total Lead 5836899 <0.0005 <0.0005 NA < 0.0005 97% 70% 130% 92% 80% 120% 79% 70% 130%

Total Mercury 5836281 5836281 <0.0001 <0.0001 NA < 0.0001 104% 70% 130% 102% 80% 120% 96% 70% 130%

Total Zinc 5836899 <0.020 <0.020 NA < 0.020 100% 70% 130% 94% 80% 120% 84% 70% 130%

Comments: NA signifies Not Applicable.
Duplicate NA: results are under 5X the RDL and will not be calculated.

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:TRI-R Landfil SAMPLED BY:JB

AGAT WORK ORDER: 24T146773

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Jason Balsdon

CLIENT NAME: RESENV CONSULTING LIMITED

PROJECT: 13-004-00

Water Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: May 15, 2024 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 7 of 9

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Water Analysis
BOD (5) INOR-93-6006 Modified from SM 5210 B DO METER

Total Dissolved Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540C,D

BALANCE

Total Suspended Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540C,D

BALANCE

Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE

pH INOR-93-6000 modified from SM 4500-H+ B PC TITRATE

Alkalinity (as CaCO3) INOR-93-6000 Modified from SM 2320 B PC TITRATE

Bicarbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Carbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrate as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrite as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Ammonia as N INOR-93-6059 modified from SM 4500-NH3 H LACHAT FIA

Chemical Oxygen Demand INOR-93-6042
modified from SM 5220 A and SM 
5220 D

SPECTROPHOTOMETER

Total Kjeldahl Nitrogen INOR-93-6048
modified from EPA 351.2 and SM 
4500-NORG D

LACHAT FIA

Total Phosphorus INOR-93-6022
modified from SM 4500-P B and SM 
4500-P E

SPECTROPHOTOMETER

Dissolved Organic Carbon INOR-93-6049 modified from SM 5310 B SHIMADZU CARBON ANALYZER

Phenols INOR-93-6072 modified from SM 5530 D LACHAT FIA

Total Calcium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Magnesium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Potassium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Sodium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Arsenic MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Barium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Boron MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Cadmium MET -93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Chromium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Copper MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Iron MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Lead MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Mercury MET-93-6100
modified from EPA 245.2 and SM 3112 
B

CVAAS

Total Zinc MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Lab Filtration DOC SR-78-9001 FILTRATION

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:TRI-R Landfil SAMPLED BY:JB

AGAT WORK ORDER: 24T146773

Method Summary

ATTENTION TO: Jason Balsdon

CLIENT NAME: RESENV CONSULTING LIMITED

PROJECT: 13-004-00

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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CLIENT NAME: RESENV CONSULTING LIMITED
BOX 490, 14336 COUNTY ROAD 21
COLBORNE, ON   K0K1S0
(905) 836-1119

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Nivine Basily, Inorganic Team LeadWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 7

May 16, 2024

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 
incorporate modifications from the specified reference methods to improve performance.
All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 
be exempt, please contact your Client Project Manager for details.
AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 
third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
The test results reported herewith relate only to the samples as received by the laboratory.
Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.
All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.
For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

24T146775AGAT WORK ORDER:

ATTENTION TO: Jason Balsdon

PROJECT: 13-004-00

Laboratories (V1) Page 1 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:
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Tri-R Committee Landfill - Groundwater Indicator Parameters

Total Dissolved Solids 5836414 5836414 728 716 1.7% < 10 94% 80% 120%

Electrical Conductivity 5838267 1320 1320 0.0% < 2 99% 80% 120%

pH 5838267 7.96 8.05 1.1% NA 99% 90% 110%

Alkalinity (as CaCO3) 5838267 121 123 1.6% < 5 107% 80% 120%

Bicarbonate (as CaCO3) 5838267 121 123 1.6% < 5 NA 80% 120%

Carbonate (as CaCO3) 5838267 <5 <5 NA < 5 NA 80% 120%

Chloride 5836446 5836446 173 170 1.7% < 0.10 94% 70% 130% 101% 80% 120% 104% 70% 130%

Nitrate as N 5836446 5836446 <0.07 <0.07 NA < 0.05 93% 70% 130% 95% 80% 120% 98% 70% 130%

Sulphate 5836446 5836446 254 249 2.0% < 0.10 92% 70% 130% 96% 80% 120% NA 70% 130%

Ammonia as N 5836414 5836414 0.07 0.07 NA < 0.02 105% 70% 130% 102% 80% 120% 79% 70% 130%

Dissolved Calcium 5837079 745 710 4.8% < 0.05 85% 70% 130% 90% 80% 120% 80% 70% 130%

Dissolved Magnesium 5837079 85.4 79.7 6.9% < 0.05 101% 70% 130% 102% 80% 120% 73% 70% 130%

Dissolved Potassium 5837079 2.57 2.73 6.0% < 0.50 104% 70% 130% 108% 80% 120% NA 70% 130%

Dissolved Sodium 5837079 1380 1470 6.3% < 0.05 119% 70% 130% 118% 80% 120% NA 70% 130%

Dissolved Barium 5837079 0.179 0.179 0.0% < 0.002 107% 70% 130% 110% 80% 120% 119% 70% 130%

Dissolved Boron 5837079 0.034 0.029 NA < 0.010 99% 70% 130% 103% 80% 120% 101% 70% 130%

Dissolved Iron 5837079 0.042 0.047 NA < 0.010 103% 70% 130% 114% 80% 120% 123% 70% 130%

Dissolved Zinc 5837079 0.012 0.023 NA < 0.005 97% 70% 130% 111% 80% 120% 95% 70% 130%

Comments: NA signifies Not Applicable.
Duplicate NA: results are under 5X the RDL and will not be calculated.

Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:TRI-R Landfill SAMPLED BY:JB

AGAT WORK ORDER: 24T146775

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Jason Balsdon

CLIENT NAME: RESENV CONSULTING LIMITED

PROJECT: 13-004-00

Water Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: May 16, 2024 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 4 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Water Analysis

Total Dissolved Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540C,D

BALANCE

Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE

pH INOR-93-6000 modified from SM 4500-H+ B PC TITRATE

Alkalinity (as CaCO3) INOR-93-6000 Modified from SM 2320 B PC TITRATE

Bicarbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Carbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrate as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Ammonia as N INOR-93-6059 modified from SM 4500-NH3 H LACHAT FIA

Dissolved Calcium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP/MS

Dissolved Magnesium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Dissolved Potassium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP/MS

Dissolved Sodium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Barium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Boron MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Iron MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Zinc MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:TRI-R Landfill SAMPLED BY:JB

AGAT WORK ORDER: 24T146775

Method Summary

ATTENTION TO: Jason Balsdon

CLIENT NAME: RESENV CONSULTING LIMITED

PROJECT: 13-004-00

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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CLIENT NAME: RESENV CONSULTING LIMITED
BOX 490, 14336 COUNTY ROAD 21
COLBORNE, ON   K0K1S0
(905) 836-1119

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Yris Verastegui, Inorganic Team LeadWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 8

Oct 15, 2024

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 
incorporate modifications from the specified reference methods to improve performance.
All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 
be exempt, please contact your Client Project Manager for details.
AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 
third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
The test results reported herewith relate only to the samples as received by the laboratory.
Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.
All reportable information is available on request from AGAT Laboratories, in accordance with ISO/IEC 17025:2017, ISO/IEC 17025:2005 (Quebec), DR-
12-PALA and/or NELAP Standards.
This document is signed by an authorized signatory who meets the requirements of the MELCCFP, CALA, CCN and NELAP.
For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

24T203830AGAT WORK ORDER:

ATTENTION TO: JASON BALSDON

PROJECT: 13-004-00

Laboratories (V1) Page 1 of 8

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:
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Tri-R Committee Landfill - Groundwater Comprehensive Parameters

Total Dissolved Solids 6189116 350 358 2.3% < 10 100% 80% 120%

Electrical Conductivity 6190793 6190793 425 425 0.0% < 2 106% 80% 120%

pH 6190793 6190793 7.52 7.75 3.0% NA 100% 90% 110%

Alkalinity (as CaCO3) 6190793 6190793 170 174 2.3% < 5 100% 80% 120%

Bicarbonate (as CaCO3) 6190793 6190793 170 174 2.3% < 5 NA 80% 120%

Carbonate (as CaCO3) 6190793 6190793 <5 <5 NA < 5 NA 80% 120%

Chloride 6191195 131 133 1.5% < 0.10 94% 70% 130% 101% 80% 120% 104% 70% 130%

Nitrate as N 6191195 149 151 1.3% < 0.05 99% 70% 130% 101% 80% 120% NA 70% 130%

Nitrite as N 6191195 <0.05 <0.05 NA < 0.05 96% 70% 130% 95% 80% 120% 93% 70% 130%

Sulphate 6191195 253 254 0.4% < 0.10 98% 70% 130% 99% 80% 120% NA 70% 130%

Ammonia as N 6192280 <0.02 <0.02 NA < 0.02 108% 70% 130% 107% 80% 120% 115% 70% 130%

Chemical Oxygen Demand 6179532 16 14 NA < 5 94% 90% 110% 96% 90% 110% 99% 70% 130%

Total Kjeldahl Nitrogen 6181106 <0.10 <0.10 NA < 0.10 102% 70% 130% 102% 80% 120% 92% 70% 130%

Total Phosphorus 6198877 0.09 0.09 NA < 0.02 94% 70% 130% 95% 80% 120% 91% 70% 130%

Dissolved Organic Carbon 6190793 6190793 1.3 1.4 NA < 0.5 97% 90% 110% 93% 90% 110% 95% 80% 120%

Phenols 6189114 <0.001 <0.001 NA < 0.001 101% 90% 110% 102% 90% 110% 104% 80% 120%

Dissolved Calcium 6188265 150 146 2.7% < 0.05 101% 70% 130% 103% 80% 120% 102% 70% 130%

Dissolved Magnesium 6188265 27.5 25.7 6.8% < 0.05 104% 70% 130% 111% 80% 120% 104% 70% 130%

Dissolved Potassium 6188265 12.3 11.9 3.3% < 0.50 99% 70% 130% 103% 80% 120% 96% 70% 130%

Dissolved Sodium 6188265 242 238 1.7% < 0.05 98% 70% 130% 105% 80% 120% 112% 70% 130%

Dissolved Arsenic 6188265 <0.003 <0.003 NA < 0.003 101% 70% 130% 105% 80% 120% 109% 70% 130%

Dissolved Barium 6188265 0.508 0.516 1.6% < 0.002 100% 70% 130% 98% 80% 120% 97% 70% 130%

Dissolved Boron 6188265 0.113 0.111 1.8% < 0.010 97% 70% 130% 104% 80% 120% 96% 70% 130%

Dissolved Cadmium 6188265 <0.001 <0.001 NA < 0.001 98% 70% 130% 100% 80% 120% 98% 70% 130%

Dissolved Chromium 6188265 <0.003 <0.003 NA < 0.003 99% 70% 130% 105% 80% 120% 101% 70% 130%

Dissolved Copper 6188265 <0.003 <0.003 NA < 0.003 101% 70% 130% 102% 80% 120% 101% 70% 130%

Dissolved Iron 6188265 23.8 23.3 2.1% < 0.010 101% 70% 130% 100% 80% 120% NA 70% 130%

Dissolved Lead 6188265 <0.001 <0.001 NA < 0.001 95% 70% 130% 98% 80% 120% 94% 70% 130%

Dissolved Manganese 6188265 0.362 0.365 0.8% < 0.002 101% 70% 130% 104% 80% 120% 102% 70% 130%

Dissolved Mercury 6190793 6190793 <0.0001 <0.0001 NA < 0.0001 100% 70% 130% 100% 80% 120% 101% 70% 130%

Dissolved Zinc 6188265 <0.005 <0.005 NA < 0.005 99% 70% 130% 104% 80% 120% 108% 70% 130%

Comments: NA signifies Not Applicable.
Duplicate NA: results are under 5X the RDL and will not be calculated.
Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.

TSS (Water)

Total Suspended Solids 6192280 <10 <10 NA < 10 104% 80% 120%

Comments: NA signifies Not Applicable.
Duplicate NA: results are under 5X the RDL and will not be calculated.

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:Tri-R Landfill SAMPLED BY:JTB

AGAT WORK ORDER: 24T203830

Dup #1 RPD
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Quality Assurance
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Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:Tri-R Landfill SAMPLED BY:JTB

AGAT WORK ORDER: 24T203830

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: JASON BALSDON

CLIENT NAME: RESENV CONSULTING LIMITED

PROJECT: 13-004-00

Water Analysis (Continued)

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 15, 2024 REFERENCE MATERIAL

Method
Blank
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Water Analysis

Total Suspended Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540B,C,D

BALANCE

Total Dissolved Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540C,D

BALANCE

Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE

pH INOR-93-6000 modified from SM 4500-H+ B PC TITRATE

Alkalinity (as CaCO3) INOR-93-6000 Modified from SM 2320 B PC TITRATE

Bicarbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Carbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrate as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrite as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Ammonia as N INOR-93-6059 modified from SM 4500-NH3 H LACHAT FIA

Chemical Oxygen Demand INOR-93-6042
modified from SM 5220 A and SM 
5220 D

SPECTROPHOTOMETER

Total Kjeldahl Nitrogen INOR-93-6048
modified from EPA 351.2 and SM 
4500-NORG D

LACHAT FIA

Total Phosphorus INOR-93-6057 modified from LACHAT 10-115-01-3A LACHAT FIA

Dissolved Organic Carbon INOR-93-6049 modified from SM 5310 B SHIMADZU CARBON ANALYZER

Phenols INOR-93-6072 modified from SM 5530 D LACHAT FIA

Dissolved Calcium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP/MS

Dissolved Magnesium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Dissolved Potassium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP/MS

Dissolved Sodium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP/MS

Dissolved Arsenic MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Barium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Boron MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Cadmium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Chromium MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Copper MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Iron MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Lead MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Manganese MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Dissolved Mercury MET-93-6100
modified from EPA 245.2 and SM 3112 
B

CVAAS

Dissolved Zinc MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:Tri-R Landfill SAMPLED BY:JTB

AGAT WORK ORDER: 24T203830

Method Summary

ATTENTION TO: JASON BALSDON

CLIENT NAME: RESENV CONSULTING LIMITED

PROJECT: 13-004-00

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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CLIENT NAME: RESENV CONSULTING LIMITED
BOX 490, 14336 COUNTY ROAD 21
COLBORNE, ON   K0K1S0
(905) 836-1119

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Yris Verastegui, Inorganic Team LeadWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 8

Oct 13, 2024

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 
incorporate modifications from the specified reference methods to improve performance.
All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 
be exempt, please contact your Client Project Manager for details.
AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 
third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
The test results reported herewith relate only to the samples as received by the laboratory.
Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.
All reportable information is available on request from AGAT Laboratories, in accordance with ISO/IEC 17025:2017, ISO/IEC 17025:2005 (Quebec), DR-
12-PALA and/or NELAP Standards.
This document is signed by an authorized signatory who meets the requirements of the MELCCFP, CALA, CCN and NELAP.
For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 
upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

24T203831AGAT WORK ORDER:

ATTENTION TO: JASON BALSDON

PROJECT:

Laboratories (V1) Page 1 of 8

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:
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Surface Water Comprehensive Chemistry

Electrical Conductivity 6188265 2570 2530 1.6% < 2 104% 90% 110%

pH 6188265 6.99 7.00 0.1% NA 99% 90% 110%

Total Dissolved Solids 6189116 350 358 2.3% < 10 100% 80% 120%

Total Suspended Solids 6189174 <10 <10 NA < 10 100% 80% 120%

Alkalinity (as CaCO3) 6188265 581 587 1.0% < 5 98% 80% 120%

Bicarbonate (as CaCO3) 6188265 581 587 1.0% < 5 NA

Carbonate (as CaCO3) 6188265 <5 <5 NA < 5 NA

Chloride 6189176 95.8 95.7 0.1% < 0.10 94% 70% 130% 101% 80% 120% 102% 70% 130%

Nitrate as N 6189176 <0.05 <0.05 NA < 0.05 99% 70% 130% 99% 80% 120% 98% 70% 130%

Nitrite as N 6189176 <0.05 <0.05 NA < 0.05 97% 70% 130% 95% 80% 120% 92% 70% 130%

Sulphate 6189176 28.9 29.0 0.3% < 0.10 97% 70% 130% 99% 80% 120% 97% 70% 130%

Ammonia as N 6190810 109 116 6.2% < 0.02 108% 70% 130% 107% 80% 120% NA 70% 130%

Chemical Oxygen Demand 6179532 16 14 NA < 5 94% 80% 120% 96% 90% 110% 99% 70% 130%

Dissolved Organic Carbon 6192305 3.1 3.1 0.0% < 0.5 97% 90% 110% 93% 90% 110% 95% 80% 120%

Phenols 6189114 <0.001 <0.001 NA < 0.001 101% 90% 110% 102% 90% 110% 104% 80% 120%

Total Kjeldahl Nitrogen 6181106 <0.10 <0.10 NA < 0.10 102% 70% 130% 102% 80% 120% 92% 70% 130%

Total Phosphorus 6197777 0.46 0.46 0.0% < 0.02 100% 70% 130% 102% 80% 120% NA 70% 130%

Total Calcium 6182053 116 115 0.9% < 0.20 98% 70% 130% 97% 80% 120% 97% 70% 130%

Total Magnesium 6182053 13.1 13.0 0.8% < 0.10 104% 70% 130% 104% 80% 120% 105% 70% 130%

Total Potassium 6182053 1.07 1.06 NA < 0.50 101% 70% 130% 99% 80% 120% 101% 70% 130%

Total Sodium 6182053 20.6 20.7 0.5% < 0.10 96% 70% 130% 100% 80% 120% 97% 70% 130%

Total Arsenic 6182053 <0.003 <0.003 NA < 0.003 101% 70% 130% 103% 80% 120% 102% 70% 130%

Total Barium 6182053 0.040 0.040 0.0% < 0.002 97% 70% 130% 102% 80% 120% 99% 70% 130%

Total Boron 6182053 <0.010 <0.010 NA < 0.010 98% 70% 130% 101% 80% 120% 102% 70% 130%

Total Cadmium 6182053 <0.0001 <0.0001 NA < 0.0001 100% 70% 130% 102% 80% 120% 103% 70% 130%

Total Chromium 6182053 <0.003 <0.003 NA < 0.003 102% 70% 130% 104% 80% 120% 105% 70% 130%

Total Copper 6182053 <0.002 <0.002 NA < 0.002 101% 70% 130% 104% 80% 120% 103% 70% 130%

Total Iron 6182053 <0.050 <0.050 NA < 0.050 104% 70% 130% 104% 80% 120% 106% 70% 130%

Total Lead 6182053 <0.0005 <0.0005 NA < 0.0005 95% 70% 130% 96% 80% 120% 94% 70% 130%

Total Mercury 6189193 6189193 <0.0001 <0.0001 NA < 0.0001 100% 70% 130% 100% 80% 120% 93% 70% 130%

Total Zinc 6182053 0.031 0.028 NA < 0.020 98% 70% 130% 102% 80% 120% 103% 70% 130%

Comments: NA signifies Not Applicable.
Duplicate NA: results are under 5X the RDL and will not be calculated.
Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.

BOD5

Biochemical Oxygen Demand, Total 6190900 6190900 711 711 0.0% < 2 83% 70% 130%

Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:Codrington PIt SAMPLED BY:
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Results relate only to the items tested. Results apply to samples as received.
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Water Analysis
Biochemical Oxygen Demand, Total INOR-121-6023 SM 5210 B INCUBATOR

Electrical Conductivity INOR-93-6000 modified from SM 2510 B PC TITRATE

pH INOR-93-6000 modified from SM 4500-H+ B PC TITRATE

Total Dissolved Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540C,D

BALANCE

Total Suspended Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540B,C,D

BALANCE

Alkalinity (as CaCO3) INOR-93-6000 Modified from SM 2320 B PC TITRATE

Bicarbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Carbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrate as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrite as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Ammonia as N INOR-93-6059 modified from SM 4500-NH3 H LACHAT FIA

Chemical Oxygen Demand INOR-93-6042
modified from SM 5220 A and SM 
5220 D

SPECTROPHOTOMETER

Dissolved Organic Carbon INOR-93-6049 modified from SM 5310 B SHIMADZU CARBON ANALYZER

Phenols INOR-93-6072 modified from SM 5530 D LACHAT FIA

Total Kjeldahl Nitrogen INOR-93-6048
modified from EPA 351.2 and SM 
4500-NORG D

LACHAT FIA

Total Phosphorus INOR-93-6022
modified from SM 4500-P B and SM 
4500-P E

SPECTROPHOTOMETER

Total Calcium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Magnesium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Potassium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Sodium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Arsenic MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Barium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Boron MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Cadmium MET -93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Chromium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Copper MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Iron MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Lead MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Mercury MET-93-6100
modified from EPA 245.2 and SM 3112 
B

CVAAS

Total Zinc MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Lab Filtration DOC SR-78-9001 FILTRATION

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:Codrington PIt SAMPLED BY:

AGAT WORK ORDER: 24T203831

Method Summary

ATTENTION TO: JASON BALSDON

CLIENT NAME: RESENV CONSULTING LIMITED

PROJECT:

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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