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1. INTRODUCTION 

 

The Chesley Landfill Site is described as Part of Lot 5, Registered Plan 236, Part of Lot 28, Concession 2 Parts 
of King and Spring Streets and Part of Lot 28, Concession 1, Municipality of Arran-Elderslie (former Town of 
Chesley, as shown on Figure 1.  The site has the civic address of 230-4th Street Southwest, in the geographic 
village of Chesley, Ontario.  The closed Chesley Landfill Site comprises an area of 6.4 hectares (15.8 acres), of 
which 2.4 hectares (5.9 acres) was approved for landfilling.  The landfill site is currently maintained by the 
Corporation of the Municipality of Arran-Elderslie.  The Municipality owns additional land to the west and north 
of the approved landfill site, which is occupied by a waste water treatment plant (sewage lagoons and associated 
operations building). 

 

The Chesley Landfill site was in operation for approximately 40 years.  Reportedly, the Landfill began accepting 
waste at the Site in the early 1970’s and the landfill was closed to the public in 2013.    A Provisional Certificate 
of Approval (CofA) for the waste disposal facility (CofA No. A272402) was issued to the Town of Chesley by the 
Ministry of the Environment, Conservation and Parks (MECP) on March 7, 1985 and was revised on June 7, 
1991, January 30, 1998, May 21, 1998, April 11, 2000, March 15, 2005, and September 9, 2011.  This Report 
has been prepared to satisfy Condition 50 of the C of A.  A copy of the existing CofA and its amendment is 
provided in Appendix A.   

 

A Plan of Development and Operations (PDO) entitled “Operation and Management, Chesley Landfill Site” and 
a hydrogeologic study entitled “Hydrogeologic Investigation, Chesley Landfill Site” were prepared by Conestoga-
Rovers & Associates Limited (CRA) in 1984.  The PDO outlined the operations for the filling and closure of the 
Phase I which included the western portion of the approved landfill site. The PDO proposed Phase II, a 1.0 ha 
expansion to the east of Phase I and a hydrogeologic investigation was completed by CRA to support this.   The 
site closed in 2013 under the Closure Plan completed by Genivar on October 25th, 2010.  The site continues to 
be used as a waste transfer and waste diversion site.   The landfill site received final cover application and 
seeding in July of 2013 and a final contour survey was completed November 28, 2013 by WSP, as shown on 
Figure 2.  
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2. GENERAL SITE OPERATIONS 

 

As of 2013, the Chesley landfill site has been closed and has not received any additional waste.  Reportedly, the 
entire landfill area was capped in 2013 with final topsoil and seeding being completed in July 2013 in compliance 
with the Closure Plan (Genivar, 2010).  Capping the landfill ensures the waste is unexposed, thus reducing 
infiltration and the subsequent generation of leachate.  The site was approved to receive domestic, commercial 
and 5 percent other waste limited to scrap metal, brush, wood, construction debris and demolition debris.    The 
site is currently controlled by fencing and is used as a waste transfer and waste diversion depot. Site hours are 
every 2nd and 4th Saturday of each month from 8am to 12pm.  No residential waste is currently accepted by the 
public at the waste transfer station.   

 

It is noted that before the land use can be changed to something other than waste disposal, the Township will 
need to submit a land use proposal for approval by the MECP under Section 46 of the Environmental Protection 
Act. 

 

The site is inspected by the Municipality on a regular basis.  It is recommended that Site inspections be completed 
annually in conjunction with the required annual groundwater monitoring program.  The Site inspections are to 
include an inspection of the following: 

 

(i) potential settlement areas; 

(ii) the final cover and vegetation; 

(iii) site aesthetics; 

(iv) site security (i.e. fencing);  

(v) drainage; and  

(vi) rodent control.   

 

Settlement areas causing surface ponding should be filled and covered with topsoil and vegetation to promote 
drainage.  During the most recent annual monitoring event, no leachate seeps were observed and the ground 
cover system, site drainage and fencing continued to appear adequate.   

 

2.1 Leachate Management 

A leachate collection system intercepts potential leachate seepage along the landfill perimeter and discharges 
into the Municipal sewage lagoons located on the western adjacent property.  Two samples (MH-7 and MH-8) 
are collected as part of the monitoring program and the Municipality collects monthly samples prior to discharge 
to the sewage lagoons (refer to section 7 for further discussion).  

 

2.2 Surface Water Management 

Ditching along the approved fill area control surface water originating from the landfill site as shown on Figure 2.    
The ditching directs surface water northerly, discharging into the North Saugeen River.  Agricultural fields to the 
south (upgradient) of the approved fill area are drained via a 600 mm storm sewer that runs east-west discharging 
into the ditching in the vicinity of the sewage lagoons.  Surface water quality is monitored as part of the Monitoring 
Program and is discussed further in Section 6.  
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3. SUMMARY OF SITE SETTING 

3.1 Site Setting 

The Site is surrounded by mixed use properties, including residential, agricultural, and commercial. The topography 

near the site is undulating and generally slopes towards the west and northwest.   The Town of Chesley is supplied 
Municipal water from two bedrock groundwater wells.  The wells are located over a kilometer to the east of the landfill 
site and the capture zones for the wells extend in an easterly direction away from the landfill.  
 

3.2 Landfill Property  

In 2019, based on MECP comment, clarification was requested regarding 2005 Certificate of Prohibition for the 
Chesley Landfill Site. The limit of the official landfill property was confirmed through review of the Certificate of 
Prohibition, which described lands included in a 6.4 ha parcel as well as a larger 16.22 ha parcel. Based on a 
review of the associated reference plans, the lands as described in the Certificate of Prohibition, are consistent 
with the current ECA, which include an area of 6.4 ha (as shown on Figure 1). 

 

It is of note, that the inferred direction of groundwater flow within the confined overburden is to the west. At this 
time, the lands located directly to the west are occupied by the Chesley municipal lagoons (i.e., also owned by 
the Municipality). As such, it is inferred that potential impacts originating from landfill leachate, are considered to 
pose a low risk to the downgradient westerly and northerly property.     
 
 

3.3 Geologic Conditions 

The site is situated in the physiographic region known as the Saugeen Clay Plains (Chapman and Putnam, 
1984). This region is characterised by fine-textured glaciolacustrine deposits of silt and clay and till moraines 
with an area of more coarse-textured glaciolacustrine deposits of sand in the southern portion of the region. 
According to Map 2224 from Chapman & Putnam, the local native soils in the general location of the site consist 
of fine-textured glaciolacustrine deposits. This is consistent with Report No. 16 of the Bruce County Soil Survey, 
which defines the native soils on the site as clay loam of the Saugeen series, which is described as a lacustrine 
with good drainage. 

 

The overburden in the area is approximately 25 to 30 m thick and overlies interbedded grey-brown limestone of 
the Salina formation (Grey and Bruce Counties, Groundwater Study, 2003). The overburden is reported to be 
generally consistent as sandy silt and clay with a minor occurrence of coarse-grained sand and gravel unit 
overlying the bedrock surface.  

 

Review of the available well records, borehole logs and geological cross-sections previously prepared, indicate 
that the Site is generally underlain by silt and clay till with sand/gravel deposits.  Available borehole information 
and well construction details for the Site and copies of the cross-sections in conjunction with the Hydrogeologic 
Investigation are provided in Appendix B. 
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3.4 Hydrogeologic Conditions 

3.4.1 Surface Water 

The Chesley Landfill is situated in the North Saugeen River watershed.  The North Saugeen River is situated 
northwest of the landfill, adjacent to the Municipally owned westerly property. Surface water is directed to the 
northwest via drainage ditches that ultimately outlet to the North Saugeen River.   Surface water is monitored at 
seven locations as shown on Figure 2.  

3.4.2 Groundwater 

The groundwater monitoring program began in 1984 and includes wells installed in 1981, 1982 and 1983 under 
the direction of CRA.  Based on the available information provided, shallow wells TH1-82, TH6-81, TH7-81 and 
TH8-81 were installed in dug pits using PVC standpipes and native backfill.  The wells are reportedly installed to 
depths ranging from 2.3 meters below ground surface (mbgs) to 3.5 mbgs and were terminated in relatively low 
permeability clay silt till.  Monitoring wells TH2-81 and TH-4-81 were replaced in 2002 and were reportedly 
installed in the same proximal location but were advanced 1.5 m deeper than the original wells.  TH1-82 and 
TH2-02 were replaced prior to the fall sampling event in 2019 with wells OW5-18 and OW6-19. The wells were 
installed in the same proximal location but were advanced deeper to a depth of 6.09 mbgs and 4.57 mbgs, 
respectively.   All available Borehole logs are provided within Appendix B.  

 
Based on the information available, the majority of the wells are screened in the shallow overburden clay silt till 
soils with some sand lenses being present.  The screened intervals for the shallow overburden wells located in 
the vicinity of the licensed landfill area, including TH1-82/OW5-19, TH6-81, TH7-81, TH8-81, TH2-02/OW6-19 
and TH4-02.  The Hydrogeologic Investigation indicates that the clay till acts as a barrier and that a deeper 
confined overburden aquifer exists.  In previous reports this has been monitored by wells OW1-83, OW2-83, 
OW3-83 and OW4-83.   Based on the groundwater elevations and groundwater chemistry observed, it appears 
that the system has limited vertical flow and connection.   
 
An upward vertical gradient was observed by comparing groundwater elevations from the wells OW1-83, OW2-
83 and TH1-83/OW5-19 which are all situated in close proximity to each other along the northern property 
boundary of the approved landfill site.   Horizontal gradients are typically 0.001 to 0.008 m/m on the site.   
 
Water levels are measured in all available wells during each sampling event.  The measured water levels are 
then used to determine the direction of groundwater flow at the landfill site.  The historic water level elevations, 
including the most recent data, are provided in Appendix C and a groundwater contour plan is provided as 
Figures 3 and 4.   Based on historical results, groundwater flow within the shallow overburden is generally to the 
northwest toward the North Saugeen River.    
 
Based on the hydrogeologic conditions and site setting in close proximity to the North Saugeen River, the shallow 
overburden is the most likely receiver of leachate impacts with horizontal flow towards the River.  Downward 
migration of leachate influenced groundwater is not expected due to the local upward gradients, proximity to the 
River where groundwater is inferred to discharge, and the relatively low permeability soils. 
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4. RECYCLING/WASTE REDUCTION 

 

The Municipality of Arran-Elderslie conducts a recycling and waste diversion program at the Arran landfill site.  It is 
noted that the Municipality provides an additional drop-off location for tires and scrap metal at the closed Chesley 
Landfill Site. However, based on the Chesley Landfill being closed and capped to date, no additional recycling or 
waste diversion is currently completed at the landfill site.  

 
Continued attention should be given to the management of the tire piles located at the Arran and Chesley landfill 
facilities.  The size of the tire pile should be monitored on a regular basis to ensure that there are fewer than 5,000 
tire units onsite at any given time as per the requirements of the Environmental Protection Act (EPA).  Furthermore, 
it is important that the Municipality continue to remove stockpiles of used tires and accumulations of other 
salvageable materials on a regular basis to prevent clutter and to maintain an aesthetically acceptable site. 
 
Based on the existing CofA, burning of segregated, clean wood (i.e. untreated lumber) and brush is permitted 
and is to be conducted in accordance with “MECP Guideline C-7, Burning at Landfill Sites (April 1994)”.  A copy 
of this Guideline is provided in Appendix D.  Burning of waste is prohibited.  Any brush, trees and clean wood 
material should be stockpiled separately, in a pile generally no larger than 6 by 6 m in area and 3 m in height.  
Supervised burning of wood waste is to occur on clear, dry, windless days when the Site is closed to the public.  
The Site attendant and/or operator is responsible for removing any non-wood wastes from the pile prior to burning 
and should regularly remove cold ashes from the burn area for disposal in the active landfill area.   

 

5. WATER QUALITY MONITORING 

5.1 Groundwater Monitoring Program 

Groundwater monitoring at the Chesley landfill was implemented in 1984 to evaluate the impacts landfill leachate 
may have on the groundwater resources in the vicinity of the Site.  Although the sampling requirements, including 
the locations and parameters, have been revised several times, according to the CofA the monitoring program was 
to be conducted twice annually in the spring and fall.   
 
Groundwater at the Chesley Landfill Site is currently monitored by a system of 10 monitoring wells installed 
throughout the landfill site as shown on Figure 2.  The established monitoring program within the CofA is outlined as 
follows:  

 

Wells to be Sampled Twice Annually in the 
Spring and Fall 

Parameters 

 
OW1-83          OW3-83 
OW2-83          OW4-83 
TH7-81           OW5-18 
TH8-81           OW6-19 

TH4-04 

 
pH, conductivity, hardness, phenols, nitrate, 

nitrite, TKN, total phosphorous 
chloride, ammonia, and metals (i.e. Ca, As and 

Mg). 
 

 
TH6-81 

Chloride, sulphate, pH, phenols, nitrite, nitrate, 
TKN, total phosphorous, hardness, 

conductivity, ammonia, alkalinity and metals 
(Ca, Mg, Na, K, As, and Fe) 

 

The sampling events in 2022 were conducted on May 11th and September 15th.  Summaries of the historical 
groundwater analytical results and long-term trend analysis graphs are provided in Appendix E. 
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5.2 Surface Water Monitoring Program  

Ditching along the approved fill area control `non-contact surface water (i.e., stormwater) originating from the 
landfill site as shown on Figure 2.    The ditching directs surface water northerly, discharging into the North 
Saugeen River.  Agricultural fields to the south (upgradient) of the approved fill area are drained via a 600 mm 
storm sewer that runs east-west discharging into the ditching in the vicinity of the sewage lagoons.   

 

Surface water quality is monitored as part of the Monitoring Program at seven locations. Over 30 years of surface 
water monitoring results completed between 1981 to the present did not indicate any landfill related impacts to 
the North Saugeen River.  In order to satisfy the requirements of the CofA for the Site, surface water samples 
are collected from the following locations, where shown on Figure 2: 

 

Surface Water to be Sampled 
Twice Annually in the Spring 

and Fall 
Parameters 

 
SP2-85 

SP2A-85 
SP3-85 
SP4-85 
SP5-88 
SS1-99 

 

pH, conductivity, hardness, phenols, TKN, total phosphorous, dissolved 
organic carbon (DOC), 

chloride, sulphate, nitrite, nitrate, ammonia, and metals (i.e. Ca, Mg and 
As). 

 
 

SP1-83 
 

pH, conductivity, hardness, alkalinity, chloride, sulphate, phenols, nitrate, 
nitrite, ammonia, TKN, total phosphorous and metals (i.e. Ca, Mg, As, Na, 

K and Fe). 

5.3 Leachate Monitoring Program 

The Landfill is equipped with a leachate collection system established in 1986.  The system is equipped with a 
series of manholes that are located along the perimeter of the landfill footprint.  Samples are collected from two 
manholes (MH-7A and MH-8).  The sample locations are to the south of the landfill footprint, as historically no 
water has been observed within the manholes to the north.    In 2011, at the request of the MECP, a leachate 
characterization well (LW1-11) was installed to a depth in which it intercepts native soils and is within the landfill 
footprint.  The leachate monitoring program is as outlined:  

 

Leachate Collection to be Sampled Twice 
Annually in the Spring and Fall 

Parameters 

LW1-11 
MH-7A 
MH-8 

Alkalinity, pH, conductivity, hardness, chloride, phenols, 
ammonia, nitrite, nitrate, TKN, total phosphorous, BOD, DOC, 

COD and metals (i.e. Ca, K and Na). 
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5.4 Sampling Procedures 

For the groundwater and leachate manhole sampling, the static groundwater level and well depth are measured in 
each monitoring well prior to purging three casing volumes of stagnant water from each monitoring well.  GMBP 
personnel also check to ensure that all monitoring wells are properly secured and in compliance with O.Reg. 903.  
After purging, monitoring wells are allowed to recharge with fresh groundwater before sampling occurs.  Groundwater 
purging and sampling is conducted using dedicated Waterra™ tubing and inertial-type pumps.  Samples are 
collected in laboratory supplied containers and are kept chilled following completion of the sampling program and 
sent within 24 hours of the sampling event to Caduceon Environmental Laboratories in Barrie, Ontario for analysis.  
Samples collected for metals are placed in laboratory supplied containers without preservative and are filtered and 
preserved by Caduceon prior to analysis.  The laboratory analytical report for the current monitoring year is included 
in Appendix E.   

 
Surface water samples are collected by submerging the appropriate sample container into the water body and 
removing the container when a sufficient volume of sample has been collected.  During collection, contact with 
the bottom sediment is avoided to prevent stirring-up sediment.  When collecting surface water samples, direct 
dipping of the sample bottle is acceptable unless the bottle contains preservative.   
For those samples requiring preservative, a clean unpreserved bottle is used to obtain the sample, which is then 
transferred into the appropriate preserved bottle.  Surface water samples collected for total metals are placed in 
laboratory supplied containers with preservative and are not filtered prior to analysis.  The surface water 
temperature is measured and recorded at the time of sampling.   

 

6. DETERMINATION OF REASONABLE USE CRITERIA FOR THE SITE 

6.1 Determination of Action Levels 

MOE Guideline B-7 establishes the basis for determining what constitutes the reasonable use of groundwater on 
properties adjacent to landfill sites.  By applying the Reasonable Use Concept, the potential use of groundwater for 
domestic consumption will almost always provide the lowest allowable concentration limits.  MOE Procedure B-7-1 
provides technical details for the application of the reasonable use approach.  A change in the quality of groundwater 
on an adjacent property, where the reasonable use is determined to be for drinking water, will be acceptable only 
where: 
 
i) Quality is not degraded by more than 50% of the difference between background concentrations and the Ontario 

Drinking Water Standards (ODWS) for non-health related parameters, and 
 

ii) Quality is not degraded by more than 25% of the difference between background concentrations and the ODWS 
for health related parameters.  

 
Background concentrations are considered to be the quality of the groundwater prior to any contamination from 
landfill activities. 
 

6.2 Background Groundwater Quality 

Background concentrations are considered to be the quality of the groundwater prior to any impact from landfill 
activities.  Historically, monitoring well TH1-81 was used as the background monitoring well location to represent 
the shallow groundwater conditions and OW4-83 was used to represent the deeper groundwater system.  Both 
wells were located northeast of the landfill footprint.  TH1-81 was only sampled for two sampling events before 
it was damaged and decommissioned in 1982.  Based on the review completed for this report, we are no longer 
using TH1-81 to represent background conditions based on the limited data points and since there is evidence 
of temporal changes to shallow groundwater due to anthropogenic sources (i.e., the background shallow water 
quality appears to have been influenced by road salting over the last 40 years).    
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Based on the temporal changes in groundwater quality, the background water quality has been updated in this 
report.   OW4-83 has been selected to be the background monitoring location based on the direction of shallow 
groundwater flow at the Site and its location relative to the fill area, which results in the least potential for impacts 
from the landfill.  It is located to the northeast of the approved fill area.  In particular, shallow groundwater is 
starting to exhibit influence from road salting and agricultural activities upgradient of the landfill. 

 
Historical and current quality results support the use of OW4-83 as a background well as the results indicate that 
this monitoring location typically has the lowest concentrations of indicator parameters.  Historical results from 
OW4-83 from 1983 to present, provided in Appendix D, were used to calculate average values of indicator 
parameters for the subsequent calculation of the RUC values.  The background concentration ranges, averages, 
and resulting RUC values for several indicator parameters are summarized on Table 1.   

 
The background water quality is typical of a carbonate system and is generally highly mineralized with an average 
background hardness of 305 mg/L.  In general, the background chloride concentrations are typically less than 
20 mg/L, and the background specific conductance (i.e., conductivity at 25 Celsius) is, on average, 
approximately 602 uS/cm.   
 
It is noted that the hardness typically exceeds the RUC at all monitored locations.  Therefore, the elevated 
hardness concentrations alone do not appear to be related to impacts from landfill leachate and can be attributed 
to the natural background conditions. 
 

6.3 Calculation of Objective Levels 

The objective levels for several groundwater quality indicator parameters were calculated to evaluate the acceptable 
level of contaminant concentrations at the Site boundary.  Background concentrations (Cb) are the site-specific 
values (discussed in the previous section).  The Provincial maximum concentrations (Cr) are identified in the Ontario 
Drinking Water Standards. Acceptable concentrations at the site boundary (Cm) are calculated from MOECC 
Procedure B-7-1 using the following formula: 
 

Cm = Cb + x(Cr – Cb) 
Where: 
Cm = Maximum concentration acceptable in groundwater beneath an adjacent property. 
Cb = Background concentration.  
Cr = Maximum concentration that should be present in groundwater for domestic consumption 

according to the ODWS. 
x = 0.5 for non-health related parameters (AO and OG) and 0.25 for health related parameters (MAC 

and IMAC). 
AO   = Aesthetic Objective 

      OG   = Operational Guideline 
      MAC  = Maximum Acceptable Concentration, Parameters Related to Health 
 IMAC = Interim Maximum Acceptable Concentration, Parameters Related to Health 

 
It should be noted that if background concentrations exceed the ODWS, the objective level is set at the background 
concentration.  A summary of the average background concentrations and resulting RUC values are provided in 
Table 1 and a summary of the current monitoring period analytical results compared to the RUC and ODWS is 
provided in Table 2. 
 
To determine if leachate is impacting groundwater, individual indicator parameters were evaluated in conjunction 
with other indicator parameters and concentration trends.  Monitoring wells with elevated and stable concentrations 
of the identified naturally elevated constituents, that show no increases in other leachate indicator parameters, are 
deemed un-impacted by landfill leachate.  Additionally, comparison of known leachate impacted groundwater is 
compared to the groundwater chemistry at locations with naturally elevated concentrations to determine if leachate 
contributes to the elevated concentrations measured.  
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6.4 Provincial Water Quality Objectives (Surface Water)  

The purpose of surface water quality management at the Site is to achieve the requirements established in the 
Provincial Water Quality Objectives (PWQO) set out by the MECP.  The PWQO for the required list of analytical 
parameters is provided in Table 6.  The PWQO were established to ensure that surface waters are of a quality, 
which is satisfactory for aquatic life and recreation.  Areas that have water quality surpassing the PWQO 
requirements are to be maintained at or above the applicable objectives.  Areas that have water quality that does 
not presently meet the PWQO are not to be degraded any further and are to be upgraded if practical. 

 
 

7. MONITORING RESULTS AND DISCUSSION 

 

Leachate is produced when surface water percolates down through refuse resulting in impacted water that has the 
potential to migrate along the surface or in the ground.  Landfill derived leachate that enters into the surface water 
and/or groundwater is often attenuated by natural mechanisms along the water migration pathway.  The attenuation 
of leachate can occur by dilution, biologic activity, and geochemical mechanisms.  To determine the presence of (or 
potential impacts from) leachate, several indicator parameters are monitored and a trend analysis is conducted to 
determine changes in water quality over time.  
  
At the Chesley Waste Disposal Site, it is anticipated that leachate production will be reduced in comparison to the 
leachate produced prior to site closure in 2013.  The cover material acts to limit the volume of surface water 
percolating down through the refuse, thereby limiting leachate production through surface water percolation. 
 
Additionally, review of the available cross-sections and borehole logs suggests that the waste was likely placed 
above the water table.  Therefore, the production of leachate by the migration of groundwater through the bottom of 
the refuse pile is unlikely.   A leachate characterization well LW1/11 was installed by Genivar (now WSP).  Based on 
the borehole log provided with Appendix B, the leachate well was screened across the waste and native soil.  The 
historical groundwater elevations indicate that the groundwater is typically below the waste, indicating a limited 
interaction between waste and groundwater.   
 

The following sections discuss the potential impacts to groundwater and surface water on-site and leaving the 
property boundaries in reference to compliance with the RUC.  The groundwater quality results for the current 
monitoring year are summarized in Tables 2 and 3.  Historical groundwater sampling results and graphical trends 
of indicator parameters are included in Appendices E and F.   

 

It should be noted that consistent with groundwater flowing through carbonate-rich soils, hardness 
concentrations consistently exceed the ODWS operational guidelines.  Therefore, references to hardness 
exceedences are only made where the concentrations are significantly higher than those measured in the 
background well.   

 

7.1 Leachate Monitoring  

The Landfill is equipped with a leachate collection system established in 1986.  The system is equipped with a 
series of manholes that are located along the perimeter of the landfill footprint.  Samples are collected from two 
manholes (MH-7A and MH-8).  The sample locations are to the south of the landfill footprint, as historically no 
water has been observed within the manholes to the north.    The Municipality also collects monthly samples 
from the outlet of the leachate collection system prior to it discharging into the sewage lagoon (refer to Appendix 
G).   
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During the spring and fall monitoring events, samples were collected from the leachate collection system at 
manhole MH-8 and the analytical results are summarized on Table 4.  Samples were not collected from MH-7A 
due to the limited flow of water within the manhole. The analytical results report minor elevation in concentrations 
of nitrate, conductivity and hardness when compared to background concentrations.   It should be noted that 
samples collected from the manholes are unlikely to represent the actual leachate strength within the closed 
landfill as the system is subject to dilution through an upgradient spring.  Historically (prior to 2001), elevated 
concentrations of leachate indicator parameters including chloride, conductivity, BOD, COD, and phenols were 
reported.  

 

In 2011, at the request of the MECP, a leachate characterization well (LW1-11) was installed to a depth in which 
it intercepts native soils and is within the landfill footprint.   The water level is typically less than 0.5 m above the 
waste, indicating a limited interaction between the waste and groundwater.  This is also observed in the lack of 
groundwater present within the leachate collection system.  During the 2022 monitoring period LW1/11 was 
sampled during the spring and fall.  The leachate impacts below the landfill footprint appear to be limited, and 
most leachate indicator parameters are reported to be within background concentrations. The analytical results 
indicate elevated concentrations of conductivity, DOC and hardness, but are within historical concentrations and 
only exceed the ODWS and the RUC for hardness.   

 

7.2 Groundwater Quality  

7.2.1 Shallow Overburden 

Groundwater quality in the vicinity of the approved fill area is measured in the shallow overburden aquifer at wells 
TH1-82/OW5-19, TH2-02/OW6-19, TH4-02, TH6-81, TH7-81, and TH8-81 where shown on Figure 2.  These wells 
are screened within the silt and clay till unit approximately three to six meters below ground surface (mbgs).   The 
current monitoring period groundwater quality is summarized on Table 2 and the historical data including trends are 
presented within Appendix E. 
 
Upgradient/Crossgradient of Landfill Footprint 
 
Test well TH2-02 was decommissioned and replaced on July 23rd, 2019 with OW6-19 as per previous consultation 
with the MECP.  TH2-02 and OW6-19 are located to the southeast of the landfill footprint and monitor the 
groundwater quality upgradient of the fill area.  Similar to historical groundwater quality, the reported concentrations 
for hardness and alkalinity exceeded the ODWS and the RUC but were within the range of background 
concentrations.  The chloride concentrations (41 mg/L and 24 mg/L in the spring and fall, respectively), while below 
the ODWS and the RUC, was elevated when compared to background concentrations, but is consistent with 
historical chloride concentrations at this location.  TH2-02/OW6-19 is in close proximity of an access road for the on-
site waste diversion area.  The chloride concentration may be elevated due to road salting activities.  Concentrations 
of other indicator parameters not typically influenced by road salting activities have consistently been similar to 
background conditions.  OW6-19 was installed to a depth of 6.09 m bgs, approximately two and a half meters deeper 
than TH2-02.   
 
TH4-02 is located to the southwest of the landfill footprint and monitors the crossgradient groundwater quality.  TH4-
02 was reported to have elevated hardness concentrations in both the spring and fall sampling periods, but are within 
the historical concentration range at this location.   Concentrations of indicator parameters generally show a stable 
trend.  Thus, the elevated hardness is not thought to be reflective of leachate impacts.  It should be noted that 
elevated nutrient concentrations (nitrogen, ammonia, and TKN) have been noted at this location and are inferred to 
be associated with the agricultural land use directly south (upgradient) of TH4-02.    
 
Chloride concentrations, while below the ODWS and the RUC for the site, were elevated when compared to the 
background concentrations.  As with OW6-19, TH4-02 is also adjacent to the access road for the on-site diversion 
area and may be influenced by road salting activities.  Chloride concentrations at this location are generally stable, 
and other indicator parameters are within background concentrations.   
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A review of chloride versus sodium concentrations indicates a difference in nature between the water quality from 
wells influenced by salting activities and that of the wells inferred to be impacted by landfill leachate.  Typical with 
influence from road salt application, the ratio of chloride to sodium is typically in the range of 2:1 or greater, such as 
at TH4-02.  In contrast, wells showing influence from leachate typically have a ratio of chloride to sodium in the range 
of closer to 1:1.  The chloride concentrations combined with elevated sodium levels indicate influence is most likely 
from road salt rather than leachate influence.  
  
Downgradient of Landfill Footprint   
 
Monitoring well TH1-82 was decommissioned and replaced by OW5-19 on July 23rd, 2019.  TH1-82/OW5-19 is in 
proximity to the north property boundary of the licenced landfill property and north of the landfill footprint.  It should 
be noted that the Municipality owns additional lands to the north and west of the landfill property (as shown on Figure 
2).  The additional lands are used as a water treatment plant and consist of sewage lagoons and the associated 
building and have similar stringent land use restrictions as the landfill site.   

 
OW5-19 was installed to an approximate depth of 4.57 m, approximately 1 m lower than TH1-82.  The spring and 
fall monitoring program reported elevated concentrations of hardness, however the elevated concentrations were 
within background concentrations and are not inferred to be indicative of leachate impacts. Based on the current and 
historic reported concentrations of indicator parameters, there is no evidence of leachate impacted groundwater at 
this location.   
 
TH6-81 is located to the northwest, approximately 10 m of the landfill footprint and approximately 35 m south of the 
north property boundary of the approved landfill site.     During the spring monitoring event, elevated concentrations 
of alkalinity, conductivity, and hardness were reported at TH6-81.  The reported elevated concentrations are within 
the historical ranges observed at this location and indicator parameters have generally been stable at TH6-81 for 
the past ten years.   Chloride concentrations were reported to be similar to background conditions (1.5 mg/L in the 
spring).    Based on the analytical results and the historical indicator parameter concentrations, shallow groundwater 
at TH6-81 may indicate minor leachate impacts due to the close proximity to the landfill footprint.  It should be noted 
that the Municipality owns additional lands to the north and west which are used as a water treatment plant with 
sewage lagoons. The shallow groundwater is tested further north (downgradient) at TH8-81.     

 
TH7-81 is located to the northeast, approximately 10 m of the landfill footprint and approximately 35 m south of the 
north property boundary of the approved landfill site.   During both the spring and fall monitoring events, elevated 
concentrations of hardness were reported but noted to be within the background concentrations.  Historically, 
chloride concentrations have varied significantly and in 2022, chloride concentrations were reported to be 32 mg/L 
and 18 mg/L in the spring and fall, respectively.  TH7-81 was installed within an excavation at an approximate depth 
of 3.5 m bgs.  Thus, highly variable groundwater concentrations can be expected as the shallow groundwater is 
likely to be influenced by surface water events such as freshets (snowmelts) and heavy rainfalls.   The indicator 
parameter concentrations at TH7-81 have historically shown minor impact from landfill leachate, especially in the 
spring, due to the close proximity to the landfill footprint.  It should be noted that the Municipality owns additional 
lands to the north and west which are used as a water treatment plant with sewage lagoons.  The shallow 
groundwater is tested further north (downgradient) at TH8-81.   
   
TH8-81 is located north of the landfill property approximately 20 m south of the northern boundary of the municipally 
owned property.  The groundwater at TH8-81 is inferred to be representative of the groundwater leaving the site 
downgradient of the landfill footprint.  Elevated concentrations of hardness were reported during the monitoring year.  
The elevated concentrations were within observed background concentrations, and other indicator parameters such 
as chloride concentrations remain similar to background conditions.  The historical concentrations at TH8-81 show 
a stable trend.   Based on the current and historic reported concentrations of indicator parameters, there is no 
evidence of leachate impacted groundwater at this location.  It is noted that elevated nutrient concentrations (nitrite 
and ammonia) have been noted at this location and are inferred to be associated with the agricultural land use 
directly north of TH8-81. Additional monitoring is recommended to discern if an elevated trend becomes apparent.     
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7.2.2 Deep Overburden 

Groundwater quality in the deeper overburden aquifer is monitored at wells OW1-83, OW2-83, OW3-83 and OW4-
83.  Well OW1-83 and OW2-83 are located directly downgradient of the fill area in the vicinity of the shallow 
monitoring well OW5-19.  Well OW3-83 is located to the south, upgradient of the landfill footprint and OW4-83 is 
located to the northeast of the landfill site.  OW4-83 was installed to replace TH1-81 which was used as the 
background well.  OW4-83 is in close proximity to the access road.  Groundwater elevations reported for these 
deeper overburden monitoring locations compared to nearby shallow overburden wells indicate that an upward 
gradient exists in the vicinity of the landfill.   
 
Upgradient/Crossgradient of Landfill Footprint 
 
OW4-83 is located to the northeast of the landfill footprint and is inferred to be crossgradient of the landfill footprint.  
Elevated concentrations of chloride, conductivity, and hardness were reported for both the spring and fall sampling 
events.  Hardness concentrations are within measured historical and background concentrations.    

 
Chloride and conductivity concentrations have generally been showing an increasing trend over the past five years, 
however have begun to decrease in the most recent sampling events.   OW4-83 is in close proximity of an access 
road for the on-site waste diversion area.  The chloride and conductivity concentrations may be elevated due to road 
salting activities.  Concentrations of other indicator parameters that are not typically influenced by road salting 
activities have consistently been similar to background conditions.  It is recommended that OW4-83 continue to be 
analysed for sodium to further assess the road salting activities. 
 
OW3-83 is located to the south of the landfill footprint and is inferred to be hydraulically crossgradient.  Elevated 
concentrations of hardness and alkalinity were reported during the spring and fall monitoring event.  The elevated 
concentrations were all within measured historical and background concentrations.   A “spike” of calcium and chloride 
were noted in the spring sampling range, returning to historic levels in the fall.  This spike occurred in the absence 
of other leachate parameters (excluding associated parameters of hardness, conductivity, and alkalinity).  
Consequently, it appears that the “spike” is consistent with the application of dust suppressant (i.e., calcium chloride) 
along the gravel access areas.   

 
Downgradient of the Landfill Footprint 
 
OW1-83 and OW2-83 are located north of the landfill, in proximity to OW5-19.    Based on the borehole information 
provided (Appendix B), both wells are screened within silty sand.   OW2-83 is reported to be terminated at a depth 
of 6.25 m bgs and OW1-83 is reported to be terminated at a of 12.34 m bgs.   It should be noted that the Municipality 
owns additional lands to the north and west of the landfill property (as shown on Figure 1).  The additional lands are 
used as a water treatment plant and consist of sewage lagoons and the associated building.   
 
During the current spring and fall monitoring events, the reported leachate indicator parameters at monitoring well 
OW2-83 were reported to be within the measured historical and background concentrations.    The historical 
concentrations at OW2-83 show a stable trend.   Based on the current and historic reported concentrations of 
indicator parameters, there is no evidence of leachate impacted groundwater at this location.   
 
OW1-83 has historically shown minor leachate influence.  During the current spring monitoring period the 
concentrations of indicator parameters were reported to be within the measured historical and background 
concentrations.    In the spring and fall, elevated chloride concentrations were noted when compared to background 
concentrations. However, it should be noted that the chloride concentrations are lower than both the ODWS and the 
RUC at this location.  Other indicator parameters such as alkalinity, conductivity, hardness, and sulphate were 
reported to be similar to background concentrations and generally show a stable to decreasing trend over time.   
 
The indicator parameter concentrations at OW1-83 have historically shown minor impact from landfill leachate, 
especially in the fall, due to the close proximity to the landfill footprint.  It should be noted that the Municipality owns 
additional lands to the north and west which are used as a water treatment plant with sewage lagoons.  The shallow 
groundwater is tested further north (downgradient) at TH8-81.   
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7.3 Surface Water 

Ditching along the approved fill area control surface water originating from the landfill site as shown on Figure 2.    
The ditching directs surface water northerly, discharging into the North Saugeen River.  Agricultural fields to the 
south (upgradient) of the approved fill area are drained via a 600 mm storm sewer that runs east-west discharging 
into the ditching in the vicinity of the sewage lagoons.    

 

Surface water quality is monitored as part of the Monitoring Program at seven locations and is summarized within 
Table 3.  SP1-83, SP2-85, SP2A-85, SP5-88 and SS1-99 are collected from various locations within the north 
drainage channel.  SP3-85 is collected from upstream of the North Saugeen River and SP4-85 is collected from 
downstream of the North Saugeen River.   A summary of the surface water quality reported during the current 
monitoring year is presented in Table 3.  Historical water quality including indicator parameter trends can be 
found in Appendix F. 

 

SP1-83 is located along the northern property boundary at a shallow groundwater discharge point.  A clay tile 
was reportedly installed during the construction of the sewage lagoons to relieve groundwater pressure and 
divert flow away from the lagoon excavation area.  Historically minor leachate influence was observed at this 
location.  Since the landfill closed in 2013, the concentrations of indicator parameters have shown a decreasing 
trend. No sample was collected in 2022, due to insufficient water. 

 

SP2-83 is located to the north of the landfill within the drainage channel that collects water from the eastern 
portion of the site.  In the 2022 monitoring period the location was dry in the spring and fall sampling periods. 

 

SP2A-85 is located upstream of the access road of the drainage channel, north of the landfill near the eastern 
property boundary.  It is upstream of SP2-85.  Water quality from SP2A-85 is considered to represent background 
surface water quality for the site.  In the 2022 monitoring period the location was dry in the spring and fall 
sampling periods. 

 

SP5-88 is located north of the landfill property at a point where the drainage channels from the landfill converge.  
Historically, water quality at this location has shown minor landfill impacts.  Indicator parameter trends at this 
location appear to be relatively stable, with exception to chloride which has historically shown an increasing 
trend. No sample was collected in 2022, due to insufficient water. 

 

SS1-99 is located to the west of the landfill within a separate drainage channel.  Historically no leachate impacts 
were reported at this location and the trends are stable.  In 2022, indicator parameters remain similar to 
background conditions.  Due to the agricultural nature of adjacent lands which also utilize the ditch, it is not 
unreasonable to expect elevated nutrients from the agricultural fields within the surface water at this location.   

 

SP3-85 and SP4-85 are located within the North Saugeen River, upstream and downstream, respectively, of the 
surface water drainage outlet north of the landfill site.  Impacts to the North Saugeen River are evaluated by 
comparing surface water samples from upstream (i.e. SP3-85) to the sample from downstream (i.e. SP4-85).   

 

Historically, indicator parameters have remained low and the trends of indicator parameters within the North 
Saugeen River are stable. In 2022, no exceedances of the PWQO were reported at either upstream or 
downstream sampling locations. Based on the reported analytical data, the water quality is similar between the 
upstream and downstream locations and no leachate impacts to the water quality are evident in the North 
Saugeen River.   
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7.4 Water Quality Summary 

Leachate is monitored via samples collected from to manholes located to the south of the landfill site as well as 
a leachate characterization well LW1/11.  During the current monitoring period, the analytical results report minor 
elevation in concentrations of chloride, conductivity and hardness when compared to background concentrations. 
Historically (prior to 2001), elevated concentrations of leachate indicator parameters including chloride, 
conductivity, BOD, COD, and phenols were reported.  

 
Consistent with historical results, groundwater flow within the shallow overburden is generally to the northwest toward 
the North Saugeen River.    The groundwater is monitored along the northwest by wells TH6-81, TH7-81, TH1-
82/OW5-19, OW1-83, OW2-83 and TH8-81.   Although landfill leachate-impacted groundwater has historically been 
noted at the Site, recent groundwater monitoring results indicate that impacts related to landfill leachate are minor 
and are only observed near the approved landfill footprint (TH6-81 and TH7-81).  Groundwater monitored further 
downgradient at TH8-81, reported concentrations similar to background levels.  Based on the analytical results, there 
does not appear to be groundwater exceedences of the RUC across the northern boundary and the groundwater 
quality is generally similar to background conditions.    Elevated chloride concentrations were observed in sampling 
locations in close proximity to the access road.  It is recommended that sodium and alkalinity continue to be 
monitored to further assess the road salting activities.  
 
Upwards hydraulic gradients have been observed in the vicinity of the fill area.  Groundwater quality in the deeper 
overburden is monitored at wells OW1-83 and OW2-83, which is immediately downgradient of the landfill, and at 
OW3-83 and OW4-83, located directly upgradient and crossgradient of the landfill.  Historically, some elevated 
leachate indicator parameters have been noted at the downgradient locations as part of previous annual reports.  
Based on this review, it appears that the slightly elevated parameters are likely associated with natural differences 
in groundwater quality between the shallow and deep systems.   
 
Based on the well depth at OW1-83 (12.3 mbgs), the overburden thickness of 30 m, the relatively minor leachate 
influence, and the additional lands owned by the Municipality, the migration of leachate-influenced groundwater into 
the underlying bedrock unit and/or to the beyond the Municipally owned property is not anticipated.   

 
Based on the limited size of the landfill and since the landfill was closed in 2013, it is reasonable to expect that 
groundwater and surface water quality will improve over time.  Based on the relatively limited potential for continued 
impacts to groundwater quality directly beneath the landfill, the potential for future off-site impacts is considered to 
be very low, particularly since the groundwater quality at the “boundary” monitoring wells continues to show no 
impacts related to the landfill.  
 
Based on the site compliance, stable to decreasing trends of both leachate indicators at the source and downgradient 
of the landfill, and closure in 2013, it is recommended to consider reducing the groundwater monitoring to once 
annual in 2023, 10 years after closure.  At the same time, we recommend a review of the monitoring locations and 
parameters based on the site conditions and historical information.  Once annual monitoring from a streamlined 
network would continue to provide certainty regarding site compliance in the long-term. 
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8. 10-YEAR POST-CLOSURE MONITORING REVIEW 

 
In light of the closure of the landfill since 2013 and the groundwater and surface water monitoring data, a review has 
been recommended to assess the efficacy of the current program and to optimize it based on the decades of results 
and known conditions associated with the site.  
 
Based on the assessment provided in Section 7 of the report, the following risk-based considerations are provided: 

• The landfill has been closed for 10 years and no changes to the landfill mound have been completed and 
no additional waste has been placed, 

• The monitoring network includes a leachate monitoring well and monitoring wells close to the landfill footprint 
that show stable to decreasing trends, 

• The extended monitoring network shows stable to decreasing trends of leachate indicator parameters with 
no impacts above the RUC, 

• No significant concentrations or concerns with VOCs have been detected at key monitoring locations, 

• There is no reason to expect an increase in groundwater concentrations or parameters (i.e., after 10 years, 
it is reasonable to expect that the groundwater plume has reached a stasis and that no “undetected” impacts 
will form a new issue).  This is exhibited by the leachate well and wells close to the landfill footprint. 

• There is no significant seasonable variability in concentration or groundwater direction between spring and 
fall sampling, 

• The lands “downgradient” of the site are owned by the municipality. 
 

Recognizing that the primary reason for the monitoring program is to assess compliance with RUC and detect the 
potential for impacts to human health or the environment we recommended the following new monitoring program: 
 

Locations to be Sampled Once Annually in the 
Spring  

Parameters 

Monitoring Wells  

OW1-83          TH4-02 
                         OW2-83          TH6-81 

OW3-83          TH7-81 
OW4-83          TH8-81 
OW5-19         OW6-19 

 

 
pH, conductivity, hardness, phenols, nitrate, nitrite, TKN, total  

sulphate, alkalinity, 
chloride, ammonia, and metals (i.e. Ca, As and Mg). 

 

Surface Water  Parameters 

 

SP1-83        

SP2A-85 

SP5-88 

 
pH, conductivity, hardness, alkalinity, phenols, TKN, total 

phosphorous, , chloride, sulphate, nitrite, nitrate, ammonia, and 
metals (i.e. Ca, Mg, As, Fe and Na). 

 
 

Leachate Collection and Monitoring Well  Parameters 

LW1-11 
MH-7A 
MH-8 

pH, conductivity, hardness, chloride, phenols, ammonia, 
alkalinity, nitrite, nitrate, TKN, total phosphorous, BOD, DOC, 

COD and metals (i.e. Ca, Mg, As, Fe and Na). 

 
It is recognized that the continuing monitoring program must continued until approval of the proposed change by the 
MECP.  Based on Condition 49. c) of the ECA, the monitoring program may be amended by the District Manager. 
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9. CONCLUSIONS 

 
1. The Chesley Landfill Site is described as Part of Lot 5, Registered Plan 236, Part of Lot 28, Concession 2 

Parts of King and Spring Streets and Part of Lot 28, Concession 1, Municipality of Arran-Elderslie (former 
Town of Chesley.  The landfill is operated in compliance with CofA No. A272402, as amended.  As of 2013, 
the Chesley landfill site, which was approved to receive domestic, commercial and 5 percent other waste 
limited to scrap metal, brush, wood, construction debris and demolition debris has been closed and has not 
received any additional refuse.   

 

2. In 2022, no leachate seeps were observed and the ground cover system, site drainage and fencing continued 
to appear adequate. 

 

3. The groundwater flow within the shallow overburden is generally to the north, northwest.  An upward gradient 
into the underlying silty clay unit likely exists in the vicinity of the existing fill area. 

 
4. A leachate collection system intercepts potential leachate seepage along the landfill perimeter and 

discharges into the Municipal sewage lagoons located on the western adjacent property.  Two samples (MH-
7 and MH-8) are collected as part of the monitoring program and the Municipality collects monthly samples 
prior to discharge to the sewage lagoon.  

 
5. The analytical results of the leachate report minor elevation in concentrations of chloride, conductivity and 

hardness when compared to background concentrations.   Historically (prior to 2001), elevated 
concentrations of leachate indicator parameters including chloride, conductivity, BOD, COD, and phenols 
were reported.  
 

6. Ditching along the approved fill area control surface water originating from the landfill site.  The ditching 
directs surface water northerly, discharging into the North Saugeen River.  Agricultural fields to the south 
(upgradient) of the approved fill area are drained via a 600 mm storm sewer that runs east-west discharging 
into the ditching in the vicinity of the sewage lagoons.  Surface water quality is monitored as part of the 
Monitoring Program at seven locations. 
 

7. The surface water quality within the drainage channel for the 2021 monitoring period report exceedences of 
phosphorous and iron.   Due to the agricultural land use adjacent to the landfill site, elevated nutrient 
parameters are inferred to be from the surface water runoff from the agricultural fields rather than from the 
landfill.  Surface water quality in the North Saugeen River in the vicinity of the outlet for the drainage channel 
remain similar between the upstream and downstream locations and no leachate impacts to the water quality 
are evident in the North Saugeen River.  No sample was collected in 2022 due to dry conditions, but future 
monitoring is recommended to discern if an elevated trend is apparent.  

 

8. Although landfill leachate-impacted groundwater has historically been noted at the Site, recent groundwater 
monitoring results indicate that impacts related to landfill leachate are minor and are only observed near the 
approved landfill footprint (TH6-81 and TH7-81).  Groundwater is monitored further downgradient at TH8-81.  
Based on the analytical results, the site is in compliance with the MOE Guideline B-7 criteria and there does not 
appear to be groundwater exceedences of the RUC across the northern boundary and the groundwater quality 
is generally similar to background conditions. 

 
9. Based on the limited size and filling rate of the landfill, the site closure in 2013, it is reasonable to expect that 

the water quality will remain stable or will improve over time.  Based on the relatively limited potential impacts 
to groundwater quality directly beneath the landfill, the potential for future off-site impacts is considered to be 
low. 
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10. RECOMMENDATIONS 

 
1. It is recommended that annual visual inspections of the premises and monitoring wells continue to be conducted 

annually in conjunction with the groundwater monitoring program.  
 

2. That the monitoring program be updated to reflect closure of the landfill for 10 years and the results of the 
program that show stable to decreasing trends of leachate indicator parameters and no threats with respect to 
the RUC.  The recommended 10-year post closure monitoring program is provided in Section 8 of this report. 

 
3. Until the updated monitoring program is accepted by the MECP, it is recommended that the existing 

groundwater, surface water and leachate monitoring program continue to be completed in the spring and fall as 
outlined below:  

 

Wells to be Sampled Twice Annually in the 
Spring and Fall 

Parameters 

OW1-83          TH4-02 
                         OW2-83           

OW3-83          TH7-81 
OW4-83          TH8-81 
OW5-19         OW6-19 

 

 
pH, conductivity, hardness, phenols, nitrate, nitrite, TKN, total 

phosphorous 
chloride, ammonia, and metals (i.e. Ca, As and Mg). 

 

 
TH6-81 

Chloride, sulphate, pH, phenols, nitrite, nitrate, TKN, total 
phosphorous, hardness, conductivity, ammonia, alkalinity and 

metals (Ca, Mg, Na, K, As, and Fe) 

Surface Water to be Sampled Twice Annually in 
the Spring and Fall 

Parameters 

SP2-85          
SP2A-85 
SP3-85 
SP4-85 
SP5-88 
SS1-99 

pH, conductivity, hardness, alkalinity, phenols, TKN, total 
phosphorous, dissolved organic carbon (DOC), chloride, 

sulphate, nitrite, nitrate, ammonia, and metals (i.e. Ca, Mg, As, 
Fe and Na). 

 

 
 

SP1-83 
 

pH, conductivity, hardness, alkalinity, chloride, sulphate, 
phenols, nitrate, nitrite, ammonia, TKN, total phosphorous and 

metals (i.e. Ca, Mg, As, Na, K and Fe). 

Leachate Collection to be Sampled Twice 
Annually in the Spring and Fall 

Parameters 

LW1-11 
MH-7A 
MH-8 

pH, conductivity, hardness, chloride, phenols, ammonia, 
alkalinity, nitrite, nitrate, TKN, total phosphorous, BOD, DOC, 

COD and metals (i.e. Ca, Mg, As, Fe and Na). 

 
All of which is respectfully submitted, 
 

GM BLUEPLAN ENGINEERING LIMITED 
Per: Per:     
 
 
 

J. K. Weller, C.Tech.       M. D. Nelson, M.Sc., P.Eng. 





TABLE 1
SITE SPECIFIC BACKGROUND CONCENTRATIONS AND

GUIDELINE B-7-1 RUC DETERMINATION
CHESLEY LANDFILL SITE

Background Objective
Concentration

 (Cb)
Level 
(Cm)

Alkalinity 500 OG 175 - 340 [7] 274 387
Ammonia NV NV 0.01 - 2.13 [64] 0.23 NV
Calcium NV NV 13.2 - 141 [74] 52.1 NV
Chloride 250 AO 4.4 - 174 [74] 16.8 133
Conductivity (uS/cm) NV NV 374 - 1210 [74] 602 NV
DOC 5 AO 0.3 - 13 [41] 2.6 3.8
Hardness 80 to 200 OG 189 - 462 [75] 305 336
Iron 0.3 AO 0.014 - 4.25[14] 1.44 0.87
Magnesium NV NV 14.8 - 57.5 [74] 42.1 NV
Nitrate 10 MAC <0.1 - 0.5 [33] 0.22 2.67
Nitrite 1 MAC 0.01 [33] 0.01 0.26
pH (no units) 6.5 to 8.5 OG 7.05 - 8.38 [75] 7.78 6.5 to 8.5
Phenols NV NV 1 - 23 [64] 1.9 NV
Sodium 200 AO 3.5 - 16.2 [10] 9.1 105
Sulphate 500 AO 2 - 44 [15] 20.1 260
Total Kjeldahl Nitrogen NV NV 0.06 - 4.24 [34] 0.69 NV

Notes:

     MAC  = Maximum Acceptable Concentration, Parameters Related to Health
     IMAC = Interim Maximum Acceptable Concentration, Parameters Related to Health

Where:
Cm = Maximum concentration acceptable in groundwater beneath an adjacent property.
Cb =
Cr =

x = 0.5 for non-health related parameters and 0.25 for health related parameters.

5.  Where the Cb > Cr, the average background value is used as the RUC.

GROUNDWATER INDICATOR PARAMETERS
CHESLEY LANDFILL SITE

Parameter (mg/L)

Maximum 
Concentration

(Cr)

ODWS 
Classification

Background 
Concentration 

Range [n]

Background concentration. 

Maximum concentration that should be present in groundwater for domestic consumption according 
to the Ontario Drinking Water Standards (ODWS).

1. [n] = number of data points used to determine the average background concentration.

2. Available data from OW4-83 collected from 1983 to 2019 was used to calculate background concentrations. 

3. mg/L = milligrams per litre; uS/cm = microsiemens per centimetre; NV = No Value.

4.  AO   = Aesthetic Objective; OG   = Operational Guideline

MOE Procedure B-7-1
Cm = Cb + x(Cr – Cb)



Table  2:  Summary of Groundwater Quality Data Compared to the RUC

Spring Sampling Event
Background

Northeast Southeast Southwest Southeast Northwest Northwest North North North North
Well ID OW4-83 OW6-19 TH4-02 OW3-83 TH6-81 TH8-81 OW5-19 OW1-83 OW2-83 TH7-81

Sample Date
Well Depth (m bgs) 13.3 3.4 3.1 6.5 3.0 3.4 3.2 12.3 6.3 3.5

Parameter
pH (no units) 7.78 6.5 to 8.5 OG 6.5 to 8.5 7.78 7.39 7.84 7.63 7.67 7.68 7.37 7.7 8.26 7.73
Conductivity (uS/cm) 602 NV NV NV 777 1330 465 974 728 493 1640 580 437 568
Alkalinity 274 500 OG 387 301 572 223 391 365 208 553 156 194 218
Hardness 305 80 to 200 OG 336 321 744 243 468 403 259 1070 203 234 314
Chloride 16.8 250 AO 133 79 41 16 81 1.5 1.6 3.5 110 10 32
Nitrate 0.22 10 MAC 2.67 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Nitrite 0.01 1 MAC 0.26 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.26 < 0.05 < 0.05 < 0.05 0.27
Sulphate 20.1 500 AO 260 1.0 135 5.0 18 31 70 409 3.0 35 52
Ammonia 0.23 NV NV NV 1.0 0.15 < 0.01 0.25 0.16 0.08 < 0.01 0.03 0.01 0.1
Total Kjeldahl Nitrogen (TKN) 0.69 NV NV NV 1.2 0.5 0.4 1.3 0.80 0.30 0.30 0.10 0.20 0.20
Phenols 1.9 NV NV NV < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Calcium 52.1 NV NV NV 88 177 27 104 112 46 265 13 12 70
Magnesium 42.1 NV NV NV 24 73 43 51 30 35 100 41 50 34
Sodium 9.1 200 AO 105 46 26 7.9 36 9.1 13 7.2 39 8 17

Fall Sampling Event
Background

Northeast Southeast Southwest Southeast Northwest Northwest North North North North
Well ID OW4-83 OW6-19 TH4-02 OW3-83 TH6-81 TH8-81 OW5-19 OW1-83 OW2-83 TH7-81

Sample Date
Well Depth (m bgs) 13.3 6.0 3.1 6.5 3.0 3.4 6.3 12.3 6.3 3.5

Parameter
pH (no units) 7.78 6.5 to 8.5 OG 6.5 to 8.5 7.83 7.67 7.75 7.88 8.07 7.88 8.10 8.26 7.93
Conductivity (uS/cm) 602 NV NV NV 761 962 872 445 508 717 575 421 541
Alkalinity 274 500 OG 387 313 455 384 230 234 381 166 207 239
Hardness 305 80 to 200 OG 336 318 533 434 237 278 454 211 238 276
Chloride 16.8 250 AO 133 68 24 61 13 1.5 1.6 90 7.8 18
Nitrate 0.22 10 MAC 2.67 < 0.05 < 0.05 < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Nitrite 0.01 1 MAC 0.26 < 0.05 < 0.05 < 0.05 < 0.05 0.26 < 0.05 < 0.05 < 0.05 0.14
Sulphate 20.1 500 AO 260 2.0 80 11 3.0 53 29 2.0 22 34
Ammonia 0.23 NV NV NV 1.1 0.23 0.20 0.08 0.08 0.11 0.11 0.02 0.16
Total Kjeldahl Nitrogen (TKN) 0.69 NV NV NV 1.4 2.4 7.5 0.40 3.4 0.80 3.6 0.20 0.50
Phenols 1.9 NV NV NV < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Calcium 52.1 NV NV NV 82 116 98 21 48 117 15 10 58
Magnesium 42.1 NV NV NV 28 59 46 45 39 40 42 52 32
Sodium 9.1 200 AO 105 51 26 36 8.5 15 5.2 41 8.3 17

Notes:
1.  ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)
2.  AO: Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration.
3.  Background values used to calculate the Reasonable Use Criteria are from OW4-8 from 1983 to 2020.
3.  NV = no value specified
4.  Shaded values represent results greater than the Reasonable Use Criteria
5.  Bolded values represent results greater than the ODWS
6.  Samples Analyzed at Caduceon Environmental Laboritories
7.  Results presented in mg/L (milligrams per litre) unless otherwise specified. µS/cm = microsiemens per centimeter.
8.  TH2-02 was replaced by OW6-19 and TH1-82 was replaced by OW5-19 in the Fall of 2019. 
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Table 3: Summary of Surface Water Quality in 2022

Sample Location

PWQO CCME Upstream N. 
Saugeen River 

Downstream 
N. Saugeen 

River

South 
Drainage 
Channel

Upstream 
North 

Drainage 
Channel

Midstream 
North 

Drainage 
Channel

Midstream 
North 

Drainage 
Channel

Downstream 
North 

Drainage 
Channel

Upstream N. 
Saugeen 

River 

Downstream 
N. Saugeen 

River

South 
Drainage 
Channel

Upstream 
North 

Drainage 
Channel

Midstream 
North 

Drainage 
Channel

Midstream 
North 

Drainage 
Channel

Downstream 
North 

Drainage 
Channel

SP3-85 SP4-85 SS1-99 SP2A-85 SP2-83 SP1-83 SP5-88 SP3-85 SP4-85 SS1-99 SP2A-85 SP2-83 SP1-83 SP5-88
Sample Date

Parameter (mg/L) (mg/L)
Field Temperature (  ͦC) NV NV 7.0 7.0 8.0 20 20
Calcium NV NV 59 56 89 47 47
Potassium NV NV 0.90 0.90 3.3 1.0 1.0
Magnesium NV NV 26 26 29 29 29
Sodium NV NV 3.8 3.3 3.4 3.9 4.1
Chloride NV 120 8.8 8.4 5.8 6.1 6.1
Total Phosphorous 0.03 ug/L (General Guideline) NV 0.01 0.01 0.02 0.03 0.02
Phenols 0.0001 0.004 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Nitrate 13 (2.9 as N) 7 13 0.87 0.85 0.41 0.15 0.15
Sulphate nv NV 6.0 5.0 13 5.0 5.0
pH (Units) 6.5 to 8.5 7.0 to 8.7 8.35 8.40 8.30 8.18 8.41
Alkalinity  *** NV 252 249 322 230 229
Total Ammonia NV NV 0.01 0.03 0.04 0.01 < 0.01
Ammonia (un-ionized) 3 0.02 0.019 0.002 0.00 0.002 0.003 0.005
Calculated Hardness NV NV 252 248 343 236 236
Specific Conductance NV NV 472 462 589 420 412
Iron 0.3 NV 0.08 < 0.005 0.05 0.10 0.10
Arsenic 0.005 0.005 0.0003 0.0003 0.0003 0.0003 0.0003

Notes:
1.  Analytical results are reported in mg/L unless otherwise noted
2.  IPWQO:  Interim Provincial Water Quality Objective
3.  Corrected using temperature and pH (as described in the PWQO)
4.  ***  Alakalinity should not be decreased by more than 25% of the natural concentration
5.  Values shaded and in BOLD indicate exceedance of PWQO
6.  The site-specific chloride limit, used to access surface water quality, was set at 250 mg/L
by the MECP (correspondence dated June 22, 2006)
7.  The site-specific nitrate (nitrate[as N]) limit, used to access surface water quality, was set at 13
mg/L NO3 (or 2.9 mg/L NO3 as N) by MECP (correspondence dated June 22, 2006)
9.  NV = No value specified.

Spring 2022  Fall 2022

ISWISW ISW

11-May-22 15-Sep-22

ISW ISW ISW ISWISW ISW

Chesley Landfill Site
Our File No.219126 GM BluePlan Engineering
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Figure No. 1

Scale = 1:1,500

JANUARY 2023

SITE LOCATION MAP AND

LANDFILL PROPERTY

BOUNDARY

219126

Annual Monitoring Report

Chesley Landfill

Municipality of Arran-Elderslie

LEGEND:

LANDFILL PROPERTY (6.4 Ha)

ADDITIONAL LANDS OWNED

BY THE MUNICIPALITY

APPROVED FILL AREA (2.4 Ha)
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Figure No. 2

Scale = 1:1,500

JANUARY 2023

SITE PLAN SHOWING

MONITORING LOCATIONS

219126

Annual Monitoring Report

Chesley Landfill

Municipality of Arran-Elderslie

LEGEND:

OW5-19

MONITORING WELL LOCATION

APPROVED FILL AREA (2.4 Ha)

LANDFILL PROPERTY (6.4 Ha)

SP5-85

SURFACE WATER SAMPLE

LOCATION
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CL - 3.5 mg/L
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Figure No. 3

Scale = 1:1,500

JANUARY 2023

SPRING GROUNDWATER

FLOW DIRECTION AND

CHLORIDE CONCENTRATIONS

(SPRING 2022)

219126

Annual Monitoring Report

Chesley Landfill

Municipality of Arran-Elderslie

LEGEND:

OW5-19

MONITORING WELL LOCATION

APPROVED FILL AREA (2.4 Ha)

LANDFILL PROPERTY (6.4 Ha)

GWL - 262.30

CL - 1.6 mg/L

GWL - 263.93

CL - 1.5 mg/L

GWL - 263.59

CL - 31.7 mg/L

GWL - 263.8

CL - 26.3 mg/L

GWL - 264.34

CL - 79 mg/L

GWL - 263.59

CL - 81.1 mg/L

GWL - 265.31

CL - 41 mg/L
GWL - 263.53

CL - 15.7 mg/L

GWL - 263.43

CL - 10.1 mg/L

GWL - 263.48

CL - 110 mg/L

GROUNDWATER CONTOUR

GROUNDWATER FLOW

NOTE:

GROUND WATER LEVELS

(GWL) RECORDED IN 2022
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Figure No. 4

Scale = 1:1,500

JANUARY 2023

FALL GROUNDWATER FLOW

DIRECTION AND CHLORIDE

CONCENTRATIONS

(FALL 2022)

219126

Annual Monitoring Report

Chesley Landfill

Municipality of Arran-Elderslie

LEGEND:

OW5-19

MONITORING WELL LOCATION

APPROVED FILL AREA (2.4 Ha)

LANDFILL PROPERTY (6.4 Ha)

GWL - 261.83

CL - 1.5 mg/L

GWL - 261.75

CL - ISW

GWL - 261.90

CL - 18.0 mg/L

GWL - 263.59

CL - 23.8 mg/L

GWL - 263.86

CL - 68 mg/L

GWL - 263.42

CL - 13.0 mg/L

GWL - 263.07

CL - 61.0 mg/L

GWL - 263.14

CL - 7.8 mg/L

GWL - 263.278

CL - 90.0 mg/L

GWL - 263.66

CL - 24.0 mg/L

GROUNDWATER CONTOUR

GWL - 263.23

CL - 1.6 mg/L

GROUNDWATER FLOW

NOTE:

GROUND WATER LEVELS

(GWL) RECORDED IN 2022





























































































Reference 
Well Elevation

(m ASL)
OW1-83 264.787
OW2-83 265.055
OW3-83 267.308
OW4-83 266.084
TH1-82 264.909
OW5-19 264.973
TH2-81 266.817
TH4-81 266.297
TH6-81 265.738
TH7-81 264.311
TH8-81 263.155
Cell #1 263.134
TH2-02 266.818
OW6-19 266.835
TH4-02 265.993
LW1/11 274.71

APPENDIX C

HISTORIC GROUNDWATER ELEVATION DATA - 1992 TO PRESENT
CHESLEY LANDFILL SITE

May 19/92 Oct 26/92 May 25/93 Oct 18/93 May 03/94 Oct 21/94 May 29/95 Oct 11/95 May 9/96 Sept 25/96 May7/97 Oct 23/97 Apr 16/98 Oct 21/98 April 21/99 Nov 11/99
Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation
(m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL)

263.33 263.01 263.12 263.18 263.06 262.83 262.97 262.91 263.09 262.96 263.31 263.01 263.13 262.88 262.85 262.92
263.31 263.04 263.13 263.21 263.08 262.86 263.02 262.91 263.10 262.96 263.31 263.02 263.16 262.89 262.90 262.93
263.89 263.76 263.46 263.65 263.67 263.50 263.67 263.47 263.68 263.49 264.05 263.58 263.79 263.56 263.26 263.10
265.11 264.74 265.25 264.71 264.99 264.46 264.79 264.39 264.99 264.60 265.56 264.73 265.63 264.46 264.21 263.95
263.29 262.98 263.09 263.20 263.06 262.85 262.96 262.87 263.06 262.93 263.32 262.99 263.12 262.87 262.87 262.98

265.24 265.65 265.59 265.70 265.68 < 263.50 265.28 < 263.50 265.37 < 263.50 265.74 < 263.50 265.67 < 263.50 265.48 263.50
263.54 264.08 264.11 264.43 264.36 263.18 263.55 263.17 263.70 263.00 264.45 262.82 263.65 262.93 263.49 263.40
263.19 264.11 263.48 264.57 264.29 < 261.72 263.48 262.17 263.71 262.33 264.35 262.97 263.96 < 261.72 263.94 264.39
263.33 263.51 263.52 263.60 263.40 263.08 263.41 263.14 263.42 263.38 263.59 263.25 263.48 262.31 263.36 263.60
261.83 262.055 261.925 262.305 262.37 261.41 261.89 261.38 262.10 261.35 261.38 261.56 262.16 260.78 262.12 262.15

262.13 262.23

NOTES: Reference elevation from survey completed June 17, 1992 by Henderson Paddon & Associates Limited
Data presented from May 19, 1992 to October 3, 2018 was completed and provided by WSP
TH1-82 was decommissioned and replaced by OW6-19 and TH2-02 was decommissioned and replaced by OW5-19 in July 2019
m ASL = metres above sea level
Shaded cells indicate a well either not yet being installed or having been removed from monitoring program
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Reference 
Well Elevation

(m ASL)
OW1-83 264.787
OW2-83 265.055
OW3-83 267.308
OW4-83 266.084
TH1-82 264.909
OW5-19 264.973
TH2-81 266.817
TH4-81 266.297
TH6-81 265.738
TH7-81 264.311
TH8-81 263.155
Cell #1 263.134
TH2-02 266.818
OW6-19 266.835
TH4-02 265.993
LW1/11 274.71

APPENDIX C

HISTORIC GROUNDWATER ELEVATION DATA - 1992 TO PRESENT
CHESLEY LANDFILL SITE

13-Apr-00 17-Oct-00 24-Apr-01 3-Oct-01 18-Apr-02 24-Oct-02 22-May-03 30-Oct-03 20-May-04 30-Sep-04 5-May-05 29-Sep-05 4-May-06 28-Sep-06 10-May-07 4-Oct-07
Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation
(m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL)
262.99 263.00 262.24 263.14 263.28 262.91 263.13 263.12 263.23 263.07 263.11 262.88 263.21 262.95 263.21 262.99
262.93 262.99 263.21 263.00 263.20 263.06 263.11 263.14 263.20 263.02 263.07 262.99 263.10 262.91 263.18 262.95
263.38 263.45 263.50 263.23 263.28 263.31 263.41 263.32 263.49 263.14 263.17 262.97 263.49 263.27 263.19 263.34
264.35 264.38 265.14 264.66 265.14 264.37 264.62 264.44 265.12 264.79 265.02 264.48 265.07 264.52 265.12 264.56
263.00 262.97 263.22 263.09 263.24 262.87 263.10 263.14 263.18 263.20 263.08 263.04 263.11 262.90 263.17 262.92

265.62 264.20 264.16 <263.50 265.61 Removed
263.63 263.52 263.53 263.56 Removed
264.27 263.50 263.88 263.54 264.16 Dry 263.98 264.25 263.89 262.87 263.91 <261.69 264.00 Dry 263.55 Dry
263.56 263.28 263.47 263.19 263.55 261.89 263.31 263.59 263.42 262.62 263.31 262.03 263.21 262.11 263.48 261.94
262.24 261.72 262.13 261.71 262.33 260.07 262.19 262.06 262.16 261.40 262.24 260.50 262.04 260.96 262.05 260.80
262.23 262.20 262.15 262.23 262.27 262.19 262.24 262.24 262.25 262.21 262.15 262.38 262.17 261.96 262.24 262.21

Dry 265.34 265.38 265.51 264.25 265.37 261.32 265.23 261.51 265.14 261.31

262.55 263.45 263.63 263.58 263.25 263.57 263.20 263.54 263.17 263.50 262.73

NOTE: Reference elevation from survey completed June 17, 1992 by Henderson Paddon & Associates Limited
Data presented from May 19, 1992 to October 3, 2018 was completed and provided by WSP
TH1-82 was decommissioned and replaced by OW6-19 and TH2-02 was decommissioned and replaced by OW5-19 in July 2019
m ASL = metres above sea level
Shaded cells indicate a well either not yet being installed or having been removed from monitoring program
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Reference 
Well Elevation

(m ASL)
OW1-83 264.787
OW2-83 265.055
OW3-83 267.308
OW4-83 266.084
TH1-82 264.909
OW5-19 264.973
TH2-81 266.817
TH4-81 266.297
TH6-81 265.738
TH7-81 264.311
TH8-81 263.155
Cell #1 263.134
TH2-02 266.818
OW6-19 266.835
TH4-02 265.993
LW1/11 274.71

APPENDIX C

HISTORIC GROUNDWATER ELEVATION DATA - 1992 TO PRESENT
CHESLEY LANDFILL SITE

15-May-08 2-Oct-08 21-May-09 15-Oct-09 6-May-10 11-Nov-10 5-May-11 29-Sep-11 19-Apr-12 3-Oct-12 2-May-13 3-Oct-13 7-May-14 2-Oct-14
Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation
(m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL)

263.29 263.09 263.33 263.13 263.13 263.06 264.01 262.03 261.41 260.07 259.58 258.36 259.83 259.71
263.25 263.08 263.30 263.21 263.14 263.03 263.32 263.14 263.22 263.07 263.30 263.15 263.43 263.31
263.56 263.38 263.68 263.43 263.34 263.28 263.53 263.38 263.48 263.34 263.57 263.40 263.70 263.48
265.18 264.75 265.50 264.79 264.89 264.49 264.17 264.73 265.03 264.52 264.99 264.78 265.25 264.90
263.24 263.05 263.28 263.22 263.14 263.11 263.31 263.09 263.20 263.04 263.29 263.12 263.42 263.30

264.02 263.02 263.85 262.59 263.92 263.59 264.00 Dry 263.67 Dry 264.16 261.88 264.25 262.47
263.44 262.95 263.43 263.43 263.62 263.50 263.59 262.09 263.41 262.11 263.59 262.88 263.66 262.81
262.28 261.58 262.07 261.87 262.19 261.87 262.28 260.48 261.86 260.80 262.31 261.25 262.35 261.82
262.17 262.21 262.24 262.16 262.14 262.22 262.26 262.23 262.10 262.08 262.12 262.08 262.29 262.24
265.56 263.16 265.43 263.70 265.10 265.15 265.51 261.85 265.29 261.79 265.54 263.12 265.65 263.74

263.62 263.31 263.62 263.63 263.48 263.53 264.65 262.89 263.38 262.99 263.64 263.37 263.74 263.65
263.49 ^ 263.59 263.44 263.69 263.49 263.87 263.62

NOTE: Reference elevation from survey completed June 17, 1992 by Henderson Paddon & Associates Limited
Data presented from May 19, 1992 to October 3, 2018 was completed and provided by WSP
TH1-82 was decommissioned and replaced by OW6-19 and TH2-02 was decommissioned and replaced by OW5-19 in July 2019
m ASL = metres above sea level
Shaded cells indicate a well either not yet being installed or having been removed from monitoring program
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Reference 
Well Elevation

(m ASL)
OW1-83 264.787
OW2-83 265.055
OW3-83 267.308
OW4-83 266.084
TH1-82 264.909
OW5-19 264.973
TH2-81 266.817
TH4-81 266.297
TH6-81 265.738
TH7-81 264.311
TH8-81 263.155
Cell #1 263.134
TH2-02 266.818
OW6-19 266.835
TH4-02 265.993
LW1/11 274.71

6-May-15 22-Sep-15 4-May-16 28-Sep-16 5-Jun-17 27-Sep-17 15-May-18 3-Oct-18 30-May-19 25-Nov-19 8-Apr-21 Oct-21 11-May-22 Sep-22
Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation Elevation
(m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL) (m ASL)

263.32 263.15 263.41 263.16 263.37 263.24 263.47 263.16 263.46 263.36 263.46 263.04 263.49 263.29
263.31 263.15 263.38 263.15 263.34 263.21 263.46 263.21 263.40 263.36 263.43 263.25 263.44 263.15
263.47 263.34 263.63 263.40 263.51 263.41 263.61 263.38 263.64 263.42 263.47 263.37 263.60 263.43
264.62 265.06 264.08 264.18 264.35 264.23 264.94 264.25 264.41 264.38 264.38 264.45 264.34 263.86
263.28 263.13 263.36 263.16 263.33 263.19 263.53 263.27 263.43 Removed

263.21 263.22 263.23 263.25 263.23

263.65 262.18 263.76 Dry 263.75 262.27 264.17 Dry 264.26 264.39 263.91 263.74 263.94 261.76
263.53 262.33 263.56 262.11 263.47 262.68 263.67 261.82 263.58 263.58 263.61 263.25 263.59 261.90
262.01 261.32 262.02 260.76 262.03 261.39 262.44 260.48 262.27 262.17 262.30 261.79 262.31 261.84
262.26 262.23 262.25 262.24 Dry 262.07 262.19 262.18 - - - - - -
265.31 262.93 265.33 261.42 265.21 263.42 265.74 261.37 265.48

265.32 265.21 264.30 265.32 262.67
263.52 263.55 263.57 263.44 263.51 263.46 263.62 263.16 263.70 263.70 263.57 263.49 263.53 263.07
263.58 263.44 263.80 263.55 263.65 263.52 263.75 263.51 263.81 263.60 263.76 263.53 263.80 263.59

NOTE: Reference elevation from survey completed June 17, 1992 by Henderson Paddon & Associates Limited
Data presented from May 19, 1992 to October 3, 2018 was completed and provided by WSP
TH1-82 was decommissioned and replaced by OW6-19 and TH2-02 was decommissioned and replaced by OW5-19 in July 2019
m ASL = metres above sea level
Shaded cells indicate a well either not yet being installed or having been removed from monitoring program

APPENDIX C

HISTORIC GROUNDWATER ELEVATION DATA - 1992 TO PRESENT
CHESLEY LANDFILL SITE
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HISTORIC GROUNDWATER QUALITY DATA
Leachate Observation Well LW-1/11

DATE Temp (°C) Calcium Magnesium Sodium Potasium Alkalinity Sulphate Chloride Hardness pH pH Conduct. Conduct. Iron Ammonia TKN Organic Nitrite Nitrate DOC Magnese Total
(field) as CaCO3 (field) (field) NH3 as N Nitrogen as N as N Phosphorus

as N
ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 0.15 1*** 10*** 5 0.05

24-Nov-11 9.0 189 45.4 22.8 7.4 586 40 36.1 660 7.61 7.1 1180 1103 5.56 < 1 0.89 0.54 <0.01 0.1 0.2 3.2 0.151 0.94
19-Apr-12 10.2 149 40.8 18.3 6.5 519 33 31.6 539 7.32 6.8 1050 1058 5.39 < 1 0.71 1.10 0.39 <0.1 0.1 1.4 0.124 0.28

4-Oct-12 10.3 142 40.6 17.3 6.0 459 33 29.4 7.74 6.96 927 1087 3.97 < 1 0.08 0.52 0.44 <0.1 0.2 1.3 0.124 0.46
2-May-13 10.5 168 39.6 21.3 8.0 509 29 31.0 7.38 6.83 1020 967 6.13 < 1 3.02 4.25 1.23 <0.1 <0.1 4.0 0.132 0.34
3-Oct-13 10.3 176 39.6 19.3 5.9 566 32 27.8 7.51 6.58 1030 936 4.65 < 1 0.24 0.56 0.32 <0.1 <0.1 6.5 0.156 0.26

7-May-14 9.9 125 33.9 19.0 7.2 310 31 28.1 7.59 6.96 892 914 3.69 < 1 3.55 5.45 1.90 <0.1 <0.1 9.1 0.107 1.43
2-Oct-14 10.4 159 39.9 19.3 6.0 485 30 26.9 7.65 6.90 1010 948 3.97 < 1 0.27 3.11 2.84 <0.1 <0.1 7.1 0.124 3.61

6-May-15 11.1 178 40.5 19.3 6.1 519 32 24.7 7.53 7.01 984 950 3.91 < 1 0.45 1.89 1.44 <0.1 <0.1 9.2 0.143 1.25
22-Sep-15 10.9 176 40.5 19.5 5.6 541 33 24.2 7.46 7.63 1040 1025 4.17 < 1 0.16 0.85 0.69 <0.1 0.1 1.1 0.185 0.65
4-May-16 9.9 130 39.0 20.7 6.6 501 31 27.1 485 7.63 6.90 921 993 4.52 < 1 2.23 3.09 0.86 <0.1 <0.1 2.1 0.129 0.02

28-Sep-16 10.7 168 40.5 20.1 5.4 563 30 25.6 7.74 6.80 1060 976 3.74 < 1 0.17 0.29 0.12 <0.1 <0.1 2.7 0.152 0.01
5-Jun-17 10.1 142 38.6 19.2 5.5 465 29 19.9 513 7.49 6.75 964 895 2.79 < 1 0.31 0.6 0.29 <0.05 <0.05 1.3 0.112 0.04

27-Sep-17 10.7 171 41.4 16.9 5.6 511 27 20.1 7.48 6.77 1030 838 3.69 < 1 0.09 0.3 0.21 <0.05 <0.05 4.1 0.163 0.03
15-May-18 10.2 144 45.0 18.6 6.6 419 35 24.8 545 7.76 7.19 893 849 3.38 < 1 1.00 1.6 0.6 <0.05 <0.05 1.8 0.151 0.62

3-Oct-18 9.6 149 41.9 16.2 5.6 457 33 21.3 545 7.33 6.76 1000 848 3.45 10 0.11 0.5 0.39 <0.05 <0.05 4.4 0.163 0.40
25-Nov-19 129 35.0 14.5 5.0 25.5 466 7.47 955 < 0.002 0.13 0.2 0.07 < 0.05 0.17 2.2 0.05

20-May-20 133 39.5 14.1 5.0 19.1 494 7.67 868 < 0.002 0.4 0.5 0.10 0.06 0.1 2.7 0.07
6-Nov-20 153 39.9 15.7 5.3 21.1 547 7.81 976 < 0.002 0.10 1.4 1.3 < 0.05 < 0.05 0.90 0.29
8-Apr-21 137 38.7 15 440 20.6 502 7.64 909 2.17 < 0.002 0.30 0.50 0.2 < 0.05 0.07 6.5 0.17
7-Oct-21 141 34.7 13 480 22.2 495 7.23 1010 3.38 < 0.002 0.18 0.9 0.72 < 0.05 < 0.05 3.8 0.54
11-May-22 124 35.8 15 5.1 26.3 457 7.5 875 1.64 < 0.001 0.8 1.10 < 0.05 0.08 2.4 0.33
15-Sep-22 136 40.3 16.5 5.3 23.8 505 7.43 915 < 0.001 0.15 2.80 < 0.05 < 0.05 2.6 1.65

Average 10.3 150.9 39.6 17.8 6.0 490.0 31.9 25.3 519.5 7.5 6.9 977.7 959.1 3.9 1.1 0.7 1.5 0.7 0.1 0.1 3.8 0.2 0.6
Maximum 11.1 189.0 45.4 22.8 8.0 586.0 40.0 36.1 660.0 7.8 7.6 1180.0 1103.0 6.1 10.0 3.6 5.5 2.8 0.1 0.2 9.2 0.9 3.6
Minimum 9.0 124.0 33.9 13.0 5.0 310.0 27.0 19.1 457.0 7.2 6.6 868.0 838.0 1.6 0.0 0.1 0.2 0.1 0.1 0.1 1.1 0.1 0.0
St. Dev 0.5 19.3 2.9 2.6 0.8 65.3 3.0 4.3 51.6 0.2 0.2 75.3 84.0 1.1 2.0 1.0 1.4 0.7 NA 0.1 2.5 0.2 0.8

DATE As BOD COD TSS Barium Boron Cadmium Chromium Copper Lead Mercury Zinc TDS Benzene Toluene Vinyl
(calc) Chloride

ODWQS 0.025*** 1 5 0.005 0.05 1 0.01c 0.001 5 500 0.005 0.005 0.05 0.024 0.002
24-Nov-11 0.0038 1450 0.057 0.047 <0.00002 < 0.002 <0.002 <0.00002 <0.00002 0.009 684 0.0014 < 0.0002 < 0.0003 0.0007 <0.0002

19-Apr-12 0.0009 4 <5 14 0.044 0.073 <0.00002 < 0.002 <0.002 <0.00002 <0.00002 0.006 614 <0.0005 0.0005 < <0.0003 <0.0005 <0.0002
4-Oct-12 0.0010 5 <5 10 0.044 0.061 <0.00002 < 0.002 <0.002 <0.00002 <0.00002 <0.005 549 <0.0005 < <0.0002 < <0.0003 <0.0005 <0.0002

2-May-13 0.0013 14 7 448 0.058 0.073 <0.00002 < 0.002 <0.002 <0.00002 <0.00002 <0.005 613 <0.0005 0.0005 < <0.0003 <0.0005 <0.0002
3-Oct-13 0.0013 12 <5 7 0.048 0.044 <0.00002 < 0.002 <0.002 <0.00002 <0.00002 <0.005 645 <0.0005 0.0005 < <0.0003 <0.0005 <0.0002

7-May-14 0.0014 7 5 1680 0.042 0.073 <0.00002 0.0005 0.0001 <0.00002 <0.00002 <0.005 631 <0.0005 < <0.0002 < <0.0003 <0.0005 <0.0002
2-Oct-14 0.0067 13 196 6220 0.045 0.065 <0.00002 < 0.002 <0.002 <0.00002 <0.00002 <0.005 576 <0.0005 < <0.0002 <0.0005 <0.0002

6-May-15 0.0034 6 115 1250 0.048 0.069 <0.00002 < 0.002 <0.002 <0.00002 <0.00002 <0.005 616 0.0008 0.0011 < <0.0003 <0.0005 <0.0002
22-Sep-15 0.0026 <3 64 8 0.050 0.067 <0.00002 < 0.002 <0.002 <0.00002 <0.00002 <0.005 707 <0.0005 < <0.0002 < <0.0003 <0.0005 <0.0002
4-May-16 0.0017 10 96 1050 0.041 0.035 <0.00002 < 0.002 0.002 <0.00002 <0.00002 <0.005 559 <0.0005 0.001 < <0.0003 <0.0005 <0.0002

28-Sep-16 0.0077 13 181 6310 0.052 0.063 <0.00002 < 0.002 <0.002 <0.00002 <0.00002 <0.005 631 <0.0005 0.0006 < <0.0003 <0.0005 <0.0002
5-Jun-17 <0.001 3 68 1370 0.042 0.058 <0.00014 < 0.002 <0.002 <0.0002 <0.00002 <0.005 530 <0.0005 < <0.0002 < <0.0003 <0.0005 <0.0002

27-Sep-17 0.002 13 5 3230 0.047 0.066 <0.00014 < 0.002 <0.002 <0.0002 <0.00002 <0.005 592 <0.0005 0.0006 < <0.0003 <0.0005 <0.0002
15-May-18 0.002 5 77 810 0.045 0.072 <0.00014 < 0.002 <0.002 0.0057 <0.00002 0.022 523 <0.0005 0.0004 < <0.0003 <0.0005 <0.0002

3-Oct-18 0.0017 3 30 480 0.042 0.057 5 0.003 0.002 0.00174 <0.00002 0.010 545 <0.0005 < <0.0005 < <0.0003 <0.0005 <0.0005

Average 0.0027 8 77 1622 0.05 0.062 0.00002 0.002 0.001 0.00002 0.00002 0.012 601 0.0011 0.0007 0.0003 0.0007 0.0002
Maximum 0.0077 14 196 6310 0.058 0.073 0.00002 0.003 0.002 0.00002 0.00002 0.022 707 0.0014 0.0011 0.0003 0.0007 0.0002
Minimum 0.0009 3 5 7 0.041 0.035 0.00002 0.0005 0.0001 0.00002 0.00002 0.006 523 0.0005 0.0002 0.0003 0.0005 0.0002
Count 15 14 14 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15

All results expressed as mg/L except the following parameters:
pH as -log [H+] c  - applies to water at the point of consumption
phenols as ppb
conductivity as μS/cm
* denotes duplicate sample
** unsuitable for analysis, oil present

Phenols

Dichloromethane
(Methyl Chloride)

Dichlorobenzene 
1,4

Chesley Landfill Site: 219126
GM BluePlan Engineering Limited Page 1 of 30
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HISTORIC GROUNDWATER QUALITY DATA
Leachate Manhole MH-7

DATE Temp (°C) Calcium Magnesium Sodium Potassium Sulphate Chloride Hardness pH pH Conduct.Conduct. Iron Ammonia TKN Organic Nitrite Nitrate Mn Total o-PO4

(field) (field) (field) NH3 as N Nitrogen as N as N Phosphorus
as N

ODWQS 200 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 0.15 1*** 10*** 5 0.05
Nov-87 155 37 55 542 7.19 3630 10.5 72
May-88 95 38 41 396 7.6 1010 1 52 36
Nov-88 146 44 44 546 7.04 1101 4 0.8 3.55 51 37 160
May-89 130 77 62 642 6.39 1480 19 350
May-90 116 36.6 22.5 441 7.26 852 10 1.3 3.2 1.96
3-Jun-91 54
19-Nov-91 295 75 66.9 1047 6.98 1850 513 0.1 8.8 96 300
19-May-92 589
26-Oct-92 132 76.8 110 648 7.00 ** ** 17 124 ** ** >750
25-May-93 289 116 179 1200 7.86 2630 310 12 29.5 400 *1150
18-Oct-93 87.6 32.9 8.7 355 7.37 684 48.5 0.45 0.71+ 1.2 6
3-May-94 82.2 30.4 7.8 331 7.65 648 3.6 0.036 0.49 0.115 0.74 6
21-Oct-94 87.1 34.6 9.4 360 7.46 676 < 1 0.037 5.1 1.4 1.98 6.30 13
29-May-95 89.1 33.8 7.8 362 7.39 659 2.3 0.07 0.74 0.04 3.9 0.09 1.24 6
11-Oct-95 91.8 35.4 10.8 375 7.25 692 < 1 0.51 0.57 0.05 4.3 0.06 1.1 4
9-May-96 106 42.3 8.7 439 7.12 652 < 1 0.02 0.23 <0.1 3.4 < 1 0.01 < 1 < 2
25-Sep-96 88.4 35.3 9.2 366 7.13 676 < 1 0.06 0.29 <0.1 3.9 1 0.02 12 3
8-May-97 88.9 33.5 11.4 360 7.41 697 4 0.69 4 17 43
23-Oct-97 108 50.9 6.9 4.2 11.1 479 7.20 703 < 1 0.02 0.47 <0.1 3.9 < 1 0.20 7 31
23-Oct-97 DUP 103 50.7 6.2 3.8 11.1 466 7.34 702 < 1 0.02 0.55 <0.1 3.8 < 1 0.20 4 34
16-Apr-98 90.5 36.7 10.8 377 7.46 683 < 1 0.10 0.20 <0.1 3.9 < 1 0.02 3 2
21-Oct-98 NOT SAMPLED
21-Apr-99 130 46.2 8.3 4.2 13.3 515 7.17 782 17.6 < 0.005 0.39 1 <0.1 3.1 3 0.182 0.38 2 61
11-Nov-99 NO FLOW
13-Apr-00 143 34.6 41.2 12.4 500 6.96 778 < 1 0.38 0.72 0.34 <0.1 2.1 5 0.01 <0.01 10 2
17-Oct-00 99.3 38 7.69 2.91 11.4 404 6.64 744 < 1 0.25 0.64 0.39 0.3 2.0 16 0.04 4 13
24-Apr-01 86.8 37.1 8.1 3.4 13.8 369 7.37 745 3 0.44 1.54 1.1 0.3 3.3 5
3-Oct-01 93.6 36.1 5.2 2.6 10.3 382 7.52 690 < 1 0.48 0.54 0.06 <0.1 4.3 <1
18-Apr-02 94.3 37.4 3.3 1.8 10.2 389 6.95 698 < 1 0.01 0.19 0.18 <0.1 4.8 4
24-Oct-02 104 38.6 5.3 3.4 9.9 419 7.78 692 < 1 0.05 0.19 0.14 <0.1 4.7 < 0.5 0.02 <0.01 < 1 3
22-May-03 94.8 34.9 5.6 <0.4 9.7 380 7.76 663 < 1 <0.01 0.49 0.48 <0.1 4.0 0.6 0.1 <0.01 < 1 < 2
30-Oct-03 95.9 36.7 7.3 2.7 10.4 391 7.84 699 < 1 0.07 2.37 2.3 <0.1 4.2 9
20-May-04 5.5 2.3 9.8 361 7.43 626 < 1 <0.01 0.97 0.96 <0.1 4.8 0.7 0.036 0.24 <0.01 1 14
30-Sep-04 90 33.8 5.4 2.3 9.6 364 7.89 659 < 1 <0.01 0.52 0.51 <0.1 4.6 0.5 0.12 <0.01 12 10
5-May-05 9.2 85.8 34.1 5.7 2.3 10.5 355 7.15 7.6 665 630 < 1 0.02 3.01 2.99 <0.1 4.3 1.6 1.12 <0.01 < 3 62
29-Sep-05 10.5 197 66.3 26.7 11.6 38.9 764 7.71 8.9 912 856 21 0.93 3.14 2.21 0.4 2.8 23.3 0.47 <0.01 30 62
4-May-06 9.2 95.3 35.9 7 3.1 12.4 386 7.65 7.5 688 670 2 0.19 1.11 0.92 <0.1 4.4 3.2 0.09 < 3 8
28-Sep-06 10.2 76.8 32.4 14.3 3.8 11.9 325 7.7 7.9 671 681 < 1 0.3 4.1 3.8 <0.1 4.2 5.3 1.42 4 95
10-May-07 9.5 93.2 34.9 8 3.4 13.3 377 7.82 7.5 666 690 < 1 0.3 0.55 0.25 <0.1 4.2 1.1 0.02 < 3 12
4-Oct-07 10.9 68.4 44.5 6 3.4 10 354 7.4 7.1 597 634 < 1 0.14 0.42 0.28 <0.1 4.1 < 0.5 0.06 < 3 6
15-May-08 9.5 105 39.5 9 3.9 13.7 424 7.69 7.6 673 677 < 1 0.38 0.89 0.51 <0.1 4 1.3 0.08 < 3 <5
2-Oct-08 9.9 84.4 30.8 6.1 2.9 11.6 338 8.03 7.0 629 593 < 1 0.25 0.42 0.17 <0.1 4.2 1.1 0.02 < 3 <5
21-May-09 9.4 95.2 35.5 8.7 4 13.5 384 7.73 7.9 730 678 2 0.65 0.93 0.28 <0.1 3.8 1.8 0.02 < 3 10
15-Oct-09 8.9 117 42.3 8.7 4 13.9 467 7 8.1 705 735 2 1.03 1.61 0.58 <0.1 3.7 1.6 0.11 7 < 5
6-May-10 8.4 99.4 37.6 12.8 5 17.1 403 7.71 7.6 752 662 < 1 1.12 1.61 0.49 <0.1 3.6 2 0.04 < 3 20
11-Nov-10 9.8 134 47.7 10 4 15.9 530 7.17 726 < 1 0.88 1.54 0.66 <0.1 3.6 1.8 0.13 < 3 46
5-May-11 8.8 95.9 36.8 9.0 3.0 14.9 391 6.93 7.9 743 567 < 1 0.84 0.94 0.10 <0.1 3.7 1.5 <0.01 < 3 <5
30-Sep-11 11.4 131 47.8 9.6 4.3 13.8 523 7.57 7.2 745 690 < 1 0.40 1.43 1.03 <0.1 3.5 1.2 0.26 3 37
19-Apr-12 9.3 77.7 34.5 8.3 3.2 13.9 336 7.66 7.2 695 704 < 1 0.37 0.55 0.18 <0.1 3.5 1.0 0.01 8 < 5
3-Oct-12 10.8 95.5 37.1 9.0 3.8 14.8 391 8.10 7.36 693 745 < 1 0.75 1.08 0.33 <0.1 3.3 1.9 0.01 < 3 < 5
2-May-13 9.4 107 38.8 10.9 3.7 15.9 427 7.80 7.38 721 683 < 1 0.69 1.52 0.83 <0.1 3.1 2.0 0.11 < 3 8
3-Oct-13 10.1 93.1 35.0 8.4 3.2 13.0 376 7.61 7.13 651 597 < 1 0.28 0.54 0.26 <0.1 3.4 6.2 0.02 < 3 < 5
7-May-14 8.8 89.3 33.2 11.6 3.0 20.6 360 7.77 7.36 666 701 < 1 0.40 0.60 0.20 <0.1 3.2 2.7 0.02 < 3 12
2-Oct-14 10.3 90.3 33.9 8.4 3.0 14.2 365 7.92 7.44 670 633 < 1 0.22 0.55 0.33 <0.1 3.3 2.5 0.01 < 3 < 5
6-May-15 9.9 96.8 37.0 9.5 3.2 14.2 394 7.94 7.55 653 612 < 1 0.44 0.73 0.29 <0.1 3.0 4.7 <0.01 6 < 5
22-Sep-15 10.2 98.5 36.7 9.0 2.9 13.4 397 7.90 8.01 685 692 < 1 0.25 0.42 0.17 <0.1 2.9 0.9 <0.01 < 3 < 5
4-May-16 9 89.6 39.4 10.4 2.9 14.6 386 7.82 7.25 691 733 < 1 0.58 0.60 0.02 <0.1 2.6 0.8 <0.01 3 < 5
28-Sep-16 11.1 92.1 35.0 8.9 2.7 12.8 374 7.89 7.40 677 628 < 1 0.22 0.37 0.15 <0.1 2.6 1.2 <0.01 < 3 7
5-Jun-17 9.3 93.2 35.4 9.8 3.1 12.1 379 7.91 7.20 695 655 < 1 0.55 0.80 0.25 <0.05 2.60 1.1 0.03 < 3 8
27-Sep-17 10.5 96.2 37.9 8.0 2.8 11.3 396 7.96 6.97 675 556 < 1 0.18 0.57 0.39 <0.05 2.79 2.0 0.08 < 3 < 5
15-May-18 10.2 94.8 37.2 18.3 5.8 18.3 390 7.73 7.35 749 716 < 1 3.28 3.50 0.22 <0.05 2.31 3.2 0.04 < 3 20
3-Oct-18 10.2 86.7 36.2 9.1 3.1 14.4 366 8.09 7.13 707 606 < 2 0.49 0.70 0.21 <0.05 2.57 2.2 0.03 < 3 5
25-Nov-19 92.6 33.9 11.5 4.1 21.2 371 7.84 737 < 0.002 1.70 1.70 0.00 < 0.05 2.89 1.9 0.03 < 3 5
20-May-20 91.4 33.9 10.2 3.6 14.9 368 7.87 718 < 0.002 1.26 1.60 0.34 0.07 2.89 2.5 0.16 < 3 5
6-Nov-20 88.2 34.3 10.1 3.2 16.2 361 8.08 696 < 0.002 0.63 0.90 0.27 < 0.05 2.93 1.0 0.04 < 3 11
8-Apr-21
7-Oct-21 107 38.4 10.3 15.4 424 7.87 706 12.4 < 0.002 0.66 1.50 0.84 0.07 3.11 3.3 0.29 < 3 18
11-May-22
15-Sep-22

Average 9.8 107.7 41.1 9.0 3.6 41.2 20.8 436.9 7.5 7.5 822.8 667.6 15.0 26.0 1.0 4.0 0.6 0.2 3.5 6.1 0.1 0.2 <0.01 14.4 31.3
Maximum 11.4 295 116 26.7 11.6 41.2 179 1200 8.1 8.9 3630 856 17.6 589 17 124 3.8 0.4 4.8 72 0.182 1.98 400 350
Minimum 8.4 68.4 30.4 3.3 1.8 41.2 7.8 325 6.39 6.97 597 556 12.4 0.002 0.01 0.19 0 0.04 2 0.5 0.036 0.01 0.74 2
St. Dev. 0.76 40.294 14.1 3.8 1.5 NA 26.6 151.0 0.4 0.4 478.2 62.9 NA 103.95 2.71761 16.67 0.800 0.15 0.71 13.8 0.1032 0.39 54.872 66.987

All results expressed as mg/L except the following parameters:
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
* SAMPLE POISONED HIGH H2S
** SAMPLE UNSUITABLE FOR ANALYSIS, OIL PRESENT
ALL  26-OCT-92 SAMPLES HIGH IN H2S, RESULTS MAY BE UNRELIABLE
NOTE:  DUE TO BLOCKAGE, MH7 WAS MOVED 3m AND RENAMED MH7A

BODPhenols DOC COD

Chesley Landfill Site: 219126
GM BluePlan Engineering Limited Page 3 of 30
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HISTORIC GROUNDWATER QUALITY DATA
Leachate Manhole MH-8

DATE Temp (°C) Calcium Magnesium Sodium Potassium SulphateChloride Hardness pH pH Conduct.Conduct. Phenols Ammonia TKN Organic Nitrite Nitrate Magenese o-PO4

(field) (field) (field) NH3 as N Nitrogen as N as N
as N

ODWQS 200 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.15 1*** 10*** 5 0.05
1-Nov-87 212 109 125 979 6.79 2590 205 19.4 45.5 0.03 <.01 505 2.75 435 850
1-May-88 324 145 110 1407 6.62 2410 180 260 210
1-May-88 239 99 73 1003 6.69 1700 130 21 145
1-Nov-88 144 89 93 728 6.50 1950 12 39.8 42.5 38 350
1-May-90 1120 473 40.9 *4749 6.46 1114 9.5 14.5 185 39.8
3-Jun-91 51.8 6.56 1139 12 14.1 <0.1 39 2.1

19-Nov-91 162 79 75.4 730 6.52 1590 28 10 22.5 8.8 84
19-May-92 59.8 6.51 1340 70.5 14 18.2
26-Oct-92 176 95.2 186 832 8.00 ** ** 1.1 13.4 ** ** 475
25-May-93
18-Oct-93 93.1 33.7 9.5 372 7.07 697 10 0.31 0.77 2.4 0.62 4
3-May-94 79.9 31.2 7.8 328 7.24 655 4.2 0.138 0.47 1.6 0.008 1.57 < 2

21-Oct-94 92.7 35.1 9.2 376 7.18 693 < 1.0 0.153 0.50 1.6 0.018 3.92 8
29-May-95 88.9 34.2 8.2 363 7.17 665 3.9 0.15 0.98 0.04 3.7 0.1 4.24 4
11-Oct-95 97.4 35.8 11 391 6.92 701 1.4 0.41 0.61 0.02 4.2 0.03 1.9 < 2
9-May-96 96.7 37.2 8.9 395 6.96 657 1 0.11 0.3 <0.1 3.4 < 1 0.02 1 < 2
9-May-96 * 96.5 37.1 8.9 394 6.88 658 < 1 0.09 0.32 <0.1 3.4 < 1 <0.01 2 < 2

25-Sep-96 90.5 35.9 9.5 374 6.9 683 < 1 0.05 0.4 <0.1 3.7 < 1 0.07
25-Sep-96 * 90.2 36 9.5 373 7.01 684 < 1 0.06 0.06 <0.1 3.7 < 1 <0.01 2 11
8-May-97 87.4 34.2 12.0 359 6.99 714 < 1 1.11 4 16 33
8-May-97 * 87.0 32.6 12.1 351 6.89 712 3 1.09 4 20 34

23-Oct-97 105 49.2 7 4.1 11.3 465 7.13 705 < 1 0.15 0.45 <0.1 3.7 1 0.04 2 12
16-Apr-98 91.5 37.2 11.0 382 7.23 690 < 1 0.22 0.38 <0.1 3.7 < 1 0.03 7 8
16-Apr-98 * 91.3 37.5 11.1 382 7.29 689 < 1 0.23 0.36 <0.1 3.7 < 1 0.03 8 6
21-Oct-98 104 35.5 11.6 406 7.04 722 < 1 1.17 1.37 <0.1 3.3 2 0.01 8 5
21-Apr-99 No Flow
11-Nov-99 500 176 73.4 41 98.2 451 6.65 1920 49 17.3 19.8 <0.1 <0.1 89 251 710
11-Nov-99 * 486 160 72.4 45.1 97.6 338 6.68 1950 42 17.3 19.8 <0.1 <0.1 75 303 814
13-Apr-00 262 107 21.4 77 1095 6.88 1558 14 11.7 10.9 <0.1 <0.1 35 1.55 0.02 549 362
13-Apr-00 * 222 98.7 24.8 76.9 961 6.91 1499 10 9.13 10.3 1.17 <0.1 <0.1 22 2.14 <0.01 114 323
17-Oct-00 135 48.9 26 10.5 39 538 6.74 1093 < 1 5.19 7.7 2.51 <0.1 <0.1 30 0.93 21 62
17-Oct-00 * 125 46.9 23.4 9.57 40.3 505 6.8 1094 < 1 5.41 8.75 3.34 <0.1 <0.1 25 1.33 13 80
24-Apr-01 175 78.2 9.63 7.2 14.7 759 7.23 757 5 0.89 4.56 3.67 0.7 1 6
24-Apr-01 * 164 72.6 9.3 6.9 15.1 708 7.18 759 5 0.96 3.59 2.63 0.6 0.8 7
3-Oct-01 No Sample

18-Apr-02 94.1 37.7 3.8 1.8 10.4 390 6.9 701 < 1 0.09 0.26 0.17 <0.1 4.7 2
24-Oct-02 99.7 37.5 5.4 2.7 10 403 7.61 696 < 1 0.08 0.23 0.15 <0.1 4.6 < 0.5 0.01 <0.01 < 1 2
22-May-03 89.8 32.9 5.8 0.6 13.1 360 7.55 667 < 1 0.06 0.33 0.27 <0.1 3.9 0.7 0.01 <0.01 2 < 2
30-Oct-03 95.2 36.6 7.4 2.8 10.9 388 8.07 710 < 1 0.19 2.54 2.35 <0.1 4 3
20-May-04 5.6 2.4 10.1 347 7.28 637 < 1 0.19 0.48 0.29 <0.1 4.6 0.5 0.005 0.07 <0.01 2 3
30-Sep-04 91.2 34 5.5 2.4 9.9 368 7.64 677 < 1 <0.01 0.19 0.18 <0.1 4.5 0.5 0.01 <0.01 2 7
5-May-05 9.5 87.1 34.6 5.9 2.4 10.4 360 7.16 7.5 684 642 < 1 0.08 0.32 0.24 <0.1 4.2 0.6 0.01 <0.01 < 3 <5

29-Sep-05 10.8 136 50.7 25 11.3 37.7 549 7.99 7.7 922 833 22 0.65 3.25 2.6 0.6 3 19 0.29 <0.01 19 68
4-May-06 9.9 95.6 36 7 3.2 12.4 387 7.64 7.5 688 687 < 1 0.54 1.66 1.12 0.1 4.2 4.6 0.07 < 3 11

28-Sep-06 10 92.1 34.7 7.4 3.3 12.2 373 7.73 7.9 680 691 < 1 0.34 0.57 0.23 <0.1 4.1 1.8 0.02 3 < 5
10-May-07 9.1 89.7 34 8 3.4 13.3 364 7.78 7.3 650 702 < 1 0.42 0.61 0.19 <0.1 4.1 1.3 < 0.01 < 3 9

4-Oct-07 10.9 99 35.3 6.5 3 9.9 392 7.43 7.3 576 640 < 1 0.14 0.47 0.33 <0.1 4 < 0.5 0.03 < 3 < 5
15-May-08 10.2 102 38.8 8.8 3.8 13.1 416 7.59 7.7 670 680 < 1 0.43 0.69 0.26 <0.1 3.8 1.2 < 0.01 < 3 < 5

2-Oct-08 9.8 87.2 31.7 6 2.8 11.4 348 7.99 7.1 627 593 < 1 0.28 0.5 0.22 <0.1 4.2 1.1 0.03 7 < 5
21-May-09 9.5 95 35.5 8.5 3.9 13.4 384 7.66 7.8 717 669 2 0.66 0.93 0.27 0.2 3.8 1.7 0.02 3 12
15-Oct-09 9.0 98.1 36.9 8.8 3.9 14 397 6.87 7.7 699 713 < 1 0.91 1.14 0.23 <0.1 3.6 1.6 0.02 4 < 5
6-May-10 8.4 102 38.5 11.1 3.9 15.9 412 7.89 7.6 741 641 < 1 0.98 1.33 0.35 <0.1 3.5 1.9 0.01 < 3 11

11-Nov-10 9.8 105 39.7 9.8 3.6 15.4 426 7.16 735 < 1 0.85 1.15 0.3 <0.1 3.5 1.8 0.02 4 11
5-May-11 9.5 88.8 34.1 8.3 2.8 14.8 362 7.02 7.3 745 568 < 1 0.91 1.08 0.17 <0.1 3.6 1.5 0.03 5 < 5

30-Sep-11 7.0 95.6 37 8.5 3.5 13.8 391 7.62 7.0 741 678 < 1 0.48 0.94 0.46 <0.1 3.4 1.2 0.08 4 32
19-Apr-12 9.6 77.3 34.4 8.2 3.2 13.6 335 7.63 7.2 700 694 < 1 0.36 0.64 0.28 <0.1 3.5 1.1 0.02 8 < 5
3-Oct-12 11.1 96.1 37.2 8.8 3.7 14.5 393 8.02 7.25 698 735 < 1 0.74 1.14 0.40 <0.1 3.2 1.7 0.02 < 3 < 5
2-May-13 10.4 104 38.2 11.4 3.9 15.6 417 7.63 7.20 710 680 < 1 0.72 1.25 0.53 <0.1 3.0 2.3 0.04 < 3 8
3-Oct-13 10.4 92.3 34.8 8.2 3.1 12.9 374 7.52 7.09 649 587 < 1 0.27 0.53 0.26 <0.1 3.4 3.7 0.01 < 3 < 5
7-May-14 9.0 88.6 33.0 11.2 3.0 19.7 357 7.74 7.32 667 696 < 1 0.43 0.61 0.18 <0.1 3.1 2.8 0.02 < 3 5
2-Oct-14 10.6 92.1 34.2 8.4 3.0 13.8 371 7.91 7.33 669 633 < 1 0.19 0.40 0.21 <0.1 3.2 2.7 < 0.01 3 < 5
6-May-15 10.1 98.1 37.4 9.5 3.2 14.1 399 7.93 7.43 650 630 < 1 0.45 0.64 0.19 <0.1 2.9 5.1 < 0.01 < 3 < 5

22-Sep-15 12.0 99.7 37.1 9.0 2.9 13.5 402 7.96 8.14 688 731 < 1 0.28 0.45 0.17 <0.1 2.9 0.9 < 0.01 < 3 < 5
4-May-16 10.3 89.2 39.2 10.8 3.1 14.4 384 7.79 7.15 686 740 < 1 0.58 0.81 0.23 <0.1 2.5 0.8 < 0.01 3 < 5

28-Sep-16 11.1 93.3 35.5 8.7 2.7 12.6 379 7.91 7.34 685 627 < 1 0.24 0.48 0.24 <0.1 2.6 1.1 0.02 < 3 < 5
5-Jun-17 9.3 93.7 35.7 9.7 3.1 11.9 381 7.92 7.12 697 655 < 1 0.55 0.8 0.25 <0.05 2.51 1.3 0.04 < 3 < 5

27-Sep-17 10.8 95.8 37.2 7.9 2.8 11.2 392 7.96 7.19 677 553 < 1 0.24 0.80 0.56 <0.05 2.74 2.0 0.12 < 3 < 5
15-May-18 9.3 96.3 37.2 16.9 5.5 21.2 394 8.03 7.39 735 720 < 1 2.83 3.1 0.27 <0.05 2.17 3.3 0.04 < 3 13

3-Oct-18 10.2 84.9 35.7 9.0 3.1 14.1 359 7.99 7.30 706 610 < 2 0.56 0.6 0.04 <0.05 2.48 2.4 0.02 < 3 < 5
25-Nov-19 94.5 34.3 11.4 4.0 19 377 7.86 729 < 0.002 1.63 1.7 0.07 0.15 2.8 2.6 0.02 < 3 < 5
20-May-20 96.2 36.3 10.8 3.9 14.5 389 7.81 709 < 0.002 1.19 1.3 0.11 0.1 2.95 2.4 0.02 < 3 < 5

6-Nov-20 94.2 36.3 10.2 3.3 15.3 385 7.93 696 < 0.002 0.65 1.4 0.75 < 0.05 2.85 1.0 0.22 < 3 25
8-Apr-21
7-Oct-21 87 34.8 9.2 14.8 361 7.76 709 < 0.002 0.67 0.8 0.13 < 0.05 2.92 2.2 0.03 < 3 < 5

11-May-22 92.1 34.6 9.6 3.1 16.9 372 7.81 709 < 0.001 0.77 0.9 < 0.05 2.69 2.1 0.01 < 3 < 5
15-Sep-22 90.9 34.8 8.8 2.9 12.4 370 8.07 676 < 0.001 0.24 0.5 < 0.05 2.8 1.5 0.02

Average 9.9 138.2 55.6 12.4 5.6 23.1 27.7 466.0 7.4 7.4 881.6 667.7 12.2 3.0 6.8 0.7 0.3 3.4 19.1 0.005 0.2 0.01 35.2 77.2
Maximum 12 1120 473 73.4 45.1 24.8 186 1407 8.07 8.14 2590 833 205 39.8 185 3.67 0.7 4.7 505 0.005 2.75 0.02 549 850
Minimum 7 77.3 31.2 3.8 0.6 21.4 7.8 328 6.46 7 576 553 0.001 0.05 0.06 0.04 0.02 0.8 0.5 0.005 0.008 0.01 0.62 2
St. Dev. 0.97 143.49 59.63 13.67 8.36 2.40 33.52 208.09 0.50 0.28 433.11 60.44 36.28 6.58 23.75 0.94 0.27 0.79 70.63 NA 0.60 NA 101.65 189.63

All results expressed as mg/L except the following parameters:
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
* denotes duplicate sample
** unsuitable for analysis, oil present
ALL  26-OCT-92 SAMPLES HIGH IN H2S, RESULTS MAY BE UNRELIABLE

BOD CODDOC Total
Phosphorus

Chesley Landfill Site: 219126
GM BluePlan Engineering Limited Page 5 of 30
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HISTORIC GROUNDWATER QUALITY DATA
TH1-82

DATE Temp Calcium Magnesium Sodium Potassium Alkalinity Sulphate Chloride Hardness pH pH Conduct.Conduct. Iron Phenols Ammonia TKN Organic Nitrite Nitrate DOC Magenese Arsenic o-PO4

(field) as as (field) (field) NH3 as N Nitrogen as N as N
°C CaCO3 CaCO3 as N

ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 0.15 1*** 10*** 5 0.05 0.025***
18-Jul-83 136 53.0 3.7 2.80 358 178 2.0 558 7.70 945 8.35 18.0 0.295 0.69
2-Aug-83 135 53 3.5 2.60 354 195 1.5 556 7.40 940 1.18 1.5 0.200 0.41
9-Jul-86 190 66 1 3.1 313 480 1 747 7.75 1260 7.6 < 1 1.17 1.6 0.01 2 4.3 0.075
13-Nov-86 162 51 3.4 4.2 429 215 1 615 7.64 1000 7.1 < 1 1.2 1.24 0.04 0.1 0.053
5-May-87 125 45 1 498 7.44 920 < 1 1.4 2.12 0.01 0.5 10.5
19-Nov-87 139.4 45.34 0.65 535 7.61 < 1 5.1
19-May-88 112.4 35.1 0.6 426 7.85 765 < 1 4.9
2-Nov-88 117.2 38.9 1.1 453 7.23 850 < 1 5.5
24-May-89 107 37.7 2.83 2.5 386 68.5 0.8 423 7.17 782 5.1 1 1.2 4.8 0.11
11-Dec-89 129 40.2 1.9 488 7.23 853 < 1 5.8
16-May-90 96.9 29.3 1 363 7.17 694 1 3.9
4-Dec-90 95 26.8 0.9 348 7.25 648 < 1 5.9
3-Jun-91 104 31.3 1.8 389 7.27 708 < 1 4.1
19-Nov-91 121 37.6 0.7 457 7.14 811 < 1 6.3
19-May-92 105 35.3 1.1 408 7.12 745 < 1 4.8
26-Oct-92 130 37.2 0.4 478 7.12 799 5.0 0.002 5.6
25-May-93 115 31.2 0.6 417 7.15 745 1 0.429 2.7
25-May-93 * 113 30.5 0.6 410 7.19 738 1.5 0.431 3.0
18-Oct-93 129 26.3 1 472 7.49 816 2 0.357 4.8
3-May-94 96.6 23.2 0.7 1 0.7 337 7.43 607 < 1 0.190 4.0
21-Oct-94 133 42.2 1.1 508 7.41 880 < 1 0.220 2.7
29-May-95 126 33.2 0.5 454 7.18 766 7.2 0.04 3.9
11-Oct-95 138 44.2 0.5 528 7.31 925 < 1 0.26
9-May-96 104 24.3 2.1 360 7.07 509 < 1 0.01 < 1
9-May-96 * 106 24.2 2.2 364 7.04 590 1 0.01 < 1
25-Sep-96 149 37.2 2.1 525 7.10 953 < 1 0.05 1
25-Sep-96 * 148 50.5 2.1 578 7.17 936 < 1 0.06 < 1
8-May-97 81.8 18.5 1.7 281 7.07 530 1 0.04 3
8-May-97 * 86.8 19.3 1.7 296 7.10 530 1 0.04 4
23-Oct-97 131 42.1 3.3 501 6.97 787 < 1 0.06 < 1
16-Apr-98 101 23.6 1 349 7.07 600 < 1 0.02 6
21-Oct-98 129 32.7 1.4 457 6.77 826 < 1 0.06 < 1
21-Apr-99 131 29.1 1 447 7.26 819 < 1 0.02 2
11-Nov-99 161 33.6 2.8 1.2 405 159 1.9 541 6.79 963 6.21 < 1 0.01 13 0.202
13-Apr-00 157 37.9 385 144 1.9 548 7.06 853 5.9 < 1 <0.01 5 0.166
17-Oct-00 197 47.9 2.8 689 6.85 1121 < 1 <0.01 10
24-Apr-01 112 26.5 1.1 389 7.24 690 < 1 <0.01 6
3-Oct-01 160 40.8 2.1 2.4 1.9 568 7.17 908 4 0.04 7
18-Apr-02 96.6 23.2 <1.0 1.1 2.3 337 7.11 609 < 1 <0.01 6
24-Oct-02 177 45 1.5 627 7.86 949 < 1 0.04 2.3
22-May-03 121 26.4 10.4 411 7.48 708 < 1 <0.01 3.9
30-Oct-03 138 28.9 1.7 464 7.73 777 < 1 0.03 0.58 0.55 <0.1 0.1 16
20-May-04 1.5 394 7.22 606 < 1 0.05 3.8 0.173 <0.001 <0.01
30-Sep-04 140 31.6 1.7 481 7.29 760 < 1 0.03 3.4 0.001 <0.01
5-May-05 8.4 117 24.1 391 7.17 7.9 641 590 < 1 <0.01 2.7 <0.001 <0.01
29-Sep-05 12.5 136 29.3 1.7 460 7.23 7.6 803 704 < 1 0.03 0.84 0.81 9.2 0.0030 <0.01
29-Sep-05 * 137 29.6 1.6 464 7.16 806 < 1 0.03 0.52 0.49 9.1 0.0030 <0.01
4-May-06 9.7 109 23.2 0.5 368 7.52 7.4 604 604 < 1 0.03 0.69 0.66 <0.1 0.1 0.88 0.0030
28-Sep-06 12.1 128 28.5 1.2 437 7.2 7.8 730 737 < 1 0.02 0.6 0.58 <0.1 0.1 0.32 0.0006
10-May-07 8.0 106 22.6 0.7 358 7.54 7.5 586 618 < 1 <0.01 1 0.09 <0.1 0.1 0.46 0.0004
4-Oct-07 13.6 132 29.5 1.6 451 7.33 7.7 822 715 < 1 <0.01 0.32 0.31 <0.1 0.2 0.16 0.0008
15-May-08 9.7 104 20.6 1 345 7.5 7.5 564 581 < 1 0.02 0.39 0.37 <0.1 <0.1 0.15 0.0004
2-Oct-08 12.1 123 25.6 1.1 413 7.86 7.2 739 625 < 1 0.05 0.47 0.42 <0.1 0.1 0.07 0.0001
21-May-09 10.1 113 24.1 1 380 6.41 651 580 < 1 <0.01 0.45 0.44 <0.1 0.1 0.07 0.0004
15-Oct-09 11.1 129 26.6 1.3 431 6.59 7.7 749 737 < 1 <0.01 0.51 0.50 <0.1 0.1 0.22 0.0006
6-May-10 8.8 117 22.5 1.1 386 6.99 7.4 694 586 < 1 <0.01 0.51 0.50 <0.1 0.2 0.25 0.0004
11-Nov-10 10.7 130 26.7 2.8 434 6.67 7.6 736 817 < 1 0.03 0.41 0.38 <0.1 <0.1 0.1 0.0005
5-May-11 7.9 88.6 18.2 2 0.8 296 7.32 8.0 578 474 < 1 0.01 0.30 0.29 <0.1 <0.1 0.05 0.0004
29-Sep-11 13.9 117 24.9 1.0 394 7.50 7.2 740 670 < 1 0.02 0.32 0.30 <0.1 <0.1 0.09 <0.0001
29-Sep-11 * 115 24.5 1.0 387 7.51 727 < 1 0.03 0.33 0.30 <0.1 <0.1 0.08 0.0004
19-Apr-12 9.2 97.8 19.2 1.1 323 7.72 7.3 543 546 < 1 <0.01 0.31 0.31 <0.1 <0.1 0.05 0.0003
4-Oct-12 13.7 129 27.9 1.6 438 7.78 7.42 731 746 < 1 <0.01 0.49 0.49 <0.1 0.1 0.08 0.0004
2-May-13 7.8 96.3 18.0 1.0 315 7.79 7.25 468 415 < 1 <0.01 0.44 0.44 <0.1 <0.1 0.06 0.0002
2-May-13 * 98.1 18.1 0.5 320 7.84 472 < 1 0.01 0.41 0.40 <0.1 <0.1 0.05 0.0002
3-Oct-13 13.2 130 25.2 0.7 430 7.61 7.02 667 644 < 1 0.02 0.57 0.55 <0.1 <0.1 0.04 0.0006
7-May-14 7.2 85.2 16.7 0.8 281 8.03 7.38 492 492 < 1 <0.01 0.40 0.40 <0.1 <0.1 0.02 0.0005
2-Oct-14 13.4 139 25.2 0.5 452 7.70 7.19 715 698 < 1 0.04 0.56 0.52 <0.1 <0.1 0.05 0.0008
6-May-15 7.7 105 20.2 0.5 345 7.83 7.55 536 515 < 1 <0.01 0.7 0.7 <0.1 0.1 0.04 0.0005
22-Sep-15 14.7 137 27.2 0.5 454 7.70 7.82 747 765 < 1 0.04 0.4 0.36 <0.1 <0.1 0.03 0.0007
4-May-16 7.9 102 20.9 2 0.8 341 7.98 7.38 520 548 1.49 < 1 0.05 0.4 0.35 <0.1 0.1 < 0.01 <0.0001
28-Sep-16 15.1 121 25.3 29 0.5 406 7.82 7.39 696 647 1.91 < 1 0.03 0.48 0.45 <0.1 <0.1 < 0.01 0.0005
28-Sep-16 * 122 25.4 29 0.5 408 7.87 708 1.85 < 1 0.05 0.62 0.57 <0.1 <0.1 < 0.01 0.0005
5-Jun-17 10.3 104 21.5 <1 0.5 348 7.69 7.27 595 572 1.31 < 1 <0.01 0.6 0.60 <0.05 <0.05 0.01 0.0003
27-Sep-17 14.0 124 26.5 10 0.5 419 7.91 6.95 730 596 2.16 < 1 0.05 0.6 0.55 <0.05 <0.05 0.01 0.0005
15-May-18 7.8 90.4 18.8 2 0.5 303 7.91 7.49 513 501 1.78 < 1 0.07 0.4 0.33 <0.05 <0.05 0.07 0.0003
3-Oct-18 12.5 113 22.5 30 0.9 375 7.97 6.95 685 604 1.81 8 0.08 0.4 0.32 <0.05 <0.05 0.07 0.0005
30-May-19 84.2 17.8 235 2 0.7 284 7.75 451 0.649 < 0.002 0.1 0.4 0.3 < 0.05 0.07 0.06 0.0002

25-Nov-19 123 54.8 7.5 3.5 391 95 30.3 533 7.64 966 0.288 < 0.002 0.2 1.3 1.1 < 0.05 0.26 3.84 0.0032
20-May-20 165 72.3 33.8 3.5 530 123 39.3 710 7.47 1230 < 0.005 < 0.002 0.2 17.9 17.7 < 0.5 < 0.5 24.7 0.0026
6-Nov-20 103 51.2 21.1 1.8 360 45 25.4 468 7.76 809 1.28 < 0.002 0.34 < 0.05 0.23 3.27 0.0133
8-Apr-21 160 73.8 24.9 531 152 32.2 704 7.61 1270 < 0.002 0.14 9.5 9.36 0.09 0.11 22.5 0.0017
7-Oct-21 145 62.3 28.6 2.6 462 113 29.9 619 7.5 1130 0.614 < 0.002 0.11 0.7 0.59 < 0.05 0.21 0.93 0.005
11-May-22 177 73.4 26.1 572 135 41 744 7.39 1330 < 0.001 0.15 0.5 < 0.05 < 0.05 0.77 0.0013
15-Sep-22 116 59 25.6 2.2 455 80 23.7 533 7.67 962 1.84 < 0.001 0.23 2.4 < 0.05 < 0.05 1.2 0.0172

Average 10.8 123.5 33.3 12.5 2.5 411.1 104.0 3.9 445.5 7.39 7.44 763.3 618.8 3.07 1.4 0.17 1.25 1.17 0.04 0.2 4.9 0.13 1.6 0.0017 0.01
Maximum 15.1 197 73.8 33.8 4.2 572 480 41 747 8.03 8.00 1330 817 8.35 18 1.40 17.9 17.7 0.09 2 16 0.202 24.7 0.0172
Minimum 7.2 81.8 16.7 0.7 1 235 2 0.4 281 6.41 6.95 451 415 0.288 0.001 0.002 0.30 0.09 0.01 0.07 1 0.053 0.01 0.0001
St. Dev. 2.5 24.0 13.7 12.3 1.0 88.8 108.8 8.7 107.0 0.35 0.27 188.1 96.8 2.66 2.2 0.31 2.93 3.16 0.04 0.4 3.2 0.06 5.4 0.0034
* denotes duplicate sample
** Based on the Hydrogeological Investigation (1984) report, monitoring well TH1-81, as referenced in previous Annual Monitoring Reports, was mislabelled and is actually well TH1-82.  Well TH1-82 was decommissioned between 1984 and 1986.
*** Standard related to health.
1983 data is from CRA Hydrogeological Investigation (1984)
All results expressed as mg/L except the following parameters
pH as -log [H+]
phenols as ppb
conductivity as μS/cm

OW6-19

Total
Phosphorus

Chesley Landfill Site: 219126
GM BluePlan Engineering Limited Page 7 of 30
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HISTORIC GROUNDWATER QUALITY DATA
Monitoring Well OW1-83

DATE Temp Calcium Magnesium Sodium Potassium Alkalinity Sulphate Chloride Hardness pH pH Conduct.Conduct. Iron Ammonia TKN Organic Nitrite Nitrate DOC Magenese Total o-PO4

(field) as as (field) (field) NH3 as N Nitrogen as N as N Phosphorus
°C CaCO3 CaCO3 as N

ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 0.15 1*** 10*** 5 0.05 0.025***
18-Jul-83 79.5 40.8 8.9 1.65 296 64 12 367 7.87 690 0.10 < 1 0.045 0.39
2-Aug-83 84.5 39.6 8.2 1.45 305 70 10.5 374 7.63 700 0.24 < 1 0.040 0.12
9-Jul-86 70 40 7.5 1.3 292 74.5 11 340 7.78 735 2.05 4.0 0.145 0.24 0.01   < 0.01 1.7
13-Nov-86 18 38.4 9 1.85 150 67.5 11 203 8.14 423 7.4 3.0 0.44 0.85   < 0.01   < 0.01 1.4 0.06
19-Nov-87 86.2 43.26 12.26 394 7.74 0.9 2
19-May-88 40.7 40.75 12.4 270 8.02 540 < 1 2.7
2-Nov-88 23.9 39.02 12.8 221 7.94 481 < 1 2.6
24-May-89 84.1 44.2 9.6 3.4 336 79 15.5 392 7.55 758 1.32 < 1 0.0007 1.9 0.08
11-Dec-89 87.2 44.2 13.7 400 4.49 724 < 1 0.3
16-May-90 83.3 42.5 16.1 383 7.51 751 4.0 0.8
2-Dec-90 86.1 44.8 14.8 400 7.52 757 < 1 1.1
3-Jun-91 90 46.1 14.5 415 7.56 764 1.5 1.4
19-Nov-91 88.3 48.4 14.2 420 7.5 800 1.5 1.1
19-May-92 95.1 51.8 14.0 451 7.47 814 5.0
26-Oct-92 91.4 54.1 13.0 451 7.44 808 < 1 0.193 0.9
26-Oct-92 * 94.6 53.2 13.3 456 7.47 802 < 1 0.011 0.8
25-May-93 89.4 44.5 13.4 407 7.51 753 < 1 0.037 0.7
18-Oct-93 80.9 45.2 12.4 388 7.51 749 9.5 0.051 0.8
3-May-94 90.7 46.4 8.9 1.5 10.1 418 7.67 745 < 1 0.033 0.9
3-May-94 * 90.0 45.4 8.5 1.4 10.1 412 7.64 751 < 1 0.032 0.9
21-Oct-94 80.7 46.7 11.6 394 7.62 739 < 1 0.028 0.9
29-May-95 80.3 49.2 10 403 7.52 763 1.5 0.04 1.3
11-Oct-95 67.7 41.7 12.8 341 7.4 625 3.1 0.18
9-May-96 89.3 43 11.3 400 7.28 708 < 1 <0.01 < 1
25-Sep-96 86.8 47.9 11.4 414 7.34 748 < 1 0.03 1
8-May-97 80.1 44.1 11.4 382 7.27 741 < 1 0.06 4
23-Oct-97 89.1 45.0 10.8 408 7.24 736 < 1 0.03 < 1
23-Oct-97 * 90.2 45.3 11.0 412 7.42 735 < 1 0.04 < 1
16-Apr-98 59.2 38.7 12.6 307 7.2 571 < 1 0.01 1
21-Oct-98 80.0 39.4 12.0 362 6.83 672 3 0.02 < 1
21-Apr-99 40.4 22.1 11.8 192 7.47 691 < 1 0.02 < 1
21-Apr-99 * 39.6 21.7 11.8 188 7.43 689 < 1 0.03 9
11-Nov-99 53.5 26.6 5.5 <1.0 217 11.4 17.3 243 7.26 471 14 < 1 <0.01 5 0.099
11-Nov-99 * 51.6 24.3 5.2 <1.0 203 5.5 17.6 229 7.23 440 16.9 < 1 <0.01 < 1 0.105
13-Apr-00 40.9 32 247 29.5 13.9 234 7.22 554 15.4 < 1 0.02 4 0.143
17-Oct-00 78.7 45.2 7.84 1.96 11.5 383 7.21 700 < 1 0.02 8
24-Apr-01 78.1 55.9 12.6 425 7.52 713 < 1 0.02 6
3-Oct-01 38.1 31.7 6.5 1.5 15.3 226 7.27 407 < 1 <0.01 4
18-Apr-02 86.1 51.2 7.6 1.8 12.6 426 7.21 788 < 1 0.01 3
24-Oct-02 89.5 51.1 8.1 2.2 330 73 12.2 434 8.17 769 2.38 < 1 0.06 <0.1 <0.1 0.57 0.04
22-May-03 82.2 45.5 10.2 393 7.75 711 < 1 <0.01 0.8
30-Oct-03 56.6 40.1 12.8 306 8 555 < 1 0.07 0.11 0.04 <0.1 0.1 10
20-May-04 13.6 408 7.72 636 < 1 0.04 0.9 0.05 < 0.001 <0.01
20-May-04 * 13.6 410 7.67 654 < 1 0.05 0.9 0.051 < 0.001 <0.01
30-Sep-04 44.6 38.6 15 270 7.64 485 < 1 0.63 1.5 0.001 <0.01
5-May-05 11.2 25.8 31.6 194 7.4 8.0 503 526 < 1 <0.01 0.7 < 0.001 <0.01
29-Sep-05 11.6 31.4 37.3 16.3 232 7.89 8.2 490 652 < 1 0.01 0.35 0.34 3.5 < 0.001 <0.01
4-May-06 29.6 35.1 17.9 218 7.91 425 < 1 <0.01 0.88 0.87 <0.1 <0.1 0.04 0.003
28-Sep-06 11.1 56.2 46.2 7 330 7.7 8.8 597 449 < 1 0.02 0.49 0.47 <0.1 <0.1 0.13 0.0001
10-May-07 INS
4-Oct-07 INS
15-May-08 32.4 37.1 15.2 233 7.73 498 < 1 0.03 1.49 1.46 <0.1 <0.1 0.07 0.0001
2-Oct-08 INS
21-May-09 INS
19-Oct-09 8.3 35.8 40.7 14.9 257 7.28 8.2 569 742 < 1 0.02 0.48 0.46 <0.1 <0.1 0.07 < 0.0001
6-May-10 INS
11-Nov-10 INS
19-May-11 11.8 47.4 51.5 12.6 330 7.86 7.5 667 460 < 1 0.04 0.92 0.88 0.1 0.1 0.07 0.0001
29-Sep-11 INS
24-Nov-11 8.9 33.7 46.5 14.0 276 8.00 8.43 566 423 < 1 0.08 <0.05 <0.1 <0.1 <0.01 0.0002
26-Apr-12 7.8 59.0 41.9 8.7 1.9 290 36 15.5 320 8.13 7.57 667 435 4.64 < 1 <0.01 0.46 0.46 <0.1 <0.1 0.04 0.0001
4-Oct-12 13.7 15.7 28.5 12.7 156 8.03 8.66 371 480 < 1 0.09 0.36 0.27 <0.1 <0.1 0.05 < 0.0001
2-May-13 10.1 11.4 42.5 16.0 203 7.97 8.00 372 314 < 1 0.04 0.27 0.23 <0.1 <0.1 0.02 < 0.0001
3-Oct-13 10.0 10.8 32.5 14.9 160 8.16 8.26 312 281 3 0.22 1.18 0.96 <0.1 <0.1 0.13 0.0001
7-May-14 9.7 15.3 35.4 13.9 184 8.18 8.21 387 308 < 1 0.15 0.63 0.48 <0.1 <0.1 0.09 < 0.0001
2-Oct-14 10.0 10.1 42.8 13.9 201 8.18 8.38 391 317 58 0.79 13.9 13.11 <0.1 <0.1 0.40 0.0001
6-May-15 9.8 12.4 24.2 15.5 131 8.04 7.76 336 337 < 1 0.39 0.7 0.31 <0.1 <0.1 0.16 < 0.0001
22-Sep-15 13.3 11.2 17.3 12.7 99 7.85 8.52 229 429 < 1 0.59 1.2 0.61 <0.1 <0.1 0.04 0.0001
4-May-16 8.28 54.3 37 19.5 244 8.28 446 <0.005 < 1 0.03 0.2 0.17 <0.1 <0.1 <0.01 < 0.0001
28-Sep-16 9.7 16.0 52.4 37 51.4 255 8.06 8.20 522 500 2.41 < 1 0.08 0.24 0.16 <0.1 <0.1 <0.01 < 0.0001
5-Jun-17 9.7 13.3 48.3 22 53.9 232 7.95 7.90 675 502 0.290 5 0.34 0.3 <0.05 <0.05 <0.01 0.0002
27-Sep-17 10.1 22.1 54.2 20 59.9 278 8.16 7.62 632 529 3.13 < 1 0.09 0.3 0.21 <0.05 <0.05 0.01 0.0002
15-May-18 9.2 12.9 49.5 8.0 69.5 236 8.38 7.97 538 524 1.05 < 1 0.04 0.2 0.16 <0.05 <0.05 0.02 < 0.0001
3-Oct-18 10.1 17.7 44.5 5.0 77.4 227 8.07 7.05 653 542 3.06 3 0.20 0.3 0.10 <0.05 <0.05 0.41 < 0.0001
30-May-19 12.8 46.6 172 2.0 78.7 224 8.22 554 < 0.005 < 0.002 0.07 0.1 0.03 < 0.05 0.05 0.03 < 0.0001
25-Nov-19 12.6 49 172 3.0 92.8 233 8.11 595 2.05 < 0.002 0.11 0.3 0.19 < 0.05 0.09 0.01 < 0.0001
20-May-20 16.9 48.7 39.6 2.7 177 3.0 84.4 242 7.98 601 < 0.005 < 0.002 0.04 0.3 0.26 < 0.05 0.06 0.02 < 0.0001
6-Nov-20 18.4 48.3 40.3 2.7 182 4.0 86.9 245 8.13 604 1.19 < 0.002 0.04 < 0.05 < 0.05 0.03 < 0.0001
8-Apr-21 16.4 49.9 43.2 194 3.0 87.3 246 8.19 631 < 0.002 0.05 0.2 0.15 0.08 < 0.05 0.01 < 0.0001
7-Oct-21 13.7 45.3 43.1 2.5 160 2.0 94.2 220 8.04 604 3.32 < 0.002 0.08 0.2 0.12 0.07 < 0.05 0.03 < 0.0001
11-May-22 13.1 41.4 38.5 156 3.0 110 203 7.7 580 < 0.001 0.03 0.1 < 0.05 < 0.05 0.04 < 0.0001
15-Sep-22 14.7 42.3 40.6 2.4 166 2.0 89.7 211 8.1 575 3.9 < 0.001 0.11 3.6 < 0.05 < 0.05 0.19 < 0.0001

Average 10.3 51.8 42.3 17.8 2.0 224.7 27.6 24.9 306.3 7.7 8.1 614.0 460.5 4.5 2.1 0.1 1.0 0.9 0.1 0.1 2.2 0.079 0.09 0.0003 0.01
Maximum 13.7 95.1 55.9 43.2 3.4 336 79 110 456 8.38 8.8 814 742 16.9 58 0.79 13.9 13.11 0.1 0.1 10 0.143 0.41 0.003
Minimum 7.8 8.28 17.3 5.2 1.3 150 2 7 99 4.49 7.05 229 281 0.1 0.001 0.0007 0.1 0.03 0.01 0.05 0.3 0.040 0.01 0.0001
St. Deviation 1.5091 31.2957 8.2925326 15.59482 0.590838 65.68893 28.3969 26.474 94.4483 0.506 0.4332 138.91 119.07 5.1961 6.6865 0.1611 2.4472 2.5664 0.0387 0.0235 2.2944 0.03539 0.1091461 0.00058

DATE Benzene Xylene, Xylene, PHC F1
m,p- o- (C6-C10)

ODWQS 0.005
4-May-16 <0.5 <0.4 <0.1 <0.4 <20
28-Sep-16 <0.5 <0.4 <0.1 <0.4 <20
5-Jun-17 <0.5 <0.4 <0.1 <0.4 <20
27-Sep-17 <0.5 <0.4 <0.1 <0.4 <20
15-May-18 <0.5 <0.4 <0.1 <0.4 <20
3-Oct-18 <0.5 <1.0 <0.5 <1.1 <50

Average
Maximum
Minimum
Count

* denotes duplicate sample
*** Standard related to health.
All results expressed as mg/L except the following parameters
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
1983 data is from CRA Hydrogeological Investigation (1984)
INS - insufficient recovery for sampling

Phenols Arsenic

Toluene Ethylbenzene PHC F2 PHC F3 PHC F4 
(>C10-C16) (>C16-C34) (>C34-C50)

0.024 0.0024
<0.5 <0.5 <50 3300 400
<0.5 <0.5 <50 400 <400
<0.5 <0.5 <50 <400 <400
<0.5 <0.5 <50 <400 <400
<0.5 <0.5 <50 <400 <400
<0.5 <0.5 <50 700 <400

2

1200
3300
400

Chesley Landfill Site: 219126
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HISTORIC GROUNDWATER QUALITY DATA
Monitoring Well OW2-83

DATE Temp Calcium Magnesium Sodium Potasium Alkalinity Sulphate Chloride Hardness pH pH Conduct. Conduct. Iron Phenols Ammonia TKN Organic Nitrite Nitrate DOC Maganese Total Aresenic o-PO4

(field) as as (field) (field) as N as N Nitrogen as N as N Phosphorous
°C CaCO3 CaCO3

ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 0.15 1*** 10*** 5 0.05 0.025***
18-Jul-83 - - - - - - - - - - - 3.5 - -
18-Jul-83 72 27 - - 178 116 15 290 8.0 430 0.08 - - -
2-Aug-83 55 32.6 8.1 1.65 181 78 11.5 272 7.72 525 0.06 2.0 0.010 0.10
9-Jul-86 64 24.4 5.8 1.15 204 5.8 11 261 7.91 575 17.5 1 0.495 0.76 0.01 <0.1 1
13-Nov-86 39.5 25.8 6.1 1.2 132 74 10.5 205 7.91 412 8.2 4.5 0.2 0.67 <0.1 <0.1 0.15
5-May-87 63.5 28.6 11 277 7.76 565 < 1 1.1 1.8 0.01 0.5 7.1
19-Nov-87 85.6 34.34 8 355 7.84 < 1 2.1
19-May-88 79 35.24 8.4 343 8.09 655 < 1 2.4
2-Nov-88 58.4 27.44 8.9 259 7.44 533 < 1 1.7
24-May-89 49.8 28.3 40.2 1.2 204 73.5 8.8 241 7.97 544 0.4 < 1 0.007 2.7 0.042
11-Dec-89 41.3 29.1 8.9 223 7.92 444 < 1 0.4
16-May-90 36.6 25.6 9.9 197 7.56 428 < 1 0.5
4-Dec-90 48.5 22.4 10.0 214 7.52 439 < 1 0.7
3-Jun-91 39.8 25.8 9.5 206 7.67 418 3.0 0.8
19-Nov-91 36.6 27.3 9.9 204 7.94 418 < 1.0 0.7
19-May-92 38.9 29.9 9.6 220 7.75 429 < 1 0.8
26-Oct-92 75.8 38.0 8.3 346 7.52 615 3.5 0.008 0.7
25-May-93 42.7 29.8 9.1 230 7.63 449 < 1 0.010 0.3
18-Oct-93 52.4 30.7 8.9 257 7.49 485 < 1 0.012 0.5
3-May-94 45.5 30.8 6.4 0.9 7.6 241 7.84 468 11.6 0.014 0.6
21-Oct-94 42.4 32.1 10.1 238 7.74 466 2.1 0.033 1.0
29-May-95 56.9 34.7 7.9 285 7.66 528 8.9 0.04 0.8
11-Oct-95 38.6 32.8 9.9 232 7.71 439 8.4 0.12
11-Oct-95 * 38.2 32.2 9.9 228 7.72 438 10.1 0.18
9-May-96 31.8 35.5 42.7 8.4 225 7.5 453 < 1 <0.01 < 1
25-Sep-96 30.2 35.5 8.9 221 8.04 417 1 0.02 < 1
8-May-97 22.8 33.6 8.3 195 7.94 395 < 1 <0.01 0.16 3
23-Oct-97 27.2 41.5 9.3 239 7.85 403 < 1 <0.01 3
16-Apr-98 22.6 38.7 8.4 216 8.21 398 < 1 <0.01 < 1
21-Oct-98 27.7 28.2 8.9 185 7.63 407 < 1 <0.01
21-Oct-98 * 28.2 27.8 8.9 185 7.63 404 < 1 <0.01 < 1
21-Apr-99 54.6 34.3 8.8 277 7.71 550 < 1 <0.01 < 1
11-Nov-99 19.4 30.5 6.9 <1.0 167 19.6 9.8 174 7.94 375 0.07 < 1 <0.01 < 1 0.039
13-Apr-00 28.5 40.9 210 46.7 9.1 239 7.76 501 0.56 < 1 <0.01 3 0.036
17-Oct-00 48.3 37.3 6.4 1.6 8.7 274 7.5 528 < 1 0.11 3
24-Apr-01 10.7 35.3 7.7 172 8.2 341 < 1 0.02 1
3-Oct-01 14.4 37.1 5.6 1.2 7.8 188 8.16 347 < 1 0.03 1
18-Apr-02 56.4 39.8 6.8 1.5 8.0 305 7.48 569 < 1 0.01 < 1
24-Oct-02 43.1 44.3 8.4 290 8.13 517 < 1 0.05 0.5
24-Oct-02 * 89.7 50.8 12.4 433 8.07 768 < 1 0.05 < 1
22-May-03 37.9 34.1 1.8 235 8.10 425 < 1 <0.01 0.5
30-Oct-03 32.9 38.2 8.1 239 8.27 447 < 1 0.04 0.16 0.12 <0.1 0.1 10
20-May-04 7.4 235 8.09 455 < 1 0.06 < 0.5 0.034 <0.001 <0.01
30-Sep-04 48 40.8 7.8 287 8.01 495 < 1 0.05 < 0.5 0.001 <0.01
5-May-05 9.4 34.3 39.5 248 8.08 8.6 430 418 < 1 <0.01 0.5 <0.001 <0.01
29-Sep-05 10.9 43 43.5 7.1 286 7.95 8.2 463 517 < 1 0.26 0.85 0.59 3.2 <0.001 <0.01
4-May-06 13.4 35.1 31.6 7.1 218 8.35 8.6 397 447 < 1 0.11 0.78 0.67 <0.1 0.1 0.17 0.002
28-Sep-06 10.5 13.3 41 7.1 202 8.09 8.5 459 557 < 1 0.26 0.36 0.1 <0.1 0.1 0.03 0.0002
28-Sep-06 * 14 41 7.1 203 8.02 460 < 1 0.27 0.47 0.2 <0.1 0.1 0.03 0.0001
10-May-07 10.2 37.6 38.6 6.7 253 8.04 8.0 502 455 < 1 0.06 0.15 0.09 <0.1 <0.1 0.03 <0.0001
4-Oct-07 12.3 23.3 41.5 6.9 229 7.78 8.3 481 506 < 1 <0.01 0.25 0.24 <0.1 <0.1 0.05 <0.0001
4-Oct-07 * 24 41.4 6.9 230 7.92 469 < 1 0.01 0.25 0.24 <0.1 <0.1 0.04 0.0001
15-May-08 10.9 53.1 41.3 6.5 303 7.66 8.3 529 508 < 1 0.06 0.25 0.19 <0.1 <0.1 0.03 0.0002
2-Oct-08 10.6 10.7 40.6 6.4 194 8.54 8.0 432 467 < 1 0.04 0.13 0.09 <0.1 <0.1 0.03 <0.0001
21-May-09 10.9 11.1 43.4 6.5 206 7.09 540 469 < 1 0.02 <0.05 <0.03 <0.1 <0.1 0.03 <0.0001
15-Oct-09 10.4 42.9 41.5 6.9 278 7.29 9.0 550 484 < 1 <0.01 0.07 0.06 <0.1 0.1 0.01 0.0002
6-May-10 7.8 17.8 38.4 5.9 202 8.19 6.6 405 454 < 1 0.03 0.22 0.19 <0.1 0.1 0.02 0.0001
11-Nov-10 14.5 45.2 6.9 222 7.66 477 6 0.55 0.52 <0.1 0.1 0.05 0.0001
11-Nov-10 * 13.7 45.3 6.8 220 7.72 473 5 0.56 0.39 <0.1 0.1 0.04 0.0001
5-May-11 8.9 8.40 40.2 36 6.2 186 8.08 9.0 461 350 < 1 0.17 0.26 0.09 <0.1 0.1 0.02 0.0001
29-Sep-11 13.8 10.2 43.5 5.4 204 8.19 8.3 422 480 3 0.07 0.55 0.48 <0.1 0.1 0.06 <0.0001
19-Apr-12 10.8 9.59 47.4 5.9 219 8.43 8.3 428 478 < 1 0.09 0.39 0.30 <0.1 0.1 0.06 <0.0001
4-Oct-12 12.8 58.9 47.1 6.3 223 8.16 8.20 584 641 < 1 <0.01 0.09 0.09 <0.1 <0.1 0.02 0.0001
2-May-13 12.7 10.3 47.1 5.8 219 8.36 8.29 396 383 < 1 0.02 0.41 0.39 <0.1 <0.1 0.06 <0.0001
3-Oct-13 12.5 12.2 46.4 5.5 221 8.27 8.30 430 418 2 0.15 0.70 0.55 <0.1 <0.1 0.09 0.0001
7-May-14 13.4 7.69 41.6 5.3 190 8.46 8.63 413 452 < 1 0.03 0.45 0.42 <0.1 0.1 0.07 <0.0001
2-Oct-14 12.3 11.2 46.4 5.5 219 8.34 8.53 392 480 < 1 <0.01 0.26 0.26 <0.1 <0.1 0.04 0.0002
6-May-15 10.8 24.1 48.6 6.0 260 8.38 8.50 420 449 < 1 <0.01 0.4 0.4 <0.1 0.1 0.06 <0.0001
22-Sep-15 12.0 12.1 50.7 6.00 238 8.28 8.35 420 540 30 0.20 0.9 0.7 <0.1 <0.1 0.08 <0.0001
4-May-16 10.9 10.2 55.1 35 4.9 252 8.37 8.31 435 532 0.009 < 1 0.03 0.2 0.17 <0.1 0.1 0.01 <0.0001
28-Sep-16 15.0 25.0 50.2 50 5.6 269 8.28 8.54 517 459 0.055 < 1 0.08 0.09 0.01 <0.1 0.1 <0.01 <0.0001
5-Jun-17 10.3 9.81 48.5 33 5.1 224 8.31 8.45 457 453 <0.005 4 0.11 0.2 0.09 <0.05 <0.05 <0.01 <0.0001
27-Sep-17 14.4 18.9 49.0 42 5.6 249 8.34 7.93 556 431 0.022 < 1 0.34 0.3 <0.05 <0.05 <0.01 <0.0001
15-May-18 11.1 11.8 48.7 36 6.0 230 8.40 8.20 441 490 0.010 < 1 0.05 1.0 0.95 <0.05 <0.05 0.24 0.0004
3-Oct-18 12.0 30.5 37.7 19 12.3 231 8.15 7.10 555 467 0.082 21 0.98 1.8 0.82 <0.05 <0.05 0.23 0.0001
30-May-19 9.8 46 177 29 6.6 213 8.32 399.00 < 0.005 < 0.002 0.07 0.1 0.03 < 0.05 < 0.05 0.04 < 0.0001
25-Nov-19 11.6 48.1 190 21 7.6 227 8.22 414 0.02 < 0.002 0.06 0.3 0.24 < 0.05 0.09 0.04 < 0.0001
20-May-20 10.4 53.2 8.2 1.9 182 32 7.1 245 8.32 415 < 0.005 < 0.002 0.05 0.5 0.45 < 0.05 0.08 0.04 < 0.0001
6-Nov-20 10.6 49.4 7.6 1.8 187 23 7.3 230 8.23 402 0.028 < 0.002 0.03 < 0.05 0.13 0.04 < 0.0001
8-Apr-21 14.5 54.5 7.9 196 38 8.0 260 8.25 455 < 0.002 0.04 0.2 0.16 < 0.05 < 0.05 0.04 < 0.0001
7-Oct-21 11.9 50 8.1 1.8 199 23 8.3 235 8.14 430 0.251 < 0.002 0.08 0.4 0.32 < 0.05 0.05 0.04 < 0.0001
11-May-22 11.7 49.7 7.8 194 35 10.1 234 8.26 437 < 0.001 0.01 0.2 < 0.05 < 0.05 0.23 < 0.0001
15-Sep-22 10.2 51.6 8.3 1.8 207 22 7.8 238 8.26 421 0.095 < 0.001 0.02 0.2 < 0.05 < 0.05 0.03 < 0.0001

Average 11.5 34.7 37.7 10.3 1.30 182 47.2 8.0 240 7.94 8.27 470 474 2.3 2.5 0.150 0.47 0.31 0.01 0.1 1.6 0.060 0.1 0.0
Maximum 15 89.7 55.1 40.2 1.65 210 116.0 15 433 8.54 9.00 768 641 17.5 30 1.1 1.8 0.95 0.01 0.5 10 0.15 0.24 0.002
Minimum 7.8 7.69 22.4 5.6 0.9 132 5.8 1.8 172 7.09 6.60 341 350 0.009 1 0.007 0.07 0.01 0.01 0.1 0.3 0.034 0.01 0.0001
Count 27 74 74 11 11 8 16 74 75 75 26 74 27 14 75 66 38 28 33 33 39 5 29 33
* denotes duplicate sample
*** Standard related to health.
All results expressed as mg/L except the following parameters
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
1983 data is from CRA Hydrogeological Investigation (1984)

Chesley Landfill Site: 219126
GM BluePlan Engineering Limited Page 11 of 30
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HISTORIC GROUNDWATER QUALITY DATA
Monitoring Well OW3-83

DATE Temp Calcium Magnesium Sodium Potasium Alkalinity Sulphate Chloride Hardness pH pH Conduct.Conduct. Iron PhenolsAmmonia TKN Organic Nitrite Nitrate DOC Maganese Total Aresenic o-PO4

(field) as as (field) (field) as N as N Nitrogen as N as N Phosphorous
°C CaCO3 CaCO3

ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 0.15 1*** 10*** 5 0.05 0.025***
18-Jul-83 79 26.8 4.6 2.40 263 49 19.5 308 7.56 605 13.06 5.5 0.035 0.62
2-Aug-83 84.5 37.4 8.6 1.65 343 36.5 5.0 375 7.71 670 0.38 < 1 0.030 0.13
5-May-87 42.5 39.8 12 270 7.75 575 < 1 1.4 2.14 0.03 0.5 5.4
24-May-89 75.7 34.1 6.96 2 311 34 8.3 330 7.34 634 10.2 1 0.006 2.5 0.043
11-Dec-89 36.6 19.4 12.3 171 7.31 334 < 1 1.0
16-May-90 49.9 25.6 9.9 226 7.08 462 2 1.0
4-Dec-90 52.2 24.5 9.7 231 7.25 460 < 1 1.2
3-Jun-91 60.6 30.5 9.2 277 7.23 523 < 1 1.0
19-Nov-91 67.1 31.5 9.3 298 7.29 557 1.5 1.3
19-May-92 52.8 30.4 10.1 257 7.28 481 < 1 840*
26-Oct-92 78.3 34.6 8.0 338 7.43 587 < 1 0.012 1.2
25-Jun-93 73.1 34.1 8.1 325 7.45 579 6.0 0.029 1.1
18-Oct-93 78.1 34.3 7.6 337 7.43 611 2.0 0.038 1.5
3-May-94 35.1 26.1 2.9 0.8 10.6 195 7.52 398 15.4 0.083 1.4
21-Oct-94 61.3 30.0 10.1 277 7.27 505 1 0.029 1.4
29-May-95 61.4 33.3 7.8 291 7.46 511 3 0.04 1.8
11-Oct-95 63 30 10.4 281 7.13 512 < 1 0.17
9-May-96 39.8 28.8 8.1 218 7.23 489 < 1 0.02 < 1
25-Sep-96 41.9 31.6 10.3 235 7.31 427 < 1 0.04 < 1
8-May-97 33.9 31.9 8.5 216 7.63 407 < 1 0.02 4
23-Oct-97 31.3 37.7 9.1 233 7.30 457 < 1 0.04 1
16-Apr-98 39.5 38.0 7.7 255 7.69 473 < 1 0.01 4
21-Oct-98 48.8 32.7 7.9 456 7.33 468 < 1 0.08 3
21-Apr-99 40.6 26.6 9.6 211 7.9 446 < 1 0.02 7
11-Nov-99 40 27.3 9.6 <1.0 214 <1.0 12.1 212 7.33 425 6.83 < 1 0.01 4 0.07
13-Apr-00 51.7 35.7 219 3.6 12.5 276 7.9 447 0.3 < 1 <0.01 4 0.057
17-Oct-00 47.7 27.8 13.3 234 7.31 466 < 1 0.06 11
24-Apr-01 59.5 39.4 12.2 311 7.77 529 < 1 0.02 7
3-Oct-01 63.1 37.5 4.4 1.3 12.8 312 7.75 516 < 1 0.05 5
18-Apr-02 90 43.5 5.6 1.6 21.7 404 7.35 725 < 1 0.02 3
24-Oct-02 85.1 47.9 23.2 410 8.08 712 < 1 0.07
22-May-03 82.6 42.9 12.6 383 7.78 664 < 1 <0.01 1.1
30-Oct-03 80.8 44.1 17.5 383 8.07 595 < 1 0.11 0.25 0.14 <0.1 0.1 5
20-May-04 14.4 361 7.69 600 < 1 0.07 0.5 0.049 0.001 <0.01
30-Sep-04 70.2 43.4 14.4 354 7.79 638 < 1 0.07 0.7 0.001 <0.01
5-May-05 7.8 59 43.1 325 7.7 8.2 525 572 < 1 0.01 0.7 <0.001 <0.01
29-Sep-05 11.5 83.7 45.1 14 394 7.68 8.8 691 690 < 1 0.05 0.19 0.14 3 <0.001 <0.01
4-May-06 9.3 83.5 45.7 11.6 396 7.75 7.6 697 688 < 1 <0.01 1.17 1.16 <0.1 <0.1 0.1 0.002
28-Sep-06 11.6 66.8 42 11.4 340 7.6 8.2 628 666 < 1 0.01 0.11 0.1 <0.1 0.1 <0.01 0.0002
10-May-07 8.2 58.6 44.7 11.8 331 8 7.8 535 575 < 1 0.01 0.1 0.09 <0.1 <0.1 <0.01 0.0004
4-Oct-07 14.7 51.9 42.2 14.2 303 7.43 8.3 586 628 < 1 <0.01 0.15 0.14 <0.1 <0.1 <0.01 0.0002
15-May-08 8.5 65.1 43 14.3 339 7.06 7.9 665 662 < 1 <0.01 0.2 0.19 <0.1 <0.1 0.02 0.0003
3-Oct-08 10.9 66.6 43.1 14.8 344 7.85 7.3 646 628 < 1 0.01 0.13 0.12 <0.1 <0.1 0.02 <0.0001
21-May-09 10.3 23.9 46.4 13.3 251 7.19 8.3 682 587 < 1 0.01 0.13 0.12 <0.1 <0.1 0.01 0.0002
15-Oct-09 11.7 131 14.3 14.9 386 7.13 8.3 681 593 < 1 <0.01 0.09 0.08 <0.1 <0.1 0.02 0.0002
6-May-10 8.0 29.1 41.4 14.1 243 7.71 8.0 634 501 < 1 0.02 0.14 0.12 <0.1 <0.1 0.02 0.0001
11-Nov-10 10.3 22.6 46.2 13.3 247 7.37 7.6 542 539 2 0.04 <0.05 <0.01 <0.1 <0.1 0.02 0.0003
5-May-11 8.0 31.3 43.8 31 11.8 258 7.69 7.6 627 516 < 1 0.02 0.09 0.07 <0.1 <0.1 0.02 0.0001
29-Sep-11 13.0 28.2 41.7 11.9 242 7.79 7.7 648 577 3 0.04 0.46 0.42 <0.1 <0.1 0.06 0.0002
19-Apr-12 9.2 35.7 46.2 14.7 279 7.90 7.6 640 653 < 1 <0.01 0.09 0.09 <0.1 <0.1 <0.01 <0.0001
4-Oct-12 13.1 70.6 46.8 15.3 369 7.99 7.90 680 735 < 1 <0.01 0.10 0.10 <0.1 <0.1 0.01 0.0002
2-May-13 8.9 29.3 47.7 14.0 270 8.03 7.27 543 621 < 1 <0.01 0.19 0.19 <0.1 <0.1 0.02 <0.0001
3-Oct-13 12.3 73.5 43.5 12.6 362 7.95 7.62 603 573 < 1 0.02 0.23 0.21 <0.1 0.1 0.02 0.0006
7-May-14 7.1 68.1 42.2 13.6 344 8.13 7.73 669 603 < 1 0.04 0.08 0.04 <0.1 <0.1 <0.01 0.0005
7-May-14 ** 68.4 42.5 13.5 345 8.11 641 < 1 <0.01 0.07 0.06 <0.1 <0.1 <0.01 0.0006
2-Oct-14 12.3 46.0 43.8 14.4 295 7.98 7.72 572 629 7 0.59 1.33 0.74 <0.1 <0.1 0.11 0.0002
6-May-15 8.3 44.9 38.6 13.8 271 8.07 7.74 558 574 < 1 1.10 1.1 <0.1 <0.1 0.11 0.0004
22-Sep-15 12.9 84.5 45.3 12.4 397 7.98 8.45 593 682 4 1.07 0.6 <0.1 <0.1 0.05 0.0006
4-May-16 8.9 41.5 49.5 36 10.6 307 8.09 7.74 642 646 0.662 < 1 0.06 0.2 0.14 <0.1 <0.1 <0.01 <0.0001
28-Sep-16 13.8 49.6 40.7 31 10.7 291 8.06 7.79 616 561 0.559 < 1 0.10 0.42 0.32 <0.1 <0.1 <0.01 <0.0001
5-Jun-17 10.0 68.5 44.8 29 9.8 355 8.02 7.60 643 600 <0.005 5 0.06 0.2 0.14 <0.05 <0.05 <0.01 <0.0001
27-Sep-17 13.0 38.1 41.5 21 10.2 266 8.22 7.21 581 465 0.177 < 1 0.08 0.5 0.42 <0.05 <0.05 0.01 0.0001
15-May-18 9.0 30.1 42.5 25 13.3 250 8.19 7.53 552 524 0.008 < 1 0.07 2.1 2.03 <0.05 <0.05 0.29 0.0002
3-Oct-18 12.3 15.3 44.7 35 6.3 222 8.20 7.52 471 479 0.016 4 0.26 0.8 0.54 <0.05 <0.05 0.15 <0.0001
30-May-19 26.8 41.5 208 5 14.2 238 8.04 436 0.159 < 0.002 0.08 0.4 0.32 < 0.05 0.08 0.13 < 0.0001
25-Nov-19 22.8 40.4 194 3 16.1 223 7.98 416 1.16 < 0.002 0.1 0.2 0.10 < 0.05 0.1 0.04 < 0.0001
20-May-20 26.1 44 7.8 2.1 208 4 13.1 246 8.07 434 < 0.005 < 0.002 0.02 0.3 0.28 < 0.05 0.09 0.05 < 0.0001
6-Nov-20 27.2 44 7.8 2.5 222 10 13.9 249 8.04 467 0.554 < 0.002 1.29 < 0.05 < 0.05 0.18 0.0001
8-Apr-21 30.7 46.8 8.2 238 4 13.4 269 8.20 481 < 0.002 0.02 0.5 0.48 < 0.05 < 0.05 0.2 < 0.0001
7-Oct-21 25.7 42.7 8.1 2 213 6 13.2 240 8.05 457 2.17 < 0.002 0.18 0.5 0.32 < 0.05 0.13 0.08 0.0001
11-May-22 104 50.7 35.8 391 18 81.1 468 7.63 974 < 0.001 0.25 1.3 < 0.05 < 0.05 2.28 0.0056
15-Sep-22 20.5 45.3 8.5 2.1 230 3 13 237 7.88 445 1.29 < 0.001 0.08 0.4 < 0.05 < 0.05 0.05 < 0.0001

Average 10.5 56.6 37.8 6.09 1.6 270 30.1 11.9 301 7.65 7.82 567 598.8 3.22 1.7 0.130 0.46 0.30 0.03 0.2 2.7 0.055 0.1 0.0
Maximum 14.7 131 49.5 9.6 2.4 343 49 23.2 456 8.22 8.80 725 735 13.06 15.4 1.4 2.14 2.03 0.03 0.5 11 0.070 0.29 0.002
Minimum 7.1 15.3 14.3 2.9 0.8 214 3.6 5 171 7.06 7.21 334 465 0.01 1 0.006 0.07 0.04 0.03 0.1 0.5 0.043 0.01 0.0001
Count 28 63 63 7 7 5 12 63 64 64 28 64 28 11 64 58 32 27 29 29 33 4 27 31
* Petroleum odour
** denotes duplicate sample
*** Standard related to health.
All results expressed as mg/L except the following parameters
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
1983 data is from CRA Hydrogeological Investigation (1984)

Chesley Landfill Site: 219126
GM BluePlan Engineering Limited Page 13 of 30
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HISTORIC GROUNDWATER QUALITY DATA
Monitoring Well OW4-83

DATE Temp Calcium Magnesium Sodium Potasium Alkalinity Sulphate Chloride Hardness pH pH Conduct.Conduct. Iron Phenols Ammonia TKN Organic Nitrite Nitrate DOC Maganese Total Aresenic o-PO4

(field) as as (field) (field) as N as N Nitrogen as N as N Phosphorous
°C CaCO3 CaCO3

ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 0.15 1*** 10*** 5 0.05 0.025***
18-Jul-83 56 37.8 9.6 2.15 277 37 6.5 296 8.02 570 1.2 15.0 0.080 0.75
2-Aug-83 78.5 23.6 3.5 1.6 245 44 13 293 7.05 560 3.58 3.0 0.045 0.28
6-Jul-86 62.5 38.6 7 1.4 317 34 5.5 315 7.88 700 4.25 3.0 0.305 0.4 0.01     <.01 1
13-Nov-86 17 35.6 7.9 1.54 175 32.5 5 189 8.15 374 4.15 1.0 0.175 1.24 0.01     <.01 0.057
5-May-87 72 37.6 7 335 7.72 690 < 1 1.4 1.84 0.01 0.5 4
19-Nov-87 84.3 40.26 6.8 377 7.73 < 1 2.6
19-May-88 81.7 38.3 6.4 362 7.97 690 < 1 3.5
2-Nov-88 76.5 36.5 6.9 342 7.56 682 < 1 3
24-May-89 77.5 38.9 16.1 1.3 340 36 5.5 354 7.41 670 1.88 < 1 0.023 1.2 0.016
11-Dec-89 78.7 38.5 5.2 355 7.47 656 < 1 0.4
16-May-90 76.9 35.8 5.4 340 7.52 665 4.0 0.6
4-Dec-90 95.6 39.7 4.8 403 7.53 635 < 1 0.5
3-Jun-91 32.2 41.5 5.3 251 8.08 381 < 1 0.9
19-Nov-91 72.9 39.7 4.9 346 7.47 645 < 1 0.7
19-May-92 83.6 43.0 5.1 386 7.39 679 < 1
19-May-92 * 70.6 42 5.4 350 7.46 630 < 1 0.5
26-Oct-92 79 42.1 4.4 371 7.42 685 < 1 0.140 0.5
25-May-93 82.5 38.3 4.6 364 7.53 666 1.0 0.026 0.3
18-Oct-93 78.4 38.5 4.8 355 7.52 666 < 1 0.031 0.6
3-May-94 79.6 37.6 7.3 1.3 4.8 354 7.64 667 5.6 0.6
21-Oct-94 72.2 40.6 4.8 348 7.47 671 < 1 0.060 0.6
21-Oct-94 * 76.5 40.4 4.7 358 7.47 680 < 1 0.042 0.7
29-May-95 77.1 41.5 4 364 7.6 672 7.3 0.09 1.1
29-May-95 * 73.6 42.3 4.1 358 7.64 669 3.7 0.08 1
11-Oct-95 73.7 41.8 4.2 356 7.55 669 < 1 0.13
11-Oct-95 * 70.6 41.6 4.3 348 7.57 667 < 1 0.24
9-May-96 51.4 43.4 4.5 307 7.58 521 < 1 <0.01 < 1
25-Sep-96 42.1 39.8 4.7 269 7.54 517 < 1 0.09 < 1
8-May-97 63.8 39.1 4.3 320 7.43 614 < 1 0.03 4
23-Oct-97 43.8 51.4 5.9 321 7.51 567 < 1 0.02 < 1
16-Apr-98 43.5 46.2 5.0 299 7.79 539 < 1 0.01 < 1
21-Oct-98 37.2 41.3 5.0 263 7.44 551 1 0.05 < 1
21-Apr-99 29.5 40.6 5.6 241 7.92 510 < 1 0.03 <0.1 <0.1 13
11-Nov-99 31.3 45.8 8.4 1.9 266 8.2 7 266 7.64 515 0.53 < 1 0.01 12 0.078
13-Apr-00 53.5 38.9 295 23.4 5.8 294 7.62 602 0.84 < 1 <0.01 4 0.036
17-Oct-00 49.5 47.1 5.9 317 7.61 585 < 1 <0.01 11
24-Apr-01 15.9 56.1 4.8 270 7.82 544 < 1 0.01 5
24-Apr-01 * 15.2 57.5 4.8 274 7.81 544 < 1 0.02 3
3-Oct-01 62.2 49.7 6.8 2.2 5.7 360 7.64 680 < 1 <0.01 1
3-Oct-01 * 70.2 44.1 16.2 4.3 5.8 357 7.56 689 < 1 <0.01 < 1
18-Apr-02 68.5 49.1 8.3 2.3 5.8 373 7.49 625 < 1 <0.01 4
24-Oct-02 79.4 46.7 5.4 390 8.1 650 < 1 0.04
22-May-03 35.6 43.3 8.4 267 7.85 502 < 1 <0.01 0.6
30-Oct-03 87.8 40.7 5.3 387 7.92 674 < 1 0.03 0.06 0.03 <0.1 <0.1 10
20-May-04 5.9 391 7.5 632 < 1 0.04 < 0.5 0.05 <0.001 <0.01
30-Sep-04 68.7 46.2 6.2 362 7.79 618 < 1 0.04 < 0.5 0.001 <0.01
5-May-05 10.2 13.2 46.6 225 8.02 8.0 416 648 < 1 <0.01 <0.1 <0.1 < 0.5 <0.01
29-Sep-05 9.2 58.5 43.1 6 324 7.89 9.5 490 613 < 1 0.02 0.30 0.28 5.4 <0.001 <0.01
4-May-06 10.6 78.3 46.7 7.1 388 8 7.9 652 663 < 1 <0.01 0.38 0.37 <0.1 <0.1 <0.01 0.005
28-Sep-06 DRY
10-May-07 9.9 28.3 44.3 6.5 253 7.98 8.1 480 469 < 1 <0.01 0.06 0.05 <0.1 <0.1 <0.01 0.0003
4-Oct-07 12.7 25 47.6 6.5 258 7.66 8.4 491 578 < 1 <0.01 0.17 0.16 <0.1 <0.1 0.16 <0.0001
15-May-08 18.2 49 6.4 247 7.4 503 < 1 <0.01 2.79 2.78 <0.1 <0.1 0.17 0.0002
2-Oct-08 10.3 28 45.4 7.3 257 8.27 7.7 483 594 < 1 <0.01 0.1 0.09 <0.1 <0.1 0.03 <0.0001
21-May-09 15.7 49.5 7 243 7.42 486 < 1 0.02 <0.05 <0.03 <0.1 0.1 <0.01 <0.0001
15-Oct-09 27.5 45.8 7.8 257 7.46 540 < 1 <0.01 <0.05 0.04 <0.1 <0.1 <0.01 0.0002
6-May-10 17.9 44.8 9.1 229 7.83 630 < 1 <0.01 <0.05 <0.04 <0.1 <0.1 0.02 <0.0001
11-Nov-10 23.6 53 8.6 277 7.57 487 2 <0.01 <0.05 <0.04 <0.1 <0.1 <0.01 <0.0001
5-May-11 13.7 45.3 12 8.3 221 7.94 462 < 1 <0.01 0.23 <0.23 <0.1 <0.1 <0.01 <0.0001
29-Sep-11 19.0 47.9 8.5 244 8.07 499 3 <0.01 0.22 <0.22 <0.1 <0.1 0.05 <0.0001
19-Apr-12 14.8 52.0 9.8 251 8.21 469 < 1 <0.01 0.14 0.14 <0.1 0.1 0.02 <0.0001
19-Apr-12 * 14.5 51.5 9.8 248 8.23 462 < 1 <0.01 0.08 0.08 <0.1 <0.1 0.02 <0.0001
4-Oct-12 11.9 18.5 52.4 9.4 262 8.23 8.09 458 712 < 1 <0.01 0.09 0.09 <0.1 <0.1 0.01 <0.0001
2-May-13 13.7 15.4 51.5 8.9 250 8.26 7.73 420 569 < 1 <0.01 0.12 0.12 <0.1 <0.1 <0.01 <0.0001
3-Oct-13 22.6 50.7 8.3 265 8.20 446 < 1 <0.01 0.07 0.07 <0.1 <0.1 <0.01 0.0001
7-May-14 14.1 16.9 49.2 8.6 245 8.38 8.29 454 474 < 1 <0.01 <0.05 <0.05 <0.1 <0.1 <0.01 <0.0001
2-Oct-14 11.5 22.3 49.4 9.0 259 8.28 8.37 454 461 < 1 <0.01 0.11 0.11 <0.1 <0.1 0.01 <0.0001
6-May-15 15.7 14.1 51.3 18.6 246 8.23 8.48 422 435 < 1 <0.01 0.2 0.2 <0.1 <0.1 <0.01 <0.0001
22-Sep-15 18.5 15.4 43.2 71.6 216 8.19 8.73 536 555 < 1 0.08 0.4 0.32 <0.1 <0.1 0.01 <0.0001
4-May-16 10.8 43.0 39.5 13 96.5 270 8.26 8.26 746 909 0.014 < 1 0.25 0.5 0.25 <0.1 <0.1 <0.01 <0.0001
28-Sep-16 11.9 57.0 29.4 7 142 263 8.06 7.77 1110 1081 0.037 23 2.13 4.24 2.11 <0.1 0.1 <0.01 0.0001
5-Jun-17 10.1 67.8 23.3 4 128 265 8.04 7.39 1070 1100 <0.005 9 0.99 1.3 0.31 <0.05 <0.05 <0.01 0.0009
27-Sep-17 10.8 64.5 28.3 2 122 278 8.12 7.53 1020 901 0.324 < 1 0.87 1.2 0.33 <0.05 <0.05 0.01 0.0004
15-May-18 9.9 63.5 14.8 6 41.9 220 8.07 526 7.66 0.462 < 1 0.29 1.0 0.71 <0.05 0.32 0.18 0.0004
15-May-18 * 64.9 15.0 6 44.0 224 8.06 536 0.489 < 1 0.29 0.9 0.61 <0.05 0.32 0.16 0.0002
3-Oct-18 10.9 141 26.6 36 174 462 8.09 6.64 1210 1065 0.974 3 0.37 0.8 0.43 0.05 0.07 0.13 0.0003
30-May-19 104 32.7 281 2 200 394 7.62 1120 16.8 < 0.002 0.78 1.2 0.42 < 0.05 < 0.05 0.05 < 0.0001
25-Nov-19 82.7 30 276 < 1 162 330 7.84 955 13.1 < 0.002 0.93 1.1 0.17 < 0.05 < 0.05 0.03 < 0.0001
20-May-20 83 26.8 62.2 2.8 296 2 81.9 317 7.85 810 < 0.005 < 0.002 0.69 1.0 0.31 < 0.05 0.06 0.03 < 0.0001
6-Nov-20 76.2 26.9 60.4 2.8 276 1 79.9 301 7.95 753 11.6 < 0.002 0.71 < 0.05 < 0.05 0.01 0.0002
8-Apr-21 81.9 26.8 58.4 303 2 78.2 315 7.96 814 < 0.002 0.7 0.9 0.20 0.08 < 0.05 0.04 0.0001
7-Oct-21 75.4 26.2 55.7 2.9 286 2 82.7 296 7.85 808 < 0.005 < 0.002 1.43 1.8 0.37 < 0.05 < 0.05 0.06 0.0001
11-May-22 88.2 24.4 46 301 1 79.2 321 7.78 777 < 0.001 1.01 1.2 < 0.05 < 0.05 0.05 0.0001
15-Sep-22 81.9 27.5 50.9 2.7 313 2 67.8 318 7.83 761 15 < 0.001 1.05 1.4 < 0.05 < 0.05 0.04 0.0001

Average 10.5 52.1 42.1 9.1 2.00 274 20.1 16.8 305 7.78 8.05 602 657 1.44 1.9 0.23 0.69 0.42 0.01 0.22 2.6 0.047 0.070 0.0008
Maximum 12.7 141 57.5 16.2 4.3 340 44 174 462 8.38 9.50 1210 1100 4.25 23 2.13 4.24 2.78 0.05 0.5 13 0.078 0.18 0.005
Minimum 9.2 13.2 14.8 3.5 1.3 175 2 4 189 7.05 6.64 374 7.66 0.014 1 0.01 0.06 0.03 0.01 0.07 0.3 0.016 0.01 0.0001
Count 5 74 74 10 10 7 15 74 75 75 18 74 18 14 75 64 34 29 33 33 41 5 27 30

* denotes duplicate sample
*** Standard related to health.
All results expressed as mg/L except the following parameters
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
1983 data is from CRA Hydrogeological Investigation (1984)

Chesley Landfill Site: 219126
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HISTORIC GROUNDWATER QUALITY DATA
Observation Well TH2-02

DATE Temp Calcium Magnesium Sodium Potassium Alkalinity Sulphate Chloride Hardness pH pH Conduct.Conduct. Iron Ammonia TKN Organic Nitrite Nitrate DOC Maganese Total Arsenic o-PO4
(field) as as (field) (field) NH3 as N Nitrogen as N as N Phosophorus

°C CaCO3 CaCO3 as N
ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 0.15 1*** 10*** 5 0.05 0.025***

24-Oct-02 DRY
22-May-03 157 53.7 23.4 613 7.48 1050 < 1 0.02 3.3
30-Oct-03 174 58.6 10.2 676 7.56 1140 < 1 0.13 1 <0.1 0.1 16
20-May-04 11.1 652 7.07 943 < 1 0.25 2.4 0.781 0.001 <0.01
30-Sep-04 130 51.9 8.9 538 7.26 883 < 1 0.23 2.7 0.001 <0.01
30-Sep-04 * 129 52.3 8.9 537 7.28 882 < 1 0.24 2.6 0.001 <0.01
5-May-05 8 150 53 592 6.87 7.2 1020 930 < 1 0.27 <0.1 <0.1 2.1 <0.01
29-Sep-05 DRY
4-May-06 8.3 172 64 26 694 7.29 7.2 1150 1164 < 1 0.27 1.4 1.13 <0.1 <0.1 0.35 0.001
4-May-06 * 174 64.5 26 700 7.29 1150 < 1 0.16 0.82 0.66 <0.1 <0.1 0.37 0.001
28-Sep-06 DRY
10-May-07 7.5 170 57.4 43.6 662 7.26 7.4 1190 1200 < 1 0.22 0.55 0.33 <0.1 <0.1 0.69 0.0011
4-Oct-07 DRY
15-May-08 7.3 190 66.7 39 751 7.54 7.2 1280 1323 < 1 0.09 0.57 0.48 <0.1 <0.1 0.29 0.0007
2-Oct-08 10.7 138 45.1 31.5 531 7.75 7.1 1050 885 < 1 0.17 0.54 0.37 <0.1 0.1 0.16 0.0003
2-Oct-08 * 138 45 31.6 530 7.76 1040 < 1 0.1 0.44 0.34 <0.1 0.1 0.16 0.0003
21-May-09 7.9 211 75.4 42.4 839 6.61 7.5 1520 1309 < 1 0.23 0.5 0.27 <0.1 <0.1 0.15 0.0008
15-Oct-09 10.7 132 49.3 32.9 533 6.48 7.8 1100 1045 < 1 0.1 0.64 0.54 <0.1 0.1 0.76 0.0008
6-May-10 7.3 190 64.2 36.4 740 6.95 7.0 1340 1156 < 1 0.18 0.65 0.47 <0.1 <0.1 0.25 0.0006
6-May-10 * 188 63.6 36.2 732 7.77 1340 < 1 0.17 0.64 0.47 <0.1 <0.1 0.54 0.0005
11-Nov-10 9.5 137 54.4 20.2 3 566 6.59 7.0 1020 1103 < 1 0.23 0.43 0.2 <0.1 <0.1 0.15 0.001
5-May-11 7.4 165 62.7 19.7 128 33.3 670 7.05 7.8 1340 1038 < 1 0.22 0.61 0.39 0.1 <0.1 0.52 0.0011
29-Sep-11 127 53.4 21.6 23.8 537 7.30 1050 < 1 0.15 0.58 0.43 <0.1 <0.1 0.19 <0.0001
19-Apr-12 7.9 171 72.2 22.4 29.4 770 7.30 7.1 1320 1324 < 1 0.09 0.46 0.37 <0.1 <0.1 0.13 0.0004
4-Oct-12 12.5 132 55.9 21.2 22.4 561 7.72 7.02 963 1035 < 1 0.05 0.48 0.43 <0.1 0.1 0.29 0.0003
2-May-13 7.9 227 78.0 26.5 36.1 889 7.49 7.15 1340 1248 < 1 0.12 0.76 0.64 <0.1 <0.1 0.63 0.0005
3-Oct-13 12.0 130 49.9 22.2 23.0 530 7.55 7.06 895 826 < 1 0.12 1.00 0.88 <0.1 0.1 1.34 0.0004
3-Oct-13 * 130 50.1 22.1 23.0 530 7.56 916 < 1 0.12 0.91 0.79 <0.1 0.1 1.55 0.0004
7-May-14 6.9 195 72.7 23.6 39.1 786 7.68 6.93 1460 1411 < 1 0.13 0.57 0.44 <0.1 0.1 0.41 0.0008
2-Oct-14 12.2 130 50.4 23.3 24.1 531 7.75 7.27 924 878 < 1 0.13 0.70 0.57 <0.1 <0.1 0.80 0.0006
6-May-15 8.0 210 78.0 26.5 35.7 846 7.67 7.16 1320 1154 < 1 0.13 1.4 1.27 <0.1 0.1 2.90 0.0009
6-May-15 * 212 79.4 27.7 857 7.69 1290 < 1 0.14 1.6 1.46 <0.1 0.1 3.14 0.0009
22-Sep-15 12.3 118 49.8 24.1 22.1 501 7.79 7.91 908 890 < 1 0.11 0.4 0.29 <0.1 <0.1 0.19 0.0004
4-May-16 7.6 217 85.1 29.8 213 37.6 892 7.72 6.85 1460 1474 0.301 < 1 0.19 0.5 0.31 <0.1 0.1 <0.01 0.0006
4-May-16 * 199 88.3 231 37.6 862 7.76 1480 0.263 < 1 0.20 0.5 0.30 <0.1 0.1 <0.01 0.0004
28-Sep-16 195 32.8 7.67 1290 < 1 0.04 <0.1 0.2
5-Jun-17 8.8 202 76.9 25.1 233 23.5 822 7.43 6.90 1450 1360 <0.005 < 1 <0.01 0.5 0.50 <0.05 <0.05 <0.01 0.0003
27-Sep-17 11.6 155 62.9 23.5 154 20.4 646 7.85 7.33 1160 943 0.012 < 1 0.06 0.3 0.24 <0.05 <0.05 0.01 0.0003
27-Sep-17 * 157 63.4 23.6 154 20.4 653 7.87 1170 0.012 < 1 0.06 0.5 0.44 <0.05 <0.05 0.01 0.0002
15-May-18 8.0 221 91.9 28.9 237 45.8 930 7.66 7.22 1530 1429 0.309 < 1 0.13 0.6 0.47 <0.05 <0.05 0.41 0.0003
3-Oct-18 191 77.0 24.3 203 32.1 794 7.83 1350 0.309 13 0.06 0.4 0.34 <0.05 <0.05 0.30 0.0005
30-May-19 202 78.8 560 209 44.1 829 7.33 1410 0.054 < 0.002 0.1 0.7 0.60 < 0.05 0.13 0.77 0.0002

29-Nov-19 101 40.3 364 15 5.1 418 7.85 723 3.66 0.007 0.26 1.0 0.74 < 0.05 0.1 1.01 0.0072
20-May-20 99.9 35.9 12.1 2.9 362 24 3.9 397 7.79 706 < 0.005 < 0.002 0.17 1.2 1.03 < 0.05 0.05 1.30 0.0015
6-Nov-20 110 36.6 6.6 2.4 352 32 2.0 425 7.91 699 2.06 < 0.002 0.07 < 0.05 < 0.05 0.86 0.002
8-Apr-21 110 35.0 8 366 32 2.0 418 7.86 722 < 0.002 0.15 0.6 0.45 < 0.05 < 0.05 0.08 0.0031
7-Oct-21 107 35.4 5.9 2.5 356 36 1.8 413 7.7 736 5.09 < 0.002 0.14 1 0.86 < 0.05 < 0.05 0.81 0.0065
11-May-22 265 99.9 7.2 553 409 3.5 1070 7.37 1640 < 0.001 < 0.01 0.3 < 0.05 < 0.05 0.15 0.0003
15-Sep-22 117 39.7 5.2 2.3 381 29 1.6 454 7.88 717 5.03 < 0.001 0.11 0.8 < 0.05 < 0.05 0.48 0.0045

Average 9.1 168 63 24 194 28 680 7.44 7.23 1181 1142 0.201 1 0.15 0.68 0.53 0.11 5 0.62 0.001
Maximum 12.5 227 91.9 29.8 237 45.8 930 7.87 7.91 1530 1474 0.309 13 0.27 1.6 1.46 0.2 16 3.14 0.0011
Minimum 6.9 118 45 19.7 128 3 501 6.48 6.85 882 826 0.012 1 0.02 0.3 0.2 0.1 2.1 0.01 0.0002
Count 22 35 35 18 9 36 36 37 22 37 22 6 37 36 31 30 13 6 27 32

* denotes duplicate sample
*** Standard related to health.
All results expressed as mg/L except the following parameters
pH as -log [H+]
phenols as ppb
conductivity as μS/cm

OW5-19

Phenols

Chesley Landfill Site: 219126
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HISTORIC GROUNDWATER QUALITY DATA
Monitoring Well TH2-81

DATE Temp Calcium Magnesium Sodium Potassium Alkalinity Sulphate Chloride Hardness pH pH Conduct. Conduct. Iron Phenols Ammonia TKN Nitrite Nitrate DOC Maganese
(field) as as (field) (field) NH3 as N as N as N

°C CaCO3 CaCO3 as N
ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 1*** 10*** 5 0.05

19-Nov-87 135.4 57.2 14.8 574 7.49 < 1 5.8
19-May-88 122.2 56.5 17.2 538 7.84 1005 < 1 6.7
2-Nov-88 148.4 61.5 30 625 7.16 1195 < 1 6
24-May-89 150 66 14.2 4.8 524 140 14 647 6.96 1172 3.6 < 1 0.476 0.05 0.5 0.92
11-Dec-89 168 65 12.8 688 7.47 1203 < 1 4.0
16-May-90 162 68 13.4 685 7.22 1211 2.5
4-Dec-90 183 74 9.9 762 7.12 1295 < 1 4.1
3-Jun-91 178 74 10.5 750 7.16 1256 < 1 3.8
19-Nov-91 144 62 8.2 615 7.25 1114 3.0 4.7
19-May-92 153 67.5 7.9 661 7.08 1182 < 1 3.9
26-Oct-92 159 70.0 9.2 687 7.15 1159 < 1 0.025 3.5
25-May-93 163 68.1 9.7 689 7.17 1182 2.0 0.159 2.2
18-Oct-93 150 64.4 8.6 640 7.18 1136 < 1 0.176 3.5
3-May-94 163 69.9 11.8 5.2 12.2 695 7.18 1239 < 1 0.212 3.9
29-May-95 170 79.7 12 754 7.02 1262 11.3 0.18 3.8
11-Oct-95 DRY
9-May-96 191 73.3 10.6 778 6.89 1275 < 1 0.02 < 1
25-Sep-96 DRY
8-May-97 160 68.0 9.7 679 7.01 1218 < 1 0.10 4
23-Oct-97 DRY
16-Apr-98 172 67.5 9.5 707 7.15 1209 < 1 0.08 14
21-Oct-98 DRY
21-Apr-99 131 49 12.8 529 7.36 1182 < 1 0.03 1.1 <0.1 14
11-Nov-99 DRY
13-Apr-00 201 91.6 554 332 16.2 879 7.06 1603 0.58 < 1 0.06 5 0.456
17-Oct-00 DRY
24-Apr-01 DRY
3-Oct-01 DRY
18-Apr-02 249 107 14.3 6.5 16.8 1062 6.84 1698 < 1 0.03 10
Average 164 69.5 13.4 5.5 539 236 12.7 697 7.18 1240 2.09 1.7 0.129 0.05 5.22 0.688
Maximum 249 107 14.3 6.5 554 332 30 1062 7.84 1698 3.6 11.3 0.476 0.05 14 0.92
Minimum 122.2 49 11.8 4.8 524 140 7.9 529 6.84 1005 0.58 1 0.02 0.05 0.5 0.456
Count 29 21 3 3 2 2 21 21 21 20 2 21 12 1 20 2

All results expressed as mg/L except the following parameters
pH as -log [H+]
phenols as ppb
conductivity as µS/cm
*  Monitoring well TH2-81 was decommissioned in 2002 and replaced in the monitoring program by TH2-02
*** Standard related to health.

Chesley Landfill Site: 219126
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HISTORIC GROUNDWATER QUALITY DATA
Monitoring Well TH4-02

DATE Temp Ca Mg Na K Alk. SO4 Cl Hardness pH pH Conduct.Conduct. Fe Phenols Free TKN Organic NO2 NO3 DOC Mn Total As o-PO4

(field) as as (field) (field) NH3 as N Nitrogen as N as N P
°C CaCO3 CaCO3 as N

ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 0.15 1*** 10*** 5 0.05 0.025***
24-Oct-02 99.1 52.4 8.8 463 7.86 807 < 1 0.08
22-May-03 114 65.7 27.6 555 7.65 1020 < 1 0.10 1.7
30-Oct-03 113 65.2 43.8 550 7.85 1040 < 1 0.13 3.59 <0.1 <0.1 11
20-May-04 44.4 566 7.33 922 < 1 0.15 2.1 0.63 0.006 <0.01
30-Sep-04 107 62.3 39.2 524 7.3 932 < 1 0.13 2 0.005 <0.01
5-May-05 117 68.3 574 7.1 1160 < 1 0.11 1.2 0.004 <0.01
5-May-05 * 8.3 119 69.1 581 7.1 7.9 1160 1100 < 1 0.11 1.3 0.005 <0.01
29-Sep-05 11.6 119 59.9 178 543 7.31 7.5 1400 1269 < 1 0.13 0.97 0.84 6.2 0.003 <0.01
4-May-06 9.3 121 68.7 117 586 7.53 7.5 1190 1193 < 1 0.07 1.55 1.48 <0.1 <0.1 1.28 0.006
28-Sep-06 11.7 107 56.7 100 502 7.19 7.8 1100 1100 < 1 0.11 0.87 0.76 <0.1 0.1 0.91 0.0066
10-May-07 8.4 111 62.9 46.1 1 498 35 85.6 536 7.61 7.3 1060 1117 1.28 < 1 0.11 0.76 0.65 <0.1 <0.1 0.81 0.0066
4-Oct-07 14.3 102 53.5 80.8 475 7.32 8.1 1010 962 < 1 0.02 0.59 0.57 <0.1 <0.1 0.75 0.006
15-May-08 8.8 109 59.6 75.6 518 7.42 7.5 1050 1020 < 1 0.06 1.91 1.85 <0.1 <0.1 2.75 0.0044
15-May-08 * 110 59.8 75.6 521 7.39 1040 < 1 0.07 1.91 1.84 <0.1 <0.1 2.78 0.0043
2-Oct-08 10.7 101 51.1 57.7 461 7.87 7.1 990 840 < 1 0.12 0.67 0.55 <0.1 <0.1 0.82 0.0048
21-May-09 9.9 104 58.5 55.7 501 6.8 7.7 1010 930 < 1 0.09 1.95 1.86 <0.1 <0.1 3.17 0.0056
21-May-09 * 105 58.1 56 501 7.18 1010 < 1 0.09 1.97 1.88 <0.1 <0.1 3.32 0.0052
15-Oct-09 12.1 92.5 51.4 43.9 443 6.49 7.9 933 893 < 1 0.07 2.74 2.67 <0.1 <0.1 6.76 0.0037
6-May-10 7.7 96.3 53.4 47.8 460 7.2 7.1 1003 850 < 1 0.11 2.5 2.39 <0.1 <0.1 3.65 0.005
11-Nov-10 11.4 107 59.5 58.7 512 6.7 7.1 978 1102 < 1 0.13 1.39 1.26 <0.1 <0.1 2.54 0.0094
5-May-11 7.6 97.9 56.7 16 52.6 478 7.47 7.5 1060 810 < 1 0.10 6.58 6.48 <0.1 <0.1 13.3 0.0074
29-Sep-11 13.5 96.2 56.0 53.1 471 7.60 7.1 1010 941 < 1 0.15 2.36 2.21 <0.1 0.1 4.96 0.0067
19-Apr-12 9.2 106 62.2 47.9 521 7.64 7.3 974 966 < 1 0.05 2.39 2.34 <0.1 0.1 3.64 0.0049
3-Oct-12 13.2 103 54.4 70.1 482 7.92 7.46 902 960 < 1 0.11 1.64 1.53 <0.1 <0.1 2.85 0.0051
3-Oct-12 * 103 54.5 70.3 483 7.94 913 < 1 0.11 1.64 1.53 <0.1 <0.1 3.19 0.0050
2-May-13 8.9 112 58.0 66.3 519 7.83 7.12 918 837 < 1 0.10 1.05 0.95 <0.1 <0.1 1.31 0.0050
3-Oct-13 12.8 168 84.0 316 765 7.59 7.03 1580 1422 < 1 0.18 0.75 0.57 <0.1 0.1 0.71 0.0079
7-May-14 7.3 117 63.0 157 552 7.91 7.28 1190 1192 < 1 0.10 0.56 0.46 <0.1 <0.1 0.37 0.0064
2-Oct-14 12.9 120 61.1 130 551 7.81 7.34 1090 1051 < 1 0.14 1.02 0.88 <0.1 <0.1 1.74 0.0086
2-Oct-14 * 121 61.8 130 555 7.82 1100 < 1 0.14 0.95 0.81 <0.1 <0.1 1.83 0.0073
6-May-15 7.8 109 59.6 93.0 518 7.87 7.45 1010 933 < 1 0.10 0.6 0.5 <0.1 0.1 0.51 0.0050
22-Sep-15 16.2 111 56.9 73.6 512 7.77 8.18 987 1027 < 1 0.13 1.0 0.87 <0.1 <0.1 1.96 0.0030
22-Sep-15 * 116 59.4 74.8 534 7.86 998 < 1 0.13 1.2 1.07 <0.1 <0.1 2.51 0.0028
4-May-16 9.4 111 60.6 20 59.0 525 7.93 7.34 969 1010 2.44 < 1 0.17 0.4 0.23 <0.1 0.1 <0.01 0.0062
28-Sep-16 14.6 103 53.3 19 58.8 477 7.89 7.36 941 864 0.049 < 1 0.13 0.46 0.33 <0.1 <0.1 <0.01 0.0034
5-Jun-17 9.7 102 54.2 16 38.6 478 7.75 7.28 918 864 <0.005 < 1 0.12 0.4 0.28 <0.05 <0.05 <0.01 0.0020
5-Jun-17 * 101 53.7 16 38.7 474 7.84 916 <0.005 9 0.16 0.4 0.24 <0.05 <0.05 0.04 0.0021
27-Sep-17 13.4 103 56.4 14 55.3 489 7.94 7.02 970 780 1.01 < 1 0.15 0.6 0.45 <0.05 <0.05 0.01 0.0072
15-May-18 8.1 109 61.4 15 69.9 525 7.95 7.35 978 935 2.57 < 1 0.28 3.8 3.52 <0.05 <0.05 6.06 0.0056
3-Oct-18 12.5 107 54.0 15 153 489 7.95 7.25 1150 1000 0.991 12 0.30 2.3 2.0 <0.05 <0.05 4.45 0.0052
3-Oct-18 * 108 53.8 15 153 491 7.94 1170 1.04 13 0.29 2.2 1.91 0.06 <0.05 2.64 0.0052
30-May-19 109 54.1 354 26 121 495 7.66 1040 1.91 < 0.002 0.24 2.2 1.96 < 0.05 0.19 4.69 0.0021
25-Nov-19 117 56.6 356 26 141 525 7.83 1110 0.471 < 0.002 0.12 0.7 0.58 < 0.05 0.21 0.8 0.0017
20-May-20 109 57.5 37.7 1.6 370 22 93.1 509 7.74 1000 < 0.005 < 0.002 0.37 5.2 4.83 < 0.05 0.16 6.91 0.0008
6-Nov-20 115 55.4 43.4 1.2 354 21 102 515 7.84 984 2.75 < 0.002 0.17 < 0.05 0.09 2.42 0.0066
8-Apr-21 104 55.4 42 384 20 94.3 488 7.83 1020 < 0.002 0.21 3.6 3.39 0.09 0.17 5.66 0.0022
7-Oct-21 104 51.2 42.3 1.3 362 18 77.4 470 7.82 941 2.53 < 0.002 0.1 1 0.90 0.07 0.18 0.58 0.0078
11-May-22 26.7 43 7.9 223 5 15.7 243 7.84 465 < 0.001 < 0.01 0.4 < 0.05 < 0.05 0.07 < 0.0001
15-Sep-22 97.5 46.2 36.2 1.9 384 11 61.3 434 7.75 872 2.21 < 0.001 0.2 7.5 < 0.05 < 0.05 1.73 0.0093

Average 10.8 109.5 59.3 18.1 81.0 519 7.57 7.424 1038 999 1.340 1.7561 0.13 1.6 1.40 3.64 0.6 2.72 0.0053
Maximum 16.2 168 84 35 316.0 765 7.95 8.180 1580 1422 2.57 13 0.3 6.6 6.48 11 0.6 13.30 0.0094
Minimum 7.3 92.5 51.1 14 8.8 443 6.49 7.020 807 780 0.049 1 0.02 0.4 0.23 1.2 0.6 0.01 0.0020
Count 28 40 40 10 39 41 41 28 41 28 7 41 41 35 34 7 1 30 38

All results expressed as mg/L except the following parameters
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
* denotes duplicate sample
*** Standard related to health.
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HISTORIC GROUNDWATER QUALITY DATA
Monitoring Well TH4-81

DATE Temp Ca Mg Na K Alk. SO4 Cl Hardness pH pH Conduct.Conduct. Fe Phenols Free TKN NO2 NO3 DOC Mn
(field) as as (field) (field) NH3 as N as N as N

°C CaCO3 CaCO3 as N
ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 1*** 10*** 5 0.05

16-Oct-81 104 83 28 1.5 570 52 30 600 7.7 1100 0.02 - - -
19-Nov-87 101.4 84.8 2.87 603 7.62 < 1 3.5
19-May-88 84.4 70.8 5.34 503 8.1 865 < 1 4.4
2-Nov-88 91.8 84.6 3.3 578 7.29 982 < 1 4.7
24-May-89 88 78 8.04 0.7 499 42.5 5.1 541 7.4 941 0.79 1.0 0.162 0.1 3.0 0.55
11-Dec-89 101 83 5 594 7.46 1034 < 1 2.7
16-May-90 268 114 13.9 1140 7.46 858 1.0 2.3
4-Dec-90 86.2 68 3.4 496 7.39 868 < 1 3.0
3-Jun-91 80.7 66 6.9 474 7.47 812 < 1 2.3
19-Nov-91 84.3 71 6.6 503 7.38 908 6.5 2.8
19-May-92 77.4 63.5 9.0 455 7.43 789 < 1 2.3
26-Oct-92 70.0 77.6 6.3 495 7.61 904 4.5 0.142 2.4
25-May-93 83.4 63.1 4.8 468 7.37 827 4.0 0.090 1.8
18-Oct-93 81.2 68.3 3.7 484 7.34 886 3.5 0.134 2.6
3-May-94 71.7 56.1 6.1 0.3 4.3 410 7.55 753 3.8 0.107 2.3
21-Oct-94 78.2 64.9 5.2 463 7.50 791 < 1 0.097 2.4
29-May-95 67.5 59.7 3.2 415 7.48 737 1.9 0.04 2.4
11-Oct-95 69.7 63 4 434 7.54 785 < 1 0.09
9-May-96 78 51.1 5.2 405 7.22 698 < 1 0.05 < 1
25-Sep-96 72.9 56 5.1 412 7.53 738 < 1 0.13 < 1
8-May-97 66.5 49.4 5.6 369 7.43 674 < 1 0.10 4
23-Oct-97 73.4 48.2 6.7 382 7.72 716 < 1 0.12 3
16-Apr-98 82.4 53.8 7.2 427 7.57 745 < 1 0.06 < 1
21-Oct-98 126 73 49 615 7.43 1096 < 1 0.12 8
21-Apr-99 78.6 44.9 25.7 381 7.67 878 < 1 0.02 9
11-Nov-99 118 65 18 <1.0 447 69.7 42.2 562 7.37 1010 0.03 < 1 <0.01 < 1 0.032
13-Apr-00 118 62 420 50.6 22.5 550 7.35 935 0.12 < 1 <0.01 < 1 0.294
17-Oct-00 114 67.4 14.7 562 7.08 980 < 1 0.05 19
24-Apr-01 92.7 69 15.5 515 7.33 937 < 1 0.07 6
3-Oct-01 113 62.4 10.9 1.0 12.1 539 7.27 988 < 1 0.17 6
18-Apr-02 Decommissioned
Average 94.1 67.4 14.2 0.9 484 53.7 11.1 513 7.47 870 0.24 1.6 0.10 3.7 0.292
Maximum 268 114 28 1.5 570 69.7 49 1140 8.1 1100 0.79 6.5 0.17 19 0.550
Minimum 66.5 44.9 6.1 0.3 420 42.5 2.87 369 7.08 674 0.02 1 0.02 1 0.032
Count 30 30 5 5 4 4 30 30 30 29 4 30 21 28 3

All results expressed as mg/L except the following parameters
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
1983 data is from CRA Hydrogeological Investigation (1984)
* Monitoring well TH4-81 ws decommissioned in 2002 and replaced in the monitoring program by TH4-02.
*** Standard related to health.
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HISTORIC GROUNDWATER QUALITY DATA
Monitoring Well TH6-81

DATE Temp Ca Mg Na K Alk. SO4 Cl Hardness pH pH Conduct. Conduct. Fe Phenols Free TKN Organic NO2 NO3 DOC Mn Total As o-PO4

(field) as as (field) (field) NH3 as N Nitrogen as N as N P
°C CaCO3 CaCO3 as N

ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 0.15 1*** 10*** 5 0.05 0.025***
16-Oct-81 224 66 7.9 2.9 755 13 11 830 7.2 1310 0.35
18-Jul-83 15.5
18-Jul-83 136 48 550 5 3 536 8 730 0.32
9-Jul-86 115 63 2 1.7 598 40 1.5 547 7.49 1210 3.22 < 1 2.47 3.25 0.03 0.3 4.7 1.6
23-Nov-86 138 57 9 2.45 516 37 3.5 580 7.67 1000 6.6 < 1  2.26 3.8 0.83
5-May-87 155 65 2 655 7.3 1150 < 1 1.3 0.01 7.2  
19-Nov-87 142 51.29 2.13 566 7.54 < 1 5.4
19-May-88 124.8 57.52 2.63 549 7.49 1060 < 1 6.5
2-Nov-88 143.6 49.58 8.83 563 7.03 1032 < 1 3.8
24-May-89 167 70 3.71 0.9 543 59 0.7 705 6.84 1165 8.6 < 1 0.205 3.5 0.96
11-Dec-89 238 80 1.4 925 6.98 1530 1.5 3.8
16-May-90 225 84 0.8 909 6.8 1520 4.0
4-Dec-90 212 75 1.2 839 6.98 1390 < 1 3.4
3-Jun-91 227 88 4.6 1.6 756 221 1.6 930 6.9 1570 < 1 3.2
19-Nov-91 240 94 5 2.2 620 0.9 987 6.92 1540 0.59 3.5 3.3
19-May-92 214 82.5 <0.1 875 6.76 1500 < 1 2.8
26-Oct-92 196 90.5 5.8 1.9 531 192 1.1 864 7.14 1480 2.13 2.00 0.376 0.32 <0.01 <0.1 2.8 0.019
25-May-93 222 82.8 5.4 1.6 724 235 1 897 6.87 1480 3.66 < 1 0.106 1.34 <0.01 <0.1 2.5 0.011
18-Oct-93 163 69.5 7.3 1.7 499 170 1.8 694 6.97 1259 0.91 < 1 0.085 0.27 <0.01 <0.1 2.6 0.007
18-Oct-93 * 161 71.6 7.4 1.7 492 156 2.3 698 6.93 1280 0.95 < 1 0.085 0.27 <0.01 <0.1 2.6 0.006
3-May-94 198 77.2 6.2 1.3 513 172 13.9 813 7.36 1390 2.97 < 1 0.200 0.28 <0.01 0.2 2.8 1.49 0.011
29-May-95 256 96.1 6.7 1.92 637 244 0.8 1038 6.92 1610 2.41 2.8 0.08 0.45 <0.01 <0.1 3.5 1.68 0.06
11-Oct-95 234 101 6.6 1.84 631 225 0.9 1001 6.92 1650 4.43 < 1 0.27 0.58 <0.01 0.3 1.6 0.02
9-May-96 239 91.6 7 1.5 748 190 2.3 976 7.5 1511 3.37 < 1 <0.01 < 1 1.48
25-Sep-96 193 94.7 6.3 2 724 216 2.5 872 7.05 1610 <0.01 < 1 0.28 3 0.993
8-May-97 201 79 4.7 1 688 177 2.5 827 8.14 1429 4.73 < 1 0.11 0.37 1
23-Oct-97 236 90.8 7.6 2.5 698 29.3 3.4 963 6.9 1633 1.09 < 1 0.17 < 1 1.04
16-Apr-98 219 87.3 8.0 1.8 645 209 2.2 906 6.82 1565 1.58 < 1 0.08 < 1 1.47
16-Apr-98 * 249 95.0 8.1 1.9 774 216 2.2 1013 6.79 1562 1.55 < 1 0.08 4 1.45
21-Oct-98 DRY
21-Apr-99 374 122 7.9 4.3 599 903 2.1 1436 6.95 2330 1 < 1 0.04 < 1 2.02
11-Nov-99 394 122 9 3.5 493 979 1.6 1486 6.77 2190 0.05 < 1 <0.01 < 1 0.213
13-Apr-00 290 105 8.9 2.3 572 690 2.2 1157 6.79 1967 0.94 < 1 0.02 3 1.53 <0.01
17-Oct-00 354 111 9.52 3.35 703 571 3.2 1341 6.6 2050 2.64 < 1 0.04 19 2.09
24-Apr-01 311 124 7.8 2.4 675 635 2 1287 6.77 2140 1.83 < 1 0.08 8 2.02
3-Oct-01 311 106 8.6 3.7 592 695 2.5 1213 6.85 1969 0.03 < 1 <0.01 0.21
18-Apr-02 247 88 9.5 2.5 583 325 3.1 979 6.91 1532 0.47 < 1 0.01 8 1.15
18-Apr-02 * 242 86.9 8.6 2.4 3.1 962 6.84 1537 < 1 0.02 3
24-Oct-02 DRY
22-May-03 302 97.1 8.4 1.5 477 742 2.1 1154 7.42 1760 0.07 < 1 <0.01 2.3 0.54 <0.01
22-May-03 * 300 96.0 8.3 2.0 480 750 2.6 1145 7.38 1740 0.08 < 1 <0.01 1.6 0.54 <0.01
30-Oct-03 287 89.2 8.8 2.7 561 551 2.2 1080 7.49 1660 0.061 < 1 0.04 0.34 0.3 <0.1 <0.1 10 0.40 0.06
30-Oct-03 * 290 90.4 8.9 2.7 570 550 2.2 1100 7.43 1670 0.056 < 1 0.03 0.31 0.28 <0.1 <0.1 22 0.41 0.07
20-May-04 8.6 2.5 591 490 2.7 1120 7.02 1430 0.244 < 1 0.04 1.3 0.63 0.001 <0.01
30-Sep-04 325 112 9.4 3.4 654 630 3 1270 6.97 1800 0.348 < 1 0.08 2.3 0.936 0.001 <0.01
5-May-05 7.2 296 102 7.9 2 595 500 2.8 1160 6.67 7.1 1680 1641 0.658 < 1 0.04 <0.1 <0.1 1.2 0.877 0.001 <0.01
29-Sep-05 DRY
4-May-06 9 301 104 8.8 2.8 506 610 2.8 1180 7.19 7.2 1710 1638 0.044 < 1 <0.01 0.95 0.94 <0.1 <0.1 0.41 0.002
28-Sep-06 DRY
10-May-07 8.3 279 96.1 8.4 2.6 615 530 2.3 1090 7.22 7.0 1550 1683 0.193 < 1 0.04 2 1.96 <0.1 <0.1 1.75 0.0008
10-May-07 * 278 95.6 8.6 2.7 612 550 1.7 1090 7.17 1670 0.207 < 1 0.12 1.28 1.16 <0.1 <0.1 1.83 0.0008
4-Oct-07 DRY
15-May-08 9.2 281 99.3 9.8 3.2 570 460 1.7 1110 7 7.0 1690 1634 0.186 < 1 <0.01 0.3 0.29 <0.1 <0.1 0.12 0.0008
2-Oct-08 11.7 282 86.1 10.4 3.3 666 480 2.6 1060 7.35 6.8 1740 1482 1.02 < 1 0.05 0.31 0.26 <0.1 <0.1 0.07 0.0009
21-May-09 9.7 276 97.2 8.1 2.3 600 380 2.6 1090 6.63 1620 1516 1.15 < 1 0.03 0.23 0.2 <0.1 <0.1 0.11 0.0012
15-Oct-09 11.1 292 102 8.9 3.8 614 610 2.5 1150 6.41 7.4 1850 1813 0.011 < 1 <0.01 0.74 0.73 <0.1 1.5 0.46 0.0007
6-May-10 7.9 294 103 7.9 2.1 598 530 2.9 1160 6.95 6.5 1740 1478 0.151 < 1 0.01 0.15 0.14 <0.1 <0.1 0.05 0.0005
11-Nov-10 11 311 123 8.2 2.3 612 621 3.5 1280 6.97 7.1 1870 1980 0.763 < 1 0.04 0.13 0.09 <0.1 <0.1 0.05 0.0015
5-May-11 7.4 273 107 7.2 1.9 585 567 2.7 1120 7.03 7.7 1890 1491 0.817 < 1 0.05 0.11 0.06 <0.1 <0.1 0.05 0.0013
5-May-11 * 303 105 567 2.7 1190 7.03 1890 < 1 0.04 0.11 0.07 <0.1 <0.1 0.05 0.0010
29-Sep-11 DRY
19-Apr-12 8.1 250 107 7.5 2.4 559 502 3.2 1070 7.30 6.9 1660 1717 0.179 < 1 <0.01 0.21 0.21 <0.1 <0.1 0.04 0.0007
3-Oct-12 DRY
2-May-13 8.4 306 105 9.0 2.5 569 443 3.0 1190 7.40 7.05 1590 1516 0.143 < 1 0.01 0.36 0.35 <0.1 <0.1 0.15 0.0007
3-Oct-13 DRY
7-May-14 7.4 240 86.2 7.5 2.1 520 374 4.0 954 7.67 6.88 1390 1442 0.037 < 1 <0.01 0.15 0.15 <0.1 <0.1 0.05 0.0005
2-Oct-14 13.5 314 109 9.9 3.5 575 600 2.0 1230 7.52 7.09 1760 1629 0.056 < 1 <0.01 1.07 1.07 <0.1 1.2 0.32 0.0007
6-May-15 8.3 273 97.4 7.5 2.4 561 425 3.0 1080 7.56 7.15 1390 1314 0.020 < 1 <0.01 0.4 0.4 <0.1 <0.1 0.36 0.0004
22-Sep-15 14.2 338 118 10.6 3.3 660 591 0.9 1330 7.52 7.68 1870 1792 0.044 < 1 <0.01 0.5 0.5 <0.1 <0.1 0.37 0.0008
4-May-16 7.9 266 104 8.6 2.2 666 442 6.2 1090 7.63 6.85 1660 1678 0.172 < 1 0.04 0.2 0.16 <0.5 <0.5 <0.01 0.0002
28-Sep-16 DRY
5-Jun-17 9.4 271 100 8.5 2.4 591 395 1.8 1090 7.39 6.90 1680 1575 0.125 1 <0.01 0.3 0.30 <0.05 <0.05 <0.01 0.0004
27-Sep-17 13.9 318 121 9.9 3.6 724 499 2.0 1290 7.65 6.96 1930 1537 0.025 < 1 0.03 0.3 0.27 <0.05 <0.05 0.01 0.0005
15-May-18 7.5 291 120 9.1 2.7 543 539 2.2 1220 7.56 7.32 1730 1603 0.359 < 1 0.05 0.4 0.35 <0.05 <0.05 0.19 0.0004
3-Oct-18 DRY
30-May-19 274 109 8.2 2.5 489 600 < 5.0 1130 7.33 1690 0.106 < 0.002 0.08 0.08 < 0.5 < 0.5 1.02 0.0004
25-Nov-19 123 54.8 7.5 3.5 391 95 30.3 533 7.64 966 0.288 < 0.002 0.2 1.3 1.1 < 0.05 0.26 3.84 0.0032
20-May-20 273 107 8.1 2.7 508 487 24 1120 7.47 1630 < 0.005 < 0.002 0.04 0.6 0.56 < 0.5 0.59 0.66 0.0002
6-Nov-20 319 116 8.7 3.3 552 578 3.0 1270 7.51 1770 0.008 < 0.002 0.04 < 0.05 0.48 0.49 0.0006
8-Apr-21 286 118 8.3 3.3 548 582 3.5 1200 7.57 1830 < 0.002 0.02 0.4 0.38 < 0.05 < 0.05 0.15 0.0003
7-Oct-21 296 112 9.3 3.7 517 664 3.2 1200 7.38 1790 0.072 < 0.002 0.02 0.5 0.48 < 0.05 0.4 0.2 0.0005
11-May-22 112 29.9 9.1 365 31 1.5 403 8 728 < 0.001 0.16 0.8 < 0.05 < 0.05 0.62 0.0019
15-Sep-22

Average 9.6 251.2 91.99 7.85 2.40 606 417 2.73 1008 7.14 7.08 1595 1608 1.22 1.4 0.180 0.61 0.45 0.02 0.7 4.3 1.13 0.239 0.001
Maximum 14.2 394 124 10.6 4.3 774 979 13.9 1486 8.14 7.7 2330 1980 8.6 15.5 2.47 3.25 1.96 0.03 1.5 22 2.09 1.83 0.002
Minimum 7.2 115 48 2 0.9 477 5 0.7 536 6.41 6.5 730 1314 0.011 1.0 0.01 0.11 0.06 0.01 0.2 1.0 0.21 0.006 0.0002
Count 20 63 63 54 54 54 54 64 64 64 19 63 20 53 63 53 33 23 33 32 38 26 33 24
* denotes duplicate sample
*** Standard related to health.
All results expressed as mg/L except the following parameters
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
1983 data is from CRA Hydrogeological Investigation (1984)
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HISTORIC GROUNDWATER QUALITY DATA
Monitoring Well TH7-81

DATE Temp Ca Mg Na K Alk. SO4 Cl Hardness pH pH Conduct.Conduct. Fe Phenols Free TKN Organic NO2 NO3 DOC Mn Total As o-PO4

(field) as as (field) (field) NH3 as N Nitrogen as N as N P
°C CaCO3 CaCO3 as N

ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 0.15 1*** 10*** 5 0.05 0.025***
16-Oct-81 60 22 17 2.0 232 39 12 241 7.7 510 0.02 - - -
18-Jul-83 73.5 41.2 16.9 2.10 357 21.5 7.5 353 7.88 690 0.47 1.5 0.195 0.79
2-Aug-83 68 38.4 15.2 2.1 343 30 6.0 328 7.87 660 0.94 1.0 0.085 0.26
9-Jul-86 69.5 45 14 2.5 356 920 5 359 7.75 875 8.2 < 1 0.535 1.18 0.01 0.1 2.5 0.25
13-Nov-86 104 52 12 1.75 426 90 4.5 474 7.62 860 2.42 < 1 0.3 0.68     <.01 0.1 2.5 0.14
5-May-87 112 62 5 535 7.39 970 < 1 0.245 0.94 0.01 0.5 7.1
19-Nov-87 113.2 27.73 4.01 397 7.64 < 1 3
19-May-88 90.8 55.4 4.68 455 7.84 915 < 1 4.6
2-Nov-88 95.6 50.03 6.78 445 7.48 873 < 1 3
24-May-89 123 65 14.4 1.9 465 155 3.5 575 7.28 1055 2.7 1.0 0.128 20 0.124
11-Dec-89 67.7 35.3 1.7 315 7.82 594 < 1 0.6
16-May-90 143 72 3.4 654 7.62 1146 3.5
4-Dec-90 NOT SAMPLED
3-Jun-91 96 51 2.4 450 7.7 841 4.02 < 1 0.118 0.9
19-Nov-91 46.8 24.5 1.4 218 7.78 442 13.5 0.6
19-May-92 80.4 45.5 4.4 388 7.52 695 2.5 1.0
26-Oct-92 84.1 59.9 9.4 457 7.70 900 1.0 1.3
25-May-93 117 56.2 10.0 525 7.59 933 ** 0.078 2.6
18-Oct-93 92.9 58.5 9.3 473 7.43 922 < 1 0.111 1.8
3-May-94 133 62.4 18.2 1.6 16.0 591 7.39 1071 7.1 0.135 2.0
21-Oct-94 111 62.4 13.9 537 7.28 995 2.1 0.056 2.2
29-May-95 127 69.3 16.1 605 7.4 1095 3.5 0.13 2.4
11-Oct-95 106 62 15 521 7.34 1012 2.3 0.25
9-May-96 118 51.1 20.2 505 7.03 1036 < 1 0.11 < 1
25-Sep-96 123 60.4 21.2 556 7.28 1043 < 1 0.17 < 1
8-May-97 100 56.9 22.8 484 7.45 1060 < 1 0.13 3
23-Oct-97 123 65.5 17.3 577 7.72 942 < 1 0.19 < 1
16-Apr-98 132 59.5 19.9 575 7.66 1073 < 1 0.11 < 1
21-Oct-98 108 47.5 4.9 465 7.18 871 < 1 0.15 < 1
21-Apr-99 134 57 27.6 569 7.5 1241 < 1 0.09 < 1
11-Nov-99 133 65.5 24.8 2 369 245 25.5 602 7.36 1130 0.72 < 1 0.06 7 0.05
13-Apr-00 167 71.3 374 361 35.3 711 7.43 1460 0.81 < 1 0.03 3 0.053
17-Oct-00 181 82.7 31.0 792 6.93 1411 < 1 0.18 12
24-Apr-01 183 88 29.6 819 7.26 1425 < 1 0.07 11
3-Oct-01 124 60.9 28.6 2.6 22.5 560 7.36 1151 < 1 0.16 2
18-Apr-02 168 81.1 28.8 2.2 23.4 753 7.11 1347 < 1 0.15 5
24-Oct-02 97.7 50.1 11.2 450 7.93 801 < 1 0.16 0.7
22-May-03 219 95.3 16.8 939 7.53 1540 < 1 0.14 1.8 <0.01
30-Oct-03 217 93.1 25.2 925 7.72 1540 < 1 0.2 5.95 5.75 <0.1 <0.1 22
20-May-04 37.4 1020 7.17 1550 < 1 0.2 1.3 0.173 0.013 <0.01
30-Sep-04 169 80.7 23.1 756 7.23 1220 < 1 0.19 1.3 0.005 <0.01
5-May-05 7.7 215 98.2 942 6.86 7.3 1510 1427 < 1 0.13 1.2 0.005 <0.01
29-Sep-05 10.2 114 53.7 14.7 506 7.39 8.9 990 894 < 1 0.14 0.99 0.85 5.2 0.005 <0.01
4-May-06 151 70 32.4 665 7.77 1280 < 1 0.08 1.11 1.03 <0.1 0.1 1.33 0.003
28-Sep-06 103 51 9.2 468 7.55 740 < 1 0.12 0.8 0.68 <0.1 <0.1 0.91 0.0017
10-May-07 10.4 198 91.7 44.6 871 7.5 7.8 1470 1506 < 1 0.12 0.53 0.41 <0.1 <0.1 0.39 0.0067
4-Oct-07 85.8 40.5 8 381 7.51 754 < 1 0.09 1.15 1.06 <0.1 <0.1 1.59 0.0046
15-May-08 8.7 183 87.4 56.6 817 7.32 7.4 1580 1559 < 1 0.1 2.1 2 <0.1 <0.1 4.01 0.0032
2-Oct-08 133 57.8 27.1 569 8.06 1110 < 1 0.13 0.78 0.65 <0.1 0.1 0.94 0.003
21-May-09 8.9 185 90.6 48.1 836 6.79 6.9 1530 1402 < 1 0.13 0.64 0.51 <0.1 <0.1 0.84 0.0045
15-Oct-09 9.3 90.1 45.8 15.8 1.6 295 145 12.3 414 6.79 8.2 776 762 0.264 < 1 0.07 0.45 0.38 <0.1 0.1 0.62 0.0003
15-Oct-09 * 85.4 43.5 15 1.5 294 146 12.3 392 7.1 783 0.271 < 1 0.07 0.5 0.43 <0.1 0.1 0.6 0.0003
6-May-10 7.1 190 84.4 454 380 66.1 821 7.13 6.9 1550 1317 2.92 < 1 0.12 0.43 0.31 <0.1 0.1 0.45 0.0042
11-Nov-10 10 174 92.9 465 337 62.9 816 7.21 7.2 1460 1614 1.1 < 1 0.15 0.42 0.27 <0.1 <0.1 0.42 0.0047
5-May-11 7.3 177 91.7 552 301 95.6 819 7.18 7.6 1730 1325 2.00 < 1 0.14 0.49 0.35 <0.1 <0.1 0.33 0.0068
29-Sep-11 107 54.6 20.7 1.8 316 160 22.9 492 7.73 938 0.337 < 1 0.12 1.17 1.05 <0.1 <0.1 1.65 0.0017
19-Apr-12 8.0 158 91.9 406 369 100 820 7.43 7.2 1540 1573 1.23 < 1 0.09 0.49 0.40 <0.1 0.1 0.12 0.0040
3-Oct-12 12.2 69.4 34.8 13.1 1.5 260 68 8.0 316 8.01 8.07 595 637 0.253 < 1 0.05 1.41 1.36 <0.1 0.1 2.88 0.0042
2-May-13 7.3 171 81.5 398 430 67.6 764 7.60 6.80 1730 1642 1.06 < 1 0.13 0.45 0.32 <0.1 <0.1 0.15 0.0031
3-Oct-13 10.7 92.8 46.0 23.4 1.7 284 137 29.4 421 7.77 7.42 768 707 0.139 < 1 0.10 0.36 0.26 <0.1 <0.1 0.27 0.0030
7-May-14 6.5 150 75.3 378 307 97.9 684 7.85 7.20 1430 1391 1.43 < 1 0.14 0.42 0.28 <0.1 <0.1 0.19 0.0049
2-Oct-14 11.4 66.7 31.7 245 63 9.4 297 8.04 7.74 564 557 0.021 < 1 0.08 0.77 0.69 <0.1 <0.1 0.52 0.0029
6-May-15 7.0 127 64.0 374 214 82.8 580 7.78 7.43 1170 1079 0.512 < 1 0.11 0.4 0.29 <0.1 0.2 0.13 0.0036
22-Sep-15 12.5 69.5 34.2 256 55 10.7 314 8.02 8.02 575 583 0.570 < 1 0.07 0.5 0.43 <0.1 0.1 0.84 0.0055
4-May-16 7.3 104 55.6 347 141 60.7 487 7.93 7.43 1010 1065 0.862 < 1 0.12 0.5 0.38 <0.1 0.1 0.01 0.0041
28-Sep-16 11.9 52.9 26.3 12.2 1.0 232 25 3.9 240 8.09 7.84 465 435 0.087 < 1 0.03 0.19 0.16 <0.1 <0.1 <0.01 0.0036
5-Jun-17 8.8 80.9 40.7 20.6 1.3 275 90 47.3 370 7.85 7.42 872 830 <0.005 2 0.07 0.2 0.13 <0.05 <0.05 <0.01 0.0017
27-Sep-17 12.4 57.4 29.7 237 30 10.1 266 8.08 7.17 538 442 0.022 < 1 0.07 0.2 0.13 <0.05 <0.05 0.01 0.0019
15-May-18 10.8 60.6 33.0 239 52 23.3 287 8.11 8.06 614 600 0.008 < 1 0.11 1.5 1.39 <0.05 <0.05 3.36 0.0005
3-Oct-18 44.6 21.1 209 16 2.4 198 8.07 427 0.046 25 0.11 1.6 1.49 <0.05 <0.05 3.53 0.0014
30-May-19 71.5 37.6 212 90 51.3 333 7.89 698 0.007 < 0.002 0.11 0.6 0.49 < 0.05 0.15 1.06 0.0007
25-Nov-19 49 24.1 192 18 4.5 222 7.99 422 < 0.005 < 0.002 0.05 0.1 0.05 < 0.05 0.16 0.09 0.0008
20-May-20 74.5 39 17.4 1.5 220 80 41.7 346 7.91 681 < 0.005 < 0.002 0.04 0.9 0.86 < 0.05 0.16 2.11 0.0006
6-Nov-20 48.3 22.9 9.9 1.1 196 14 2.8 215 7.89 401 0.023 < 0.002 0.03 < 0.05 < 0.05 0.14 0.001
8-Apr-21 57 31.3 14.2 209 31 15.4 271 8.02 497 < 0.002 0.01 0.2 0.19 < 0.05 0.07 0.11 0.0008
7-Oct-21 56.8 27.4 13.5 1.4 204 23 8.6 255 7.84 472 0.845 < 0.002 0.34 2.6 2.26 < 0.05 0.86 1.87 0.0097
11-May-22 70.3 33.6 16.8 218 52 31.7 314 7.73 568 < 0.001 0.1 0.2 < 0.05 0.27 0.11 0.0017
15-Sep-22 58 31.9 17.3 1.5 239 34 17.9 276 7.93 541 1 < 0.001 0.16 0.5 < 0.05 0.14 0.25 0.0073

Average 9.4 119.2 58.88 18.3 1.8 337 190 24.2 548 7.54 7.55 1035 1061 1.194 1.8 0.131 0.89 0.81 0.01 0.14 3.8 0.132 1.04 0.0038
Maximum 12.5 219 98.2 28.8 2.6 552 920 100.0 1020 8.11 8.9 1730 1642 8.200 25 0.535 5.95 5.75 0.01 0.5 22 0.250 4.01 0.0130
Minimum 6.5 44.6 21.1 12 1 209 16 1.4 198 6.79 6.8 427 435 0.008 1 0.03 0.19 0.13 0.01 0.1 0.6 0.050 0.01 0.0003
Count 22 68 68 17 17 28 28 68 69 69 22 68 22 29 69 61 36 29 31 31 37 7 27 31
* denotes duplicate sample
*** Standard related to health.
All results expressed as mg/L except the following parameters
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
** Broken in Transit
1983 data is from CRA Hydrogeological Investigation (1984)
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HISTORIC GROUNDWATER QUALITY DATA
Monitoring Well TH8-81

DATE Temp Ca Mg Na K Alk. SO4 Cl Hardness pH pH Conduct.Conduct. Fe Phenols Free TKN Organic NO2 NO3 DOC Mn Total As o-PO4

(field) as as (field) (field) NH3 as N Nitrogen as N as N P
°C CaCO3 CaCO3 as N

ODWQS 200 30 - 500 500 250 80 - 100 6.5 - 8.5 6.5 - 8.5 0.3 0.15 1*** 10*** 5 0.05 0.025***
2-Aug-83 50 25.6 14.0 7.7 227 13.0 3.0 230 7.69 400 8.95 < 1 0.31 1.86
11-Dec-89 86.4 39.1 2.8 377 7.66 460 1.5 BROKEN
4-Dec-90 NOT SAMPLED
3-Jun-91 UNSUITABLE FOR ANALYSIS
19-Nov-91 50.2 31.3 2.0 254 7.57 417 18.0 1.8
19-May-92 53.6 32.6 2.0 268 7.75 416 < 1 1.2
26-Oct-92 44.5 33.1 1.7 248 7.61 472 6.5 1.3
25-May-93 39.5 26.3 1.5 207 7.77 414 < 1 0.304 1.2
18-Oct-93 59.5 37.9 1.1 305 7.62 589 6.5 0.391 2.0
3-May-94 36.9 25.9 13.5 1.0 1.2 199 7.94 431 < 1 0.345 1.5
21-Oct-94 38.8 28.9 1.6 216 7.86 453 < 1 0.250 1.5
29-May-95 38.7 27.6 1.3 210 7.8 416 7.7 0.1 1.6
11-Oct-95 50.5 34.8 1 270 7.62 515 < 1 0.13
9-May-96 37.3 27 2.7 204 7.66 400 < 1 0.3 < 1
25-Sep-96 41.5 29.9 2.7 227 7.71 420 < 1 0.5 < 1
8-May-97 35.5 26.2 2.3 196 7.85 408 < 1 0.35 4
23-Oct-97 54.8 49.3 3.6 340 7.5 689 < 1 0.66 < 1
16-Apr-98 44.0 29.2 2.5 230 7.82 729 < 1 0.40 4
21-Oct-98 50.1 32 2.1 257 7.43 515 < 1 0.47 3
21-Apr-99 58.4 38.3 3.3 303 7.84 625 < 1 0.54 7
11-Nov-99 99.7 60.2 16.2 1.7 423 159 3.0 497 7.23 1000 3.12 < 1 1.05 7 0.231
13-Apr-00 85.9 34.5 273 58.7 3.0 357 7.5 623 0.95 < 1 0.61 6 0.181
17-Oct-00 76.1 45.8 3.4 378 7.12 750 < 1 0.79 16
24-Apr-01 43.4 32.5 1.9 242 7.81 489 < 1 0.43 4
3-Oct-01 91.8 50.7 14.3 2.6 2.7 438 7.43 777 < 1 0.82 5
18-Apr-02 43.4 30.2 12.7 1.6 3 233 7.52 467 < 1 0.42 3
24-Oct-02 45.4 28.8 1.8 232 8.18 438 < 1 0.43 < 1
22-May-03 64.9 38.0 8.0 318 7.70 614 < 1 0.50 1.2
30-Oct-03 99.1 53.3 2.3 467 7.9 826 < 1 0.73 8.65 7.92 <0.1 0.1 18
20-May-04 1.9 237 7.75 463 < 1 0.4 0.8 0.093 0.026 <0.01
30-Sep-04 49.7 30.6 1.9 250 7.7 477 < 1 0.51 0.9 0.01 <0.01
5-May-05 7.7 35.7 26.1 197 6.66 8.0 418 384 < 1 0.29 0.8 0.011 <0.01
29-Sep-05 11 36.8 24.7 1.7 194 7.69 8.3 423 392 < 1 0.39 3.15 2.76 4.5 0.011 <0.01
4-May-06 8 42.2 29.9 1.9 229 7.83 8 465 450 < 1 0.4 3.65 3.25 <0.1 <0.1 4.59 0.012
28-Sep-06 11.1 51.6 33.1 1.9 265 7.51 8.2 549 551 < 1 0.51 8.79 8.28 <0.1 0.1 10.9 0.0105
10-May-07 7.5 41.7 28.5 1.5 222 7.77 8.1 462 443 < 1 0.27 7.12 6.85 <0.1 <0.1 8.95 0.0158
4-Oct-07 DRY
15-May-08 7.8 43.9 29.3 1.4 230 7.6 8.0 465 443 < 1 0.19 1.85 1.66 <0.1 0.1 2.73 0.0111
2-Oct-08 10.9 43.7 28.8 1.5 228 8.12 7.7 443 415 < 1 0.43 2.1 1.67 <0.1 <0.1 2.67 0.0105
21-May-09 8.2 38.5 29.5 1.4 217 7.09 453 392 < 1 0.26 7.54 7.28 <0.1 <0.1 10.5 0.0081
15-Oct-09 9.9 76.2 49.9 1.8 395 6.87 8.1 770 737 < 1 0.61 30.6 29.99 <0.1 0.1 35.7 0.0173
6-May-10 7.7 38.2 27.7 1.5 209 7.56 7.3 477 400 < 1 0.28 3.12 2.84 <0.1 <0.1 4.37 0.0079
11-Nov-10 10.2 42.3 33.1 1.3 242 7.2 8.2 473 523 < 1 0.25 2.71 2.46 <0.1 <0.1 4.32 0.0207
5-May-11 6.7 37.1 30.3 49 1.3 217 7.70 8.6 486 368 < 1 0.24 1.47 1.23 <0.1 <0.1 1.93 0.0154
29-Sep-11 13.6 34.9 26.8 1.2 198 7.80 7.8 451 416 < 1 0.26 4.34 4.08 <0.1 <0.1 6.70 0.0147
19-Apr-12 7.6 42.2 32.9 1.5 241 7.94 7.8 468 464 < 1 0.16 0.68 0.52 <0.1 0.1 0.82 0.0109
3-Oct-12 12.8 38.5 29.4 1.3 217 8.11 8.31 428 457 < 1 0.13 2.83 2.7 <0.1 0.2 4.67 0.0097
2-May-13 9.6 46.0 33.0 1.5 251 8.08 7.75 453 413 24 0.19 1.35 1.16 <0.1 <0.1 1.65 0.0101
3-Oct-13 12.1 62.3 41.9 1.2 328 7.96 7.55 580 512 < 1 0.40 1.31 0.91 <0.1 <0.1 1.47 0.0194
7-May-14 6.7 39.4 30.4 1.3 223 8.17 7.84 466 457 < 1 0.18 0.58 0.40 <0.1 <0.1 0.56 0.0076
2-Oct-14 12.0 64.9 43.6 1.2 342 8.05 7.74 596 580 < 1 0.36 0.92 0.56 <0.1 <0.1 0.86 0.0109
6-May-15 8.3 48.0 36.5 1.4 270 8.02 7.92 464 443 < 1 0.17 1.2 1.03 <0.1 <0.1 1.97 0.0114
22-Sep-15 12.3 59.6 42.9 1.2 325 8.02 8.31 574 577 < 1 0.31 5.5 5.19 <0.1 0.1 12.3 0.0121
4-May-16 7.58 44.8 37.9 66 1.5 268 8.09 7.81 518 536 0.054 < 1 0.24 0.6 0.36 <0.1 0.2 0.01 0.0123
28-Sep-16 12.7 42.5 32.3 43 0.8 239 8.05 7.85 481 449 0.051 < 1 0.16 0.36 0.2 <0.1 0.2 <0.01 0.0116
5-Jun-17 9.2 45.8 35.6 51 1.2 261 8.01 7.71 515 490 <0.005 3 0.03 0.4 0.37 <0.05 <0.05 <0.01 0.0069
27-Sep-17 12.4 79.6 51.1 50 1.3 409 8.14 7.49 630 509 0.970 < 1 0.30 0.6 0.3 <0.05 <0.05 0.01 0.0078
15-May-18 8.3 41.4 35.6 67 0.7 250 8.17 7.77 511 495 0.044 < 1 0.31 11.0 10.69 <0.05 0.20 14.2 0.0106
3-Oct-18 11.8 43.5 32.3 51 1.3 242 8.09 7.24 517 449 0.095 13 0.35 2.0 1.65 <0.05 0.06 4.60 0.0135
30-May-19 41.9 34.3 196 64 1.9 246 7.94 488 0.016 < 0.002 0.19 0.2 0.01 < 0.05 0.27 0.06 0.005
25-Nov-19 101 40.3 364 15 5.1 418 7.85 723 3.66 0.007 0.26 1.0 0.74 < 0.05 0.1 1.01 0.0072
20-May-20 45.8 37.3 14.2 1.3 210 62 2.8 268 8.03 505 < 0.005 < 0.002 0.36 3.7 3.34 0.06 0.28 10.20 0.0044
6-Nov-20 62.4 47.1 13.9 1.3 267 85 1.6 350 7.95 652 < 0.005 < 0.002 0.07 0.08 0.35 0.62 0.0091
8-Apr-21 54.4 44.6 14.3 245 79 2.2 319 8.04 601 < 0.002 0.23 3.9 3.67 0.07 0.32
7-Oct-21 58.8 43.9 14.1 1.4 255 76 1.6 328 7.96 630 < 0.005 < 0.002 0.11 0.7 0.59 < 0.05 0.41 0.27 0.01
11-May-22 46.2 35 13.3 208 70 1.6 259 7.68 493 < 0.001 0.08 0.3 < 0.05 0.26 0.22 0.01
15-Sep-22 47.9 38.6 15.1 1.2 234 53 1.5 278 8.07 508 0.194 < 0.001 0.08 3.4 0.05 0.26 2.09 0.01

Average 9.8 51.5 34.4 14.1 2.9 308 60.8 1.9 269.6 7.7 7.9 521.9 472 1.78 2.3 0.4 4.15 3.94 3.6 0.2 5.9 0.0123
Maximum 13.6 99.7 60.2 16.2 7.7 423 159 8 497 8.18 8.6 1000 737 8.95 24 1.05 30.60 29.99 18 0.231 35.7 0.0260
Minimum 6.7 34.9 24.7 12.7 1 227 13 0.7 194 6.66 7.24 400 368 0.044 1 0.03 0.36 0.2 0.8 0.093 0.01 0.0069
Count 27 55 55 5 5 3 10 55 56 56 26 56 27 9 56 52 28 27 29 3 25 29

* denotes duplicate sample
*** Standard related to health.
All results expressed as mg/L except the following parameters
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
1983 data is from CRA Hydrogeological Investigation (1984)
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Historic Surface Water Quality Data 
Sample SP1-83

DATE Temp (°C) Calcium Magnesium Sodium Potassium Alkalinity Sulphate Chloride Hardness pH Conduct. Iron Phenols Unionized TKN Organic Nitrite Nitrate DOC Magnese Total Arsenic
(field) as CaCO3 as CaCO3 Ammonia as N Nitrogen as N as N Phosphorus

as NH3 ****
PWQO 6.5 - 8.5 0.3 1 0.02 0.03 0.005

18-May-77 ***
27-Jul-77 *** 86 39.6 15.2 12.20 407 29 27.5 412 7.38 843 0.32 1.90 2.80 0.90 0.047
7-Apr-81 *** 92 40.4 12.5 9.05 373 41 18 396 7.31 790 1.5 1.32 1.64 0.32 0.004

5-May-81 *** 93.5 39.8 11.5 8.75 38 17.5 398 7.34 765 0.32 1.42 1.61 0.19 0.019
13-May-82 102 32 8.7 6.70 352 50 15 388 7.6 710 0.03 0.00

18-Jul-83 103 41.2 10.8 8.55 370 41.0 17.5 427 7.31 800 1.3 1.20 1.20
2-Aug-83 98 39.6 10.5 8.55 366 44.0 16.5 408 7.35 895 1.38 0.00
9-Jul-86 82.50 36.20 8.5 5.10 335 47.50 13.50 355 7.42 780 0.42 < 1 47.50 0.61 46.90 0.78 <0.01 1.5

13-Nov-86 95.50 38.20 9.0 6.05 348 49.00 14.00 396 7.51 665 0.74 < 1 49.00 1.20 47.80 1.36 <0.01
5-May-87 93.50 36.60 13.00 385 7.34 785 < 1 0.50 0.50 0.71 0.01 2.1

19-Nov-87 94.80 37.42 13.01 311 7.58 735 < 1 0.47 0.47 1.2
19-May-88 88.80 35.91 11.61 370 7.91 735 < 1 0.41 0.41 1.7

2-Nov-88 86.00 34.39 13.81 357 7.12 751 < 1 0.60 0.60 1.5
24-May-89 91.00 36.00 13.60 376 7.17 754 < 1 0.53 0.53 1.4
11-Dec-89 97.3 38.2 14.2 402 8.02 739 < 1 0.567 2.3 0.007
16-May-90 13.8 7.26 740 1.5 0.617 1.9 0.003

4-Dec-90 93.6 36.1 13.8 383 7.28 759 < 1 0.614 2.5 0.014
4-Dec-90 * 90.1 34.6 13.5 368 7.35 757 < 1 0.637 2.4 0.0004
3-Jun-91 90.6 34.6 13.3 369 7.29 724 < 1 0.573 1.9 0.003

19-Nov-91 91.5 38.7 13.7 388 7.81 751 4.0 0.423 2.2 0.003
19-May-92 95.8 39.5 14.7 402 7.26 755 9.5 0.507 2.1 0.003
19-May-92 * 90.3 39.9 14.7 390 7.43 757 1.0 0.511 2.2 0.005
26-Oct-92 91.6 41.6 9.9 6.3 322 39.0 14.3 401 7.55 767 0.18 1.5 0.163 0.78 0.62 <0.01 2.6 0.008

25-May-93 95.1 35.3 8.5 5.3 366 38.4 14.2 383 7.25 758 0.76 < 1 0.61 0.92 0.31 <0.01 3.0 0.005
18-Oct-93 90.8 38.6 9.3 5.6 346 49 13.5 386 7.31 766 0.7 9.5 0.54 0.91 0.37 <0.01 2.5 0.003
3-May-94 99.1 39.2 9.2 5.6 345 38.8 14.2 409 7.74 785 1.36 < 1 0.45 0.93 0.48 0.03 1.9 0.006
21-Oct-94 92.7 43.5 12.0 6.88 336 37.5 9.2 411 7.52 805 1.95 1.3 0.59 1.14 0.55 0.02 1.2 0.015
21-Oct-94 * 90.0 42.7 12.1 6.96 309 37.2 16.6 401 7.52 806 1.79 < 1 0.63 1.13 0.50 0.02 1.2 0.003

29-May-95 86.8 42.7 10.6 7.63 378 44.8 14.1 393 7.27 798 1.85 2.3 0.89 1.18 0.29 <0.01 1.5 0.06
29-May-95 * 88.6 42.2 10.3 7.55 377 44.7 14.0 395 7.32 797 2.81 4.4 0.04 1.24 1.20 <0.01 1.5 0.05
11-Oct-95 93.8 42.9 10.9 7.96 348 42.9 15.5 411 7.27 810 3.67 1.3 0.89 1.33 0.44 0.01 1.7 0.01
9-May-96 114 47.3 10.5 7.7 387 39.7 14.0 479 7 798 1.68 < 1 0.83 0.95 0.12 <0.1 1.7 0.106 <0.01

25-Sep-96 102 39.5 9.6 7.5 349 40.8 14.4 417 6.96 797 0.13 < 1 0.87 1.15 0.28 <0.1 1.8 0.087 <0.01
8-May-97 98.7 37.8 6.6 4.9 348 38.4 12.9 401 7.1 778 1.81 < 1 0.65 0.88 0.23 <0.1 1.7 <0.01
23-Oct-97 98.0 42.2 8.9 6.9 357 38.5 13.0 418 7.09 766 1.43 < 1 0.77 0.95 0.18 <0.1 1.9 0.053 <0.025
16-Apr-98 105 41.9 9.0 6.5 360 42.2 12.8 435 7.16 785 1.40 < 1 0.61 0.65 0.04 <0.1 2.2 0.055 0.01
16-Apr-98 * 105 41.9 9.2 6.6 365 42.5 12.9 435 7.17 786 1.39 < 1 0.61 0.65 0.04 <0.01 2.2 0.054 0.01
21-Oct-98 105 36.1 8.8 5.8 357 48.6 13.2 411 6.77 792 1.38 < 1 0.50 0.62 0.12 <0.1 2.4 0.053 <0.01
21-Oct-98 * 105 35.8 8.3 5.8 357 48.4 13.1 410 6.76 792 1.40 < 1 0.50 0.63 0.13 <0.1 2.4 0.053 <0.01
21-Apr-99 100 36.9 8.4 7.5 347 43.4 13.0 402 7.33 797 1.42 < 1 0.46 0.57 0.11 <0.1 2.2 0.05 <0.01
21-Apr-99 * 104 39 8.5 6.9 354 43.5 13.0 420 7.2 796 1.42 < 1 0.46 0.57 0.11 <0.1 2.2 0.05 <0.01
11-Nov-99 102 36 9 5.9 370 44.9 14.7 403 7.11 801 1.48 < 1 0.37 0.37 0.00 <0.1 2.2 0.05 <0.01
11-Nov-99 * 99.7 36.2 8.9 5.8 377 44.8 14.7 398 7.07 798 1.44 < 1 0.34 0.37 0.03 <0.1 2.2 0.05 <0.01
13-Apr-00 122 30.9 9.9 6.4 366 36.9 12.6 432 7.14 804 1.67 < 1 0.38 0.54 0.16 <0.1 2.0 4 0.058 <0.01
13-Apr-00 * 108 35.9 9.3 6.0 364 37.0 12.5 418 7.12 806 1.68 < 1 0.38 0.51 0.13 <0.1 2.0 1 0.059 <0.01
17-Oct-00 105 39 9.43 5.73 360 34.7 12.6 423 6.9 792 1.59 < 1 0.37 0.52 0.15 <0.1 2.5 0.056 0.03
17-Oct-00 * 108 39.2 10 6.19 364 34.8 12.6 440 6.89 791 1.46 < 1 0.38 0.55 0.17 <0.1 2.6 0.051 0.03
24-Apr-01 96 39.8 7.9 4.8 355 37.2 14.2 404 7.17 802 6.07 < 1 0.4 0.66 0.26 <0.1 2.3 0.114
24-Apr-01 * 96.9 39.2 7.6 5.3 355 37.2 13.8 403 7.43 802 21.1 < 1 0.4 0.58 0.18 <0.1 2.3 0.171
3-Oct-01 111 43.3 13.7 8.6 392 39.6 15.4 455 7.09 807 1.35 < 1 0.53 0.79 0.26 <0.1 3.5
3-Oct-01 * 105 39.9 10.3 7.8 389 40 15.4 426 7.06 807 1.19 < 1 0.52 0.71 0.19 <0.1 2.7

18-Apr-02 104 41.6 10.8 6.4 373 41.4 14.7 431 7.02 808 1.35 2 0.42 0.54 0.12 <0.1 2.5
18-Apr-02 * 103 41.0 10.3 6.5 372 41.5 14.7 426 7.03 804 1.35 < 1 0.4 0.54 0.14 <0.1 2.5
24-Oct-02 117 43 10.8 5.8 363 42 16.8 469 7.75 805 1.16 < 1 0.42 0.54 0.12 <0.1 2.4 0.05 0.01

22-May-03 111 39.5 11.6 6.9 361 41 16.8 440 7.54 815 0.50 < 1 0.66 0.89 0.23 <0.1 2.2 0.06 <0.01
30-Oct-03 110 38.8 12.3 6.6 423 40 17.8 434 7.72 857 2.42 < 1 0.91 1.14 0.23 <0.1 2.1 0.15 <0.01

20-May-04 106 35.9 9 5.5 354 43 14.2 413 7.22 742 1.13 < 1 0.4 0.51 0.11 <0.1 2.5 0.062 <0.01 0.002
30-Sep-04 102 36.2 9 5.3 369 43 14.5 403 7.4 748 0.866 < 1 0.32 0.33 0.01 <0.1 2.6 0.049 <0.01 0.002
5-May-05 8.7 119 43.2 10.4 6.5 374 44 14.7 475 7.43 786 0.974 < 1 0.33 0.00210 0.45 0.12 <0.1 2.4 0.051 0.01 0.001

29-Sep-05 10.1 99.7 37.2 9.2 5.2 363 41 15.7 402 7.25 798 0.805 < 1 0.26 0.02690 0.33 0.07 <0.1 2.7 0.044 <0.01 0.001
4-May-06 8.9 110 39.3 9.4 5.3 362 44 16.5 436 7.41 772 1.03 < 1 0.35 0.00180 0.54 0.19 <0.1 2.6 <0.01 <0.001

Ammonia
as N

 219126 Chesley Landfill Site
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Historic Surface Water Quality Data 
Sample SP1-83

DATE Temp (°C) Calcium Magnesium Sodium Potassium Alkalinity Sulphate Chloride Hardness pH Conduct. Iron Phenols Unionized TKN Organic Nitrite Nitrate DOC Magnese Total Arsenic
(field) as CaCO3 as CaCO3 Ammonia as N Nitrogen as N as N Phosphorus

as NH3 ****
PWQO 6.5 - 8.5 0.3 1 0.02 0.03 0.005

Ammonia
as N

28-Sep-06 9.8 107 38 9.5 5.1 378 40 16.8 423 7.23 757 0.761 < 1 0.18 0.00247 0.25 0.07 <0.1 2.5 <0.01 0.0005
10-May-07 9.3 102 36.6 9.6 5.4 388 39 16.1 406 7.61 700 0.929 < 1 0.26 0.00138 0.35 0.09 <0.1 2.4 <0.01 0.001

4-Oct-07 10.0 72.6 29.7 7.9 3.9 216 35 16.9 304 7.53 573 0.79 < 1 0.1 0.00140 0.32 0.22 <0.1 2.3 <0.01 <0.0005
15-May-08 9.6 113 40.6 11 5.6 376 39 17.6 449 7.23 742 1.24 < 1 0.26 0.00141 0.46 0.20 <0.1 2.3 <0.01 <0.0005

2-Oct-08 10.3 98.8 34.7 16.2 6.4 381 38 23.5 390 7.81 718 0.725 < 1 0.68 0.00490 0.79 0.11 0.3 2.4 <0.01 0.001
21-May-09 10.1 107 37.9 11.9 5.8 369 37 20.7 422 7.12 816 1.25 < 1 0.43 0.54 0.11 <0.1 2.2 <0.01 <0.0005
21-May-09 * 107 37.9 11.9 5.7 369 37 20.6 423 7.21 819 1.2 < 1 0.44 0.54 0.10 <0.1 2.3 <0.01 <0.0005
15-Oct-09 9.9 106 40.2 13.7 6.7 383 37 24.1 431 6.88 812 2.04 < 1 0.83 0.01150 1.05 0.22 <0.1 2.2 <0.01 <0.0005
15-Oct-09 * 104 39.6 13.4 6.6 383 37 24.2 424 6.95 803 1.07 < 1 0.85 1.04 0.19 <0.1 2.2 <0.01 <0.0005
6-May-10 8.9 109 38.5 12.7 5.5 354 37 22.3 432 7.29 818 1.19 < 1 0.5 0.00129 0.59 0.09 <0.1 2.3 <0.01 0.0007

11-Nov-10 10.0 117 42.2 18.2 6.8 393 36 30.1 467 7.27 882 1.48 < 1 1.15 0.01278 1.37 0.22 <0.1 2.2 <0.01 0.0007
5-May-11 8.9 113 40.7 18.5 6.7 406 33 32.0 451 7.22 902 2.53 < 1 1.55 0.03921 1.64 0.09 <0.1 1.9 <0.01 0.0015

29-Sep-11 14.4 207 54.8 32.4 15.2 520 17 41.1 742 7.39 1110 342 4 7.40 0.01844 12.7 5.30 <0.1 <0.1 1.01 0.0238
19-Apr-12 9.4 102 39.1 18.7 7.4 395 33 30.7 416 7.54 861 1.26 < 1 1.18 < 0.02 1.47 0.29 <0.1 1.8 <0.01 0.0012
4-Oct-12 No Flow 14.1 141 46.6 26.4 13.1 569 15 41.9 544 7.74 1120 32.8 < 1 5.78 0.03 7.85 2.07 <0.1 0.1 0.17 0.0037

2-May-13 8.4 101 35.2 15.1 5.7 383 34 24.3 397 7.82 801 1.34 < 1 0.94 < 0.02 1.32 0.38 <0.1 1.8 <0.01 0.0006
3-Oct-13 12.7 104 37.5 19.7 6.8 404 28 29.2 415 7.58 758 0.088 < 1 1.23 < 0.02 1.50 0.27 <0.1 1.5 <0.01 0.0005

7-May-14 8.7 95.4 34.9 14.8 5.1 370 33 24.6 382 7.12 766 1.51 < 1 0.85 < 0.02 1.06 0.21 <0.1 1.7 <0.01 0.0010
7-May-14 * 96.2 35.4 24.3 386 7.81 756 < 1 0.85 1.05 0.20 <0.1 1.7 <0.01 0.0008
2-Oct-14 11.5 95.8 33.3 17.1 5.6 356 29 27.1 376 7.84 773 1.07 < 1 0.71 < 0.02 0.89 0.18 <0.1 1.7 <0.01 0.0006

6-May-15 8.2 101 35.4 16.1 5.7 378 31 22.8 398 7.80 774 0.993 < 1 0.88 < 0.02 1.1 0.22 <0.1 1.9 0.02 0.0006
22-Sep-15 13.0 109 37.9 20.2 6.6 399 28 26.7 429 7.77 832 0.718 < 1 1.14 0.03 1.4 0.26 <0.1 1.5 <0.01 0.0006
4-May-16 7.8 103 41.5 21.5 7.7 427 27 25.8 429 7.62 827 4.07 < 1 2.91 < 0.02 3.29 0.38 <0.1 1.4 <0.01 0.0010

28-Sep-16 13.7 120 41.7 26.4 9.7 501 16 32.9 472 7.72 991 1.43 < 1 4.61 < 0.02 5.14 0.53 <0.1 <0.1 <0.01 0.0003
5-Jun-17 9.5 104 36.5 16.3 5.3 366 25 17.7 409 7.79 810 1.01 1 0.83 < 0.02 0.9 0.07 <0.05 1.74 <0.01 0.0006

27-Sep-17 10.9 99.3 37.0 16.3 5.7 361 23 20.6 400 7.77 795 0.886 < 1 0.69 < 0.02 0.86 0.17 <0.05 2.02 <0.01 0.0005
15-May-18 9.2 92.2 36.9 15.8 5.2 371 32 21.0 382 7.72 757 1.15 < 1 0.60 < 0.02 0.7 0.10 <0.05 1.75 <0.01 0.0007

3-Oct-18 10.7 111 38.3 15.0 4.8 340 29 19.4 435 7.63 790 1.69 2 0.34 < 0.02 0.4 0.06 <0.05 1.8 0.02 0.0007
30-May-19 9 110 36 12.8 4.4 349 33 19.7 423 8.07 771 0.667 < 0.02 0.51 < 0.02 0.5 0.01 < 0.05 1.9 0.03 0.0004
25-Nov-19 7.5 104 34.5 13 4.7 343 31 22.7 402 7.88 777 0.81 < 0.02 0.51 < 0.02 0.60 0.09 <0.05 2.09 < 0.01 0.0004
20-May-20

6-Nov-20 107 33.4 12.9 4.9 354 28 19.5 405 7.88 774 1.05 < 0.002 0.5 0.01 1.8 1.3 < 0.05 2.01 0.11 0.0005
8-Apr-21 98.4 35.3 12.7 4.9 363 27 19.1 391 7.95 786 1.34 < 0.002 0.68 0.01 0.8 0.12 0.07 2.03 2.8 < 0.01 0.0005
7-Oct-21 82.6 35.1 9.9 3.6 368 28 19.7 351 8.16 752 0.017 < 0.002 0.04 0.01 0.2 0.16 0.05 1.88 < 0.01 0.0002

11-May-22 103 35.6 14.1 5.1 389 30 28.1 404 8.05 804 3.72 < 0.001 0.94 1.1 < 0.05 2.06 2.3 < 0.01 0.0019
15-Sep-22

Average 10.24 102.24 38.73 12.33 6.66 372.62 37.71 17.77 414.54 7.36 792.92 6.65 1.38 2.03 0.01578 1.16 0.34 0.30 2.08 1.80 0.06 0.06 0.002
Maximum 14.4 207 54.8 32.4 15.2 569 50 41.9 742 8.02 1120 342 9.5 49 0.03921 12.7 5.3 1.36 3.5 4 0.15 1.01 0.0238
Minimum 7.8 72.6 29.7 6.6 3.9 216 15 9.2 304 6.76 573 0.03 1 0.04 0.00129 0.25 0.01 0.004 0.01 1 0.044 0.0004 0.0003
Count 28 87 87 74 74 73 74 88 87 88 88 74 82 81 27 77 45 73 78 8 22 71 33

* denotes duplicate sample All results expressed as mg/L except the following parameters:
** result not valid due to excessively corroded sample bottle cap, pH as -log [H+]
   duplicate used in graph phenols as ppb
*** Sample from SP3 in 1984 Hydrogeological Investigation by CRA.  Sample location SP3 is reportedly conductivity as μS/cm
      the same location as SP1-83
****Fraction (f) of NH3 where f = 1/(10pka - pH + 1); pka =  0.09018 + 2729.92/T; T= °C + 273.16
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Historic Surface Water Quality Data 
Sample SP2-83

DATE Temp (°C) Ca Mg Na K Alk. SO4 Cl Hardness pH Conduct. Fe Phenols NH3 Unionized TKN Organic NO2 NO3 DOC Mn Total As 0-PO4
(field) as CaCO3 as CaCO3 as N Ammonia as N Nitrogen as N as N P

as NH3 ****
PWQO 6.5 - 8.5 0.3 1 0.02 0.03 0.005

18-May-77
27-Jul-77 74 32.8 7.5 3.9 322 38.5 14.0 356 7.60 668 0.7 0.035 0.310 0.015
5-May-81 89 38 7.9 4.45 334 41 12 179 7.51 700 0.06 0.015 0.13 0.003
9-Jul-86
13-Nov-86 96.00 30.20 12.0 1.65 367 14.00 8.00 8.07 705 0.38 < 0.1 0.055 0.41 <0.010 0.1 0.170
5-May-87
19-Nov-87 136.80 52.18 20.48 557 7.81 975 < 0.1 0.016 0.3 7.2
19-May-88 109.40 57.42 28.84 510 8.07 1070 < 1 0.190 <0.1 8.5
2-Nov-88 131.60 55.82 40.75 559 7.61 1112 < 1 0.036 0.3 7.6
24-May-89 104.00 44.80 9.80 445 7.48 721 2.20 1.5 0.002 0.1
11-Dec-89 238 84 58.2 941 7.51 1205 < 1 0.017 1.2 3.5
16-May-90 8.7 7.66 320 4 0.008 0.7 0.148
4-Dec-90 106 48.2 87.9 464 7.77 1123 < 1 0.015 0.6 0.046
3-Jun-91 142 77 22.7 12.1 501 120 28.9 672 7.83 1184 0.95 < 1 0.019 <0.1 0.205
19-Nov-91 NO SAMPLE TAKEN - STAGNANT
19-May-92 132 95.5 46.8 723 7.70 1400 8.0 0.042 <0.1 0.25
26-Oct-92 116 70.3 35.9 578 7.87 1088 2.5 0.010 0.5 0.280
25-May-93 110 60.6 30.3 525 8.17 1034 3.5 0.101 0.4 0.056
18-Oct-93 117 51.4 30.4 506 7.94 983 3.5 0.039 0.3 0.08
3-May-94 106 51.2 14.2 10.9 22.0 478 8.20 921 < 1 0.005 0.74 <0.01 0.3 0.038
21-Oct-94 93 65.4 44.1 502 8.18 967 4.8 0.005 1.09 0.02 0.2 0.104
29-May-95 105 91.3 43 641 8.11 1148 4.9 0.04 4.32 <0.01 <0.1 0.59
11-Oct-95 DRY
9-May-96 108 62.9 27.1 529 7.95 945 1 0.02 0.03 <0.1 <0.1 0.02
25-Sep-96 17.8 3.6 3.3 59 7.73 127 1 0.03 0.41 <0.1 <0.1 0.08
8-May-97 98.7 42.8 21.2 423 7.65 836 < 3 0.03 1.26 <0.1 <0.1 0.16
23-Oct-97 94 54 65 457 7.61 993 < 1 0.53 1.3 <0.1 0.4 0.08
16-Apr-98 103 42.7 15.3 433 7.84 773 < 1 0.65 1.19 <0.1 0.4 0.04
21-Oct-98 21.5 5.3 6.4 76 7.24 150 2 <0.01 0.34 <0.1 0.4 0.22
21-Apr-99 113 47.3 30.2 477 7.77 988 < 1 0.09 0.67 <0.1 <0.1 0.08
11-Nov-99 121 91.3 35.8 24.3 475 243 75.5 678 7.69 1410 0.38 < 1 0.03 1.07 0.3 <0.1 0.101 0.04
13-Apr-00 150 63.7 536 77.1 49.1 637 7.45 1270 0.56 19 2.56 60 0.245
17-Oct-00 88.3 81.4 67.1 555 7.85 1458 18 5.72 8.48 2.76 <0.1 <0.1 0.73
24-Apr-01 70.2 32 26.4 15.4 307 7.98 583 < 1 0.17 0.5 0.33 <0.1 0.9
3-Oct-01 562 347 255 154 *336 *2831.17 6.89 *5500 701 79.8 148 68.2 <0.1 <0.1
18-Apr-02 107 51.8 22.4 13.1 27.6 480 7.17 943 10 2.36 4.5 2.14 <0.1 <0.1
24-Oct-02 DRY
22-May-03 123 77.3 27.3 625 7.79 1190 < 1 4.20 8.15 3.95 <0.1 0.1 0.69
30-Oct-03 125 64.3 61.5 577 8.02 1200 < 1 2.65 4 1.35 <0.1 0.2 0.08
20-May-04 127 70.2 64.9 606 7.56 1130 < 1 7.76 15.1 7.34 <0.1 0.2 1.98 0.005 0.07
30-Sep-04 103 47.2 13.1 453 7.61 764 < 1 0.04 0.25 0.21 <0.1 <0.1 0.08 0.002 <0.01
5-May-05 10.7 140 62.9 609 7.7 1090 5 1.7 0.03144 3.4 1.7 <0.1 <0.1 0.32 0.002 0.07
29-Sep-05 11.3 62.2 28.2 155 271 7.6 1080 < 1 0.26 0.05353 1.68 1.42 <0.1 0.6 0.12 0.001 <0.01
4-May-06 DRY
28-Sep-06 DRY
10-May-07 13.3 97.6 27.5 67 357 7.81 755 < 1 0.15 0.00171 0.94 0.79 0.2 1.8 0.12 0.0016
4-Oct-07 DRY
15-May-08 11.3 120 32.3 47.9 434 7.49 760 < 1 0.04 0.00049 0.83 0.79 <0.1 0.4 0.12 0.0021
2-Oct-08 DRY
21-May-09 NO FLOW
15-Oct-09 4.5 121 43.8 40.5 483 7.13 905 < 1 < 0.01 < 0.00022 0.35 0.35 <0.1 0.3 0.02 <0.0005
6-May-10 9.2 148 48.5 58.1 580 7.52 956 < 1 0.55 0.00230 3.12 2.57 <0.1 0.4 0.8 0.0029
11-Nov-10 2.1 161 49.5 62.1 605 7.48 1090 < 1 0.42 0.00775 1.06 0.64 <0.1 0.1 0.14 0.0015
5-May-11 7.9 120 35.2 32.9 446 7.64 869 < 1 0.44 0.00415 0.86 0.42 <0.1 0.3 0.11 0.0011
29-Sep-11 DRY
20-Apr-12 7.8 120 39.6 54.2 463 7.80 987 < 1 0.06 < 0.02 1.43 1.37 <0.1 0.3 0.51 0.0032
3-Oct-12 NO FLOW 10.7 138 24.8 46.3 446 7.91 805 < 1 < 0.01 < 0.02 0.72 0.72 <0.1 <0.1 0.83 0.0090
2-May-13 10.9 98.8 25.0 18.2 350 8.04 695 < 1 0.18 < 0.02 0.72 0.54 <0.1 0.3 0.04 0.0006
3-Oct-13 8.1 154 40.4 61.0 550 7.55 1070 < 1 < 0.01 < 0.02 7.86 7.86 <0.1 <0.1 3.59 0.0069
7-May-14 6.2 94.1 24.6 79.1 336 7.36 800 < 1 0.06 < 0.02 0.37 0.31 <0.1 0.4 0.03 0.0005
2-Oct-14 13.2 155 34.2 115 527 7.96 1150 < 1 0.46 < 0.02 1.35 0.89 <0.1 0.1 0.17 0.0022
6-May-15 7.7 96.4 24.4 185 341 7.97 1050 < 1 < 0.01 < 0.02 0.8 0.8 <0.1 0.2 0.12 0.0005
22-Sep-15 13.3 148 37.1 182 522 7.73 1400 < 1 < 0.01 < 0.02 23.7 23.7 <0.1 <0.1 12.8 0.0416
4-May-16 7.9 100 30.3 86.6 375 7.93 904 < 1 0.32 < 0.02 0.89 0.57 <0.1 0.3 0.24 0.0007
28-Sep-16 11.4 138 29.3 123 465 7.94 1130 < 1 < 0.01 < 0.02 0.71 0.71 <0.1 <0.1 0.14 0.0020
5-Jun-17 14.0 113 28.8 47.1 401 8.05 895 3 0.04 < 0.02 0.6 0.56 0.05 0.65 0.07 0.0014
27-Sep-17 15.9 185 48.5 170 662 7.40 1670 < 1 0.65 < 0.02 2.00 1.35 <0.05 <0.05 1.00 0.0124
15-May-18 15.3 82.4 33.5 38.3 344 8.03 772 < 1 2.31 0.04 3.7 1.39 <0.05 1.08 0.16 0.0014
3-Oct-18 11.2 132 26.4 114 439 7.72 982 3 0.05 < 0.02 1.1 1.05 <0.05 0.12 0.29 0.0016
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Historic Surface Water Quality Data 
Sample SP2-83

DATE Temp (°C) Ca Mg Na K Alk. SO4 Cl Hardness pH Conduct. Fe Phenols NH3 Unionized TKN Organic NO2 NO3 DOC Mn Total As 0-PO4
(field) as CaCO3 as CaCO3 as N Ammonia as N Nitrogen as N as N P

as NH3 ****
PWQO 6.5 - 8.5 0.3 1 0.02 0.03 0.005

25-Nov-19 2.0 118 30.4 337 21 88.4 420 8.04 946 0.916 < 0.002 0.73 < 0.02 1.5 0.77 < 0.05 4.79 0.09 0.0004
20-May-20
6-Nov-20
8-Apr-21
7-Oct-21
11-May-22
15-Sep-22

Average 10.18 122.55 52.96 47.2 28.1 423 80.00 58.20 524 7.73 1042 0.75 15.1 2.054 0.01824 5.92 4.56 0.098 0.4 20.8 0.17 0.670 0.004 0.07
Maximum 15.9 562 347 255 154 536 243 336 2831 8.2 5500 2.2 701 79.8 0.05353 148 68.2 0.3 1.8 60 0.245 12.8 0.0416 0.07
Minimum 2.1 17.8 3.6 7.5 1.65 322 14 3.3 59 6.89 127 0.06 0.1 0.002 0.00022 0.03 0.21 0.003 0.1 7.2 0.101 0.02 0.0005 0.07
Count 23 57 56 8 8 6 7 56 55 57 57 7 55 57 22 44 30 44 54 4 2 47 24 4

All results expressed as mg/L except the following parameters:
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
1983 data is from CRA Hydrogeological Investigation (1984)
****Fraction (f) of NH3 where f = 1/(10pka - pH + 1); pka =  0.09018 + 2729.92/T; T= °C + 273.16
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Historic Surface Water Quality Data 
Sample SP2A-85

DATE Temp (°C) Ca Mg Na K Alk. SO4 Cl Hardness pH Conduct. Fe Phenols NH3 Unionized TKN Organic NO2 NO3 DOC Mn Total As 0-PO4 Turbid.
(field) as CaCO3 as CaCO3 as N Ammonia as N Nitrogen as N as N P

as NH3 ****
PWQO 6.5 - 8.5 0.3 1 0.02 0.03 0.005

19-Nov-87 105.5 28.6 9.28 382 7.78 715 < 1 0.003     <1.0 4.5 0.042 0.79
19-May-88 85.5 20.21 36.1 297 8.19 720 < 1 0.048     <1.0 5.9 0.069 4.6
2-Nov-88 93.8 23.4 10.8 331 7.6 685 < 1 0.006     <1.0 4.1 0.032 0.67
24-May-89 110 25.9 23.6 382 8.09 769 0.28 1.5 0.172 0.5 4.4 0.072 2
11-Dec-89 93.9 21.6 16.2 324 7.77 593 7 0.104 0.4 0.017
16-May-90 11.9 7.67 402 5 0.007 0.5 0.178 56
2-Dec-90 84.3 18.6 97.4 287 7.78 *3270 < 1 0.021 1.2 0.071
3-Jun-91 DRY
19-Nov-91 98.50 25.10 15.80 350 8.00 697 1.5 0.007 0.1 0.041
19-Nov-91 * 101 25.8 15.9 359 8.00 696 0.001 0.1 0.032
19-May-92 104 28.7 11.6 378 7.56 705 5 0.066 0.4 0.056
26-Oct-92 118 34 14.4 436 7.92 787 6.0 0.7 0.049
25-May-93 78.5 20.3 6.8 280 8.04 540 4.5 0.087 0.3 0.134
25-May-93 * 79.3 20.6 6.9 283 8.04 842 4.0 0.078 0.4 0.142
18-Oct-93 93 19.2 7.4 312 7.9 585 5 0.044 0.4 0.102
3-May-94 101 27.7 8.2 1.5 7.7 368 8.21 671 1.7 0.034 <0.01 0.2 0.029
3-May-94 * 100 27.6 8.0 1.5 7.7 364 8.14 668 1.5 0.026 <0.01 0.2 0.027
21-Oct-94 80.7 32 12.2 334 8.12 728 < 1 0.017 0.01 0.1 0.022
29-May-95 96.8 36.2 7.3 391 8.06 702 6.7 0.07 <0.01 0.2 0.04
11-Oct-95 DRY
9-May-96 104 26.7 5.7 370 7.91 621 < 1 < 0.01 0.16 <0.1 <1 0.01
25-Sep-96 20 2.8 3.1 62 7.76 128 < 1 0.05 <0.1 <0.1 0.05
8-May-97 101 26.2 94 360 7.94 666 < 1 0.02 <0.1 <0.1 0.02
23-Oct-97 74 15.8 11.3 250 7.85 472 < 1 0.02 <0.1 <0.1 0.05
23-Oct-97 * 56.6 15.7 11.2 206 7.82 473 < 1 0.02 <0.1 <0.1 0.05
16-Apr-98 32.2 9.4 3.1 119 8.09 118 2 0.16 <0.1 0.3 0.14
21-Oct-98 40.4 6.4 3.5 127 7.61 239 < 1 < 0.01 <0.1 0.15
21-Apr-99 87 19.8 15.1 299 8.29 644 < 1 < 0.01 <0.1 <0.1 0.04
11-Nov-99 97.5 18.8 14.4 2.2 250 21.4 36.2 321 7.89 612 0.05 < 1 < 0.01 0.32 0.31 <0.1 0.3 0.01 0.05
13-Apr-00 71.8 23 258 9.3 15.4 274 7.95 555 0.03 < 1 < 0.01 0.32 0.31 <0.1 0.7 7 0.012 0.02
17-Oct-00 102 32.6 19.8 389 7.3 721 < 1 0.02 0.55 0.53 <0.1 <0.1 17 0.07
24-Apr-01 66.8 25.4 17.1 14.5 271 8.12 573 < 1 0.03 0.5 0.47 <0.1 1.3
3-Oct-01 DRY
18-Apr-02 82.5 27.8 9.5 2 15.3 321 7.64 576 2 0.09 0.62 0.53 <0.1 <0.1
24-Oct-02 DRY
22-May-03 119 26.5 54.4 406 7.83 749 < 1 < 0.01 0.78 0.77 <0.1 8.6 0.08
30-Oct-03 127 28.8 25 436 8.11 796 < 1 0.03 0.41 0.38 <0.1 <0.1 0.03
20-May-04 116 27.6 24.5 404 7.96 627 < 1 0.09 0.76 0.67 <0.1 0.2 0.11 0.001 0.02
30-Sep-04 DRY
5-May-05 12.9 120 31.5 430 8.13 724 < 1 0.01 0.00067 0.39 0.38 <0.1 0.2 0.09 <0.001 0.02

29-Sep-05 11.9 34.2 7.93 107 118 7.68 554 < 1 0.01 0.00050 0.52 0.51 <0.1 0.2 0.12 <0.001 0.06
29-Sep-05 * 34 7.85 106 117 7.69 554 < 1 0.02 0.47 0.45 <0.1 0.2 0.12 <0.001 0.07
4-May-06 DRY
28-Sep-06 DRY
10-May-07 13 81.3 21.4 66.9 291 7.9 688 < 1 0.25 0.00690 0.92 0.67 0.2 2.7 0.11 0.001
10-May-07 * 83 21.8 66.8 297 7.98 735 < 1 0.25 0.87 0.62 0.2 2.7 0.11 0.0012
4-Oct-07 DRY
15-May-08 8.7 114 29.6 43.6 407 7.43 828 < 1 0.03 0.00048 0.42 0.39 <0.1 0.7 0.03 0.0006
2-Oct-08 DRY
21-May-09 101 24.3 22 352 7.55 704 < 1 0.02 0.33 0.31 <0.1 0.2 0.04 <0.0005
15-Oct-09 5.1 114 24.9 47.9 388 7.59 784 < 1 < 0.01 < 0.00109 0.35 0.34 <0.1 0.1 0.04 0.0007
6-May-10 10.4 86.5 16.8 49.6 285 7.92 646 < 1 0.05 0.00222 0.59 0.54 <0.1 0.1 0.07 0.0005
11-Nov-10 4.0 144 37 24.8 512 7.86 878 < 1 < 0.01 < 0.00022 0.21 0.2 <0.1 0.1 0.03 <0.0005
5-May-11 6.2 111 29.5 16.5 399 7.81 774 < 1 0.01 0.00050 0.18 0.17 <0.1 0.3 0.02 0.0006
29-Sep-11 DRY
19-Apr-12 111 27.7 12.8 391 8.34 682 < 1 < 0.01 0.33 0.33 <0.1 <0.1 0.05 0.0011
4-Oct-12 DRY
2-May-13 12.2 93.9 21.5 7.9 323 8.21 605 < 1 < 0.01 < 0.02 0.28 0.28 <0.1 0.2 0.02 0.0004
3-Oct-13 DRY
7-May-14 6.9 110 26.2 11.5 383 8.17 714 < 1 < 0.01 < 0.02 0.18 0.18 <0.1 0.3 0.03 0.0005
2-Oct-14 13.3 136 28.3 4.3 457 7.99 715 < 1 0.02 < 0.02 0.28 0.26 <0.1 0.1 0.06 0.0004
6-May-15 6.5 133 29.6 10.3 455 8.15 743 < 1 < 0.01 < 0.02 0.3 0.3 <0.1 0.2 0.03 0.0003
22-Sep-15 9.8 82.8 14.3 5.9 266 8.04 527 < 1 < 0.01 < 0.02 0.4 0.4 <0.1 <0.1 0.09 0.0005
4-May-16 9.4 122 34.7 11.5 448 8.14 797 < 1 < 0.01 < 0.02 0.17 0.17 <0.1 0.1 <0.01 <0.0001
28-Sep-16 12.2 36.0 5.47 3.1 113 7.90 272 < 1 < 0.01 < 0.02 0.40 0.40 <0.1 0.6 0.14 0.0003
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Historic Surface Water Quality Data 
Sample SP2A-85

DATE Temp (°C) Ca Mg Na K Alk. SO4 Cl Hardness pH Conduct. Fe Phenols NH3 Unionized TKN Organic NO2 NO3 DOC Mn Total As 0-PO4 Turbid.
(field) as CaCO3 as CaCO3 as N Ammonia as N Nitrogen as N as N P

as NH3 ****
PWQO 6.5 - 8.5 0.3 1 0.02 0.03 0.005

5-Jun-17 13.3 98.3 22.6 8.7 338 8.11 675 1 0.07 < 0.02 0.4 0.33 0.16 3.99 0.03 0.0005
27-Sep-17 DRY
15-May-18 13.9 30.3 6.33 16.0 102 7.94 220 < 1 0.12 < 0.02 0.6 0.48 <0.05 0.64 0.11 0.0006
15-May-18 * 31.3 6.59 16.0 105 7.96 220 < 1 0.10 0.6 0.5 <0.05 0.64 0.12 0.0007
3-Oct-18 11.0 47.3 6.83 6.0 146 8.04 309 < 2 0.02 < 0.02 0.3 0.28 <0.05 0.58 0.11 0.0004
30-May-19 12.0 96.6 22.3 14.9 287 6 41.2 333 8.2 687 0.077 < 0.002 0.09 0.4 0.31 < 0.05 1.99 0.04 0.0005
25-Nov-19 3.5 95.2 20.8 268 8 27.7 323 8.01 639 0.207 < 0.002 0.07 0.6 0.53 < 0.05 5 0.05 0.0003
20-May-20
6-Nov-20 107 20.2 10.4 1.3 317 7 26.7 351 8.06 688 0.067 < 0.002 0.01 0.008 0.3 < 0.05 1.06 0.04 0.0003
8-Apr-21
7-Oct-21 101 21.8 6.1 1.8 357 4 20.5 341 7.91 694 0.112 < 0.002 0.07 0.005 0.7 0.63 < 0.05 0.31 0.09 0.0008
11-May-22
15-Sep-22

Average 10.0 88.9 22.3 10.0 1.8 254.00 15.9 23.86 314 7.92 661 0.12 1.7 0.044 0.01181 0.44 0.40 0.1 0.8 7.2 0.01 0.068 0.001 0.04 10.68
Maximum 13.9 144 37 14.4 2.2 258 21.4 107 512 8.34 3270 0.28 7 0.25 0.02000 0.92 0.77 0.2 8.6 17 0.012 0.178 0.0012 0.07 56
Minimum 4 20 2.8 8 1.5 250 9.3 3.1 62 7.3 118 0.03 1 0.001 0.00022 0.17 0.17 0.01 0.1 4.1 0.01 0.017 0.0003 0.02 0.01
Count 18 56 56 4 4 3 3 56 56 57 57 3 56 56 18 31 31 43 56 7 2 54 24 4 6

*denotes duplicate sample
All results expressed as mg/L except the following parameters:
pH as log [H+]
phenols as ppb
conductivity as μS/cm
****Fraction (f) of NH3 where f = 1/(10pka - pH + 1); pka =  0.09018 + 2729.92/T; T= °C + 273.16
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Historic Surface Water Quality Data 
Sample SP3-85

DATE Temp (°C) Ca Mg Na K Alk. SO4 Cl Hardness pH Conduct. Fe Phenols NH3 Unionized TKN Organic NO2 NO3 DOC Mn Total As 0-PO4
(field) as CaCO3 as CaCO3 as N Ammonia as N Nitrogen as N as N P

as NH3 ****
PWQO 6.5 - 8.5 0.3 1 0.02 0.03 0.005

9-Jul-86 43.5 25.4 2.3 0.7 213 10 4 213 8.42 429 2 0.035 0.28 0.01 0.3 3.7 0.016
13-Nov-86 61 25.6 2 1 240 11.5 4 258 8.35 451 0.001 < 0.01 0.005 0.27 0.01 0.7 3.2 0.007
5-May-87 53.5 25.2 5.5 238 8.32 469 0.011 < 0.01 0.03 0.29 0.01 1 4.4
19-Nov-87 59.2 25.79 5.54 254 8.22 416 0.008 < 0.01 0.047 0.2 3.9
19-May-88 49.1 24.12 4.4 222 8.37 432 0.011 < 0.01 0.039 0.4 3.9
2-Nov-88 51.7 22.52 5.58 222 8.1 448 0.006 < 0.01 0.011 0.4 5
24-May-89 52.9 24.3 4.9 232 8.34 442 0.012 1 0.039 0.5 4
11-Dec-89 57.2 24.3 6.1 243 8.18 451 0.005 < 1 0.02 0.7
16-May-90 5.5 8.33 437 6.5 0.022 0.5 0.013
4-Dec-90 51.1 21.8 9 218 8.24 435 < 1 0.008 0.5 0.009
3-Jun-91 51.8 24.8 4.9 232 8.42 427 < 1 0.036 0.4 0.018
19-Nov-91 53.3 25.5 6.2 238 8.33 452 1.0 0.026 0.4 0.006
19-May-92 58.2 27.4 6 258 8.30 446 3.0 0.024 0.4 0.016
26-Oct-92 65.6 29.0 6.5 283 8.22 469 2.0 0.122 0.5 0.010
25-May-93 55.7 24.1 5.5 239 8.31 438 12.0 0.029 0.7 0.019
18-Oct-93 60.1 25.8 7.2 257 8.18 459 1.0 0.006 0.5 0.019
3-May-94 52.1 22.4 3.2 0.8 11.8 223 8.40 417 7.0 0.023 0.34 <0.01 0.5 0.011
21-Oct-94 56.7 27.1 6.1 253 8.44 447 3.9 0.030 0.31 0.02 0.3 0.010
29-May-95 61.5 27.4 5.3 267 8.36 456 6.6 0.08 0.46 0.02 0.2 0.05
11-Oct-95 58.4 28.2 6.3 262 8.34 447 < 1 0.13 0.36 0.01 0.4 0.02
11-Oct-95 * 58 28 6.6 260 8.33 451 1.7 0.14 0.34 0.01 0.4 0.02
9-May-96 58.7 25.2 5.6 250 8 419 < 0.01 < 0.05 <0.1 <0.1 0.6 0.02
25-Sep-96 52.8 27.2 6.3 244 8.19 443 < 1 0.06 0.45 <0.1 0.3 <0.01
25-Sep-96 * 53.7 27.4 6.3 247 8.22 442 < 1 0.04 0.33 <0.1 0.3
8-May-97 53.7 22.9 5.3 228 7.92 425 < 1 0.02 0.31 <0.1 0.4 0.01
23-Oct-97 42.1 30.2 7.1 229 8.26 447 < 1 0.03 0.27 <0.1 0.3 <0.025
16-Apr-98 58.9 25.1 6.2 250 8.33 < 1 0.01 0.13 <0.1 0.5 0.02
21-Oct-98 55.9 27.1 6.4 251 8.08 440 < 1 < 0.01 0.26 <0.1 0.4 <0.01
21-Apr-99 52.9 22.9 6.7 226 8.53 441 < 1 < 0.01 0.25 <0.1 0.5 0.02
11-Nov-99 60.6 26 3.9 1.1 213 17.2 7.5 258 8.19 446 0.03 < 1 < 0.01 0.17 <0.1 0.4 <0.005
13-Apr-00 52.2 29.9 222 11.5 7.4 253 8.37 453 0.02 < 1 < 0.01 0.22 0.21 <0.1 0.9 3 <0.005 <0.01
17-Oct-00 62.6 27.4 7.4 269 8.14 463 < 1 0.01 0.35 0.34 <0.1 1.2 0.01
24-Apr-01 47.1 21 9 5.6 204 8.15 416 < 1 < 0.01 0.4 0.39 <0.1 0.8
3-Oct-01 57.6 26.8 4.1 1.2 6.7 254 8.26 435 < 1 < 0.01 0.4 0.39 <0.1 0.6
18-Apr-02 51.5 22.2 3.6 1.0 6.0 220 7.68 399 < 1 < 0.01 0.29 0.28 <0.1 0.7
24-Oct-02 64.6 30.8 6.3 288 8.27 455 < 1 0.04 0.24 0.2 <0.1 0.4 0.01
22-May-03 60.2 2.58 6.4 161 8.24 423 < 1 < 0.01 0.36 0.35 <0.1 0.5 <0.01
30-Oct-03 53.7 22.8 7.2 228 8.28 457 < 1 0.03 0.3 0.27 <0.1 0.5 <0.01
30-Oct-03 * 53.8 22.8 7.2 228 8.25 459 < 1 0.02 0.28 0.26 <0.1 0.5 <0.01
20-May-04 56.8 23.4 5.9 238 8.25 434 < 1 0.03 0.3 0.27 <0.1 0.5 <0.01 0.001 <0.01
30-Sep-04 48 25.7 6.4 226 8.36 420 < 1 0.03 0.22 0.19 <0.1 0.3 <0.01 0.001 <0.01
5-May-05 10 59.1 25.6 253 8.3 417 < 1 < 0.01 < 0.00103 0.2 0.19 <0.1 0.5 0.01 <0.001 <0.01
29-Sep-05 15.4 49.6 24.7 5.7 225 8.23 422 < 1 0.02 0.00298 0.37 0.35 <0.1 0.3 0.02 <0.001 <0.01
4-May-06 17 58.8 25.2 6.1 251 8.28 432 < 1 < 0.01 < 0.00135 0.41 0.4 <0.1 0.6 0.01 0.001
4-May-06 * 57.1 24.5 6.1 244 8.28 432 < 1 < 0.01 0.39 0.38 <0.1 0.6 0.01 <0.001
28-Sep-06 14.1 50.5 26.7 5.9 236 8.26 415 < 1 < 0.01 < 0.00294 0.19 0.18 <0.1 0.3 <0.01 0.0003
28-Sep-06 * 50.6 26.7 5.8 236 8.26 417 < 1 < 0.01 0.19 0.18 <0.1 0.3 <0.01 0.0003
10-May-07 15.7 52.4 23.1 5.6 226 8.23 447 < 1 < 0.01 < 0.00053 0.21 0.2 <0.1 0.6 <0.01 <0.0005
4-Oct-07 17.4 50.1 27.6 7 239 8.01 422 < 1 < 0.01 < 0.00353 0.23 0.22 <0.1 0.2 <0.01 <0.0005
4-Oct-07 * 49.8 27.5 6.9 238 8.09 398 < 1 < 0.01 0.24 0.23 <0.1 0.2 <0.01 <0.0005
15-May-08 13.4 62.1 26.6 5.7 265 7.81 422 < 1 < 0.01 < 0.00106 0.26 0.25 <0.1 0.5 <0.01 <0.0005
15-May-08 * 62.4 26.7 5.8 266 7.93 425 < 1 < 0.01 0.27 0.26 <0.1 0.5 <0.01 <0.0005
2-Oct-08 13.2 50.1 24.3 6 225 8.39 387 < 1 < 0.01 < 0.00055 0.23 <0.1 0.3 <0.01 <0.0005
21-May-09 17.9 56.7 24.9 5.2 244 7.73 452 < 1 < 0.01 < 0.00257 0.21 0.2 <0.1 0.3 <0.01 <0.0005
15-Oct-09 7.9 57.7 27.1 6.1 256 8.01 539 < 1 < 0.01 < 0.00342 0.18 0.17 <0.1 0.3 <0.01 <0.0005
6-May-10 15.9 56.8 25.8 5.8 248 8.14 444 < 1 < 0.01 < 0.00082 0.23 0.22 <0.1 0.4 0.02 <0.0005
6-May-10 * 56.6 25.7 5.7 247 8.17 444 < 1 0.02 0.19 0.17 <0.1 0.4 0.02 <0.0005
11-Nov-10 6.2 64.7 28.4 3.2 279 8 472 < 1 < 0.01 < 0.00032 0.11 0.1 <0.1 0.5 <0.01 <0.0005
5-May-11 12.7 49.4 21.2 5.4 211 8.09 443 < 1 < 0.01 < 0.00152 0.14 <0.14 <0.1 0.4 <0.01 0.0003
29-Sep-11 19.1 58.1 30.7 5.4 271 8.13 439 < 1 0.02 0.00166 0.27 0.25 <0.1 0.3 0.04 0.0005
29-Sep-11 * 56.7 30.1 5.3 265 8.15 435 < 1 0.01 0.25 0.24 <0.1 0.2 0.04 0.0008
19-Apr-12 12.0 52.5 24.5 5.7 232 8.37 454 < 1 < 0.01 < 0.02 0.24 0.24 <0.1 0.6 0.01 0.0003
3-Oct-12 15.4 46.8 26.6 6.0 226 8.32 418 < 1 < 0.01 < 0.02 0.16 0.16 <0.1 0.3 <0.01 0.0003
2-May-13 17.2 52.6 21.4 5.6 220 8.31 397 < 1 < 0.01 < 0.02 0.27 0.27 <0.1 0.5 <0.01 <0.0001
3-Oct-13 18.3 51.3 27.1 5.7 240 8.30 372 < 1 < 0.01 < 0.02 0.29 0.29 <0.1 0.3 <0.01 0.0003
3-Oct-13 * 49.5 26.6 5.7 233 8.32 378 < 1 < 0.01 0.26 0.26 <0.1 0.3 <0.01 0.0003
7-May-14 11.6 47.3 20.9 4.7 204 8.32 391 < 1 < 0.01 < 0.02 0.14 0.14 <0.1 0.5 <0.01 0.0002
2-Oct-14 16.2 55.5 23.2 5.5 234 8.32 429 < 1 < 0.01 < 0.02 0.31 0.31 <0.1 0.3 <0.01 0.0003
6-May-15 15.4 58.6 25.3 5.6 250 8.27 417 < 1 < 0.01 < 0.02 0.4 0.4 <0.1 0.5 0.01 0.0002
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Historic Surface Water Quality Data 
Sample SP3-85

DATE Temp (°C) Ca Mg Na K Alk. SO4 Cl Hardness pH Conduct. Fe Phenols NH3 Unionized TKN Organic NO2 NO3 DOC Mn Total As 0-PO4
(field) as CaCO3 as CaCO3 as N Ammonia as N Nitrogen as N as N P

as NH3 ****
PWQO 6.5 - 8.5 0.3 1 0.02 0.03 0.005

22-Sep-15 19 56.6 27.8 5.9 256 8.24 436 < 1 < 0.01 < 0.02 0.2 0.2 <0.1 0.3 0.02 0.0003
22-Sep-15 * 59.8 29.4 5.9 270 8.26 427 < 1 < 0.01 0.3 0.3 <0.1 0.3 0.01 0.0003
4-May-16 12.9 54.3 27.6 5.4 249 8.25 437 < 1 < 0.01 < 0.02 0.17 0.17 <0.1 0.6 <0.01 <0.0001
28-Sep-16 17.3 49.0 27.5 4.9 236 8.31 417 < 1 < 0.01 < 0.02 0.21 0.21 <0.1 0.3 <0.01 0.0002
5-Jun-17 17.9 55.6 24.6 4.5 240 8.33 442 < 1 0.03 < 0.02 0.3 0.27 <0.05 0.37 0.01 0.0002
27-Sep-17 22.0 54.7 27.9 5.3 251 8.31 447 < 1 0.01 < 0.02 0.23 0.22 <0.05 0.33 <0.01 0.0003
15-May-18 18.0 51.2 24.0 5.7 227 8.32 419 < 1 0.06 < 0.02 0.3 0.24 <0.05 0.62 0.01 0.0005
3-Oct-18 11.6 56.2 26.8 5.9 251 8.30 421 2 0.03 < 0.02 0.2 0.17 <0.05 0.35 0.03 0.0003
30-May-19 13.0 59.4 23.3 3.3 222 3.0 6.2 244 8.36 446 0.14 < 0.002 0.06 < 0.02 0.2 0.14 < 0.05 0.67 0.03 0.0002
25-Nov-19 3.00 56.5 23.8 215 8.0 9.1 239 8.31 444 0.03 < 0.002 0.06 < 0.02 0.3 0.24 < 0.05 0.76 < 0.01 0.0002
20-May-20 63.9 26.4 4.4 1.0 220 4.0 6.2 268 8.36 448 0.16 < 0.002 0.02 0.016 0.5 0.48 < 0.05 0.78 0.01 0.0002
6-Nov-20 57.9 23.1 3.8 0.9 228 7.0 8.0 240 8.26 457 0.04 < 0.002 < 0.01 0.013 0.2 0.19 < 0.05 0.57 < 0.01 0.0002
8-Apr-21 53.3 23.7 3.8 0.9 212 5.0 6.8 231 8.26 428 0.03 < 0.002 0.01 0.013 0.3 0.29 < 0.05 0.71 4.8 < 0.01 0.0002
7-Oct-21 55 24.6 3.6 1.1 277 4.0 7.0 239 8.17 427 0.02 < 0.002 0.03 0.010 0.4 0.37 < 0.05 0.39 0.01 0.0003
11-May-22 58.5 25.7 3.8 0.9 252 6.0 8.8 252 8.35 472 0.08 < 0.001 0.01 0.2 < 0.05 0.87 4.1 0.01 0.0003
15-Sep-22 47 28.8 3.9 1 230 5.0 6.1 236 8.18 420 0.10 < 0.001 0.01 0.4 < 0.05 0.15 3.1 0.03 0.0003

Average 15.0 54.9 25.43 3.2 1.0 222 11.8 5.97 242 8.23 457 0.012 1.4 0.024 0.01087 0.27 0.25 0.01 0.5 3.9 0.017 0.000
Maximum 22 65.6 30.8 4.1 1.2 240 17.2 11.8 288.088 8.53 2150 0.03 12 0.14 0.02000 0.46 0.4 0.02 1.2 5 0.05 0.001
Minimum 6.2 42.1 2.58 2 0.7 213 9 3.2 161 7.68 372 0.001 0.01 0.005 0.00032 0.11 0.1 0.01 0.2 3 0.006 0.0002
Count 28 76 76 6 6 4 5 76 76 77 77 9 77 77 28 64 46 64 77 8 66 38
* denotes duplicate sample
All results expressed as mg/L except the following parameters:
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
****Fraction (f) of NH3 where f = 1/(10pka - pH + 1); pka =  0.09018 + 2729.92/T; T= °C + 273.16
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Historic Surface Water Quality Data 
Sample SP4-85

DATE Temp (°C) Ca Mg Na K Alk. SO4 Cl Hardness pH Conduct. Fe Phenols NH3 Unionized TKN Organic NO2 NO3 DOC Mn Total As 0-PO4
(field) as CaCO3 as CaCO3 as N Ammonia as N Nitrogen as N as N P

as NH3 ****

PWQO 6.5 - 8.5 0.3 1 0.02 0.03 0.005
9-Jul-86 43.5 25.4 4 213 8.42 429 2 0.035 0.28 0.01 0.3 3.7
13-Nov-86 61 25.6 <0.001 4 258 8.35 451 < 1 0.005 0.27 0.01 0.7 3.2
5-May-87 53.5 25.2 0.011 5.5 238 8.32 469 < 1 0.03 0.29 0.01 1 4.4
19-Nov-87 59.2 25.79 0.008 5.54 254 8.22 416 < 1 0.047 0.2 3.9 0.69
19-May-88 49.1 24.12 0.012 4.4 222 8.37 432 < 1 0.039 0.4 3.9 1.86
2-Nov-88 51.7 22.52 0.006 5.58 222 8.1 448 < 1 0.011 0.4 5 1.18
24-May-89 52.9 24.3 0.013 4.9 232 8.34 442 0.13 1 0.039 0.5 4 2.8
11-Dec-89 65.2 25.6 0.004 6.3 268 8.11 451 1 0.025 0.8
16-May-90 5.6 8.33 437 < 1 0.018 0.5 0.014
4-Dec-90 52.6 22.3 8.7 223 8.24 454 < 1 0.019 0.6 0.012
3-Jun-91 51.3 24.5 5.1 229 8.43 427 < 1 0.031 0.4 0.014
19-Nov-91 53.9 25.9 6.4 241 8.33 460 1.5 0.014 0.4 0.006
19-May-92 57.5 27.8 6.2 258 8.32 442 4.0 0.018 0.4 0.017
26-Oct-92 65.4 29.1 6.4 284 8.18 475 2.0 0.008 0.4 0.016
25-May-93 56.1 24.8 5.6 242 8.32 445 2 0.03 0.8 0.016
18-Oct-93 65.9 26.9 8.8 276 8.13 506 < 1 0.005 0.5 0.022
18-Oct-93 * 63.9 26.4 7.7 269 8.09 503 < 1 1 0.5 0.022
3-May-94 54.2 23.7 3.1 1.0 5.2 233 8.42 419 5.5 0.023 0.34 <0.01 0.4 0.011
21-Oct-94 57.1 27.3 6.1 255 8.42 449 < 1 0.032 0.3 0.02 0.3 0.010
29-May-95 61.4 27.2 5.8 266 8.35 459 5.9 0.07 0.46 0.02 0.3 0.06
11-Oct-95 58.4 28.6 6.6 264 8.31 454 1.7 0.11 0.34 0.01 0.4 0.02
9-May-96 60.7 26.1 5.6 259 8.14 421 1 < 0.01 <0.05 <0.1 0.5 <0.01
9-May-96 * 61.3 26.4 5.7 262 6.69 421 < 1 < 0.01 <0.05 <0.1 0.6 <0.01
25-Sep-96 54.8 27.5 6.4 250 8.12 447 < 1 0.02 0.38 <0.1 0.3 <0.01
8-May-97 54.2 22.8 5.3 229 7.99 428 < 1 0.03 0.28 <0.1 0.4 0.01
8-May-97 * 52.5 22.9 2 225 8.14 426 < 1 0.03 0.31 <0.1 0.2 <0.01
23-Oct-97 44.2 30.6 7.1 236 8.25 449 < 1 0.03 0.22 <0.1 0.3 <0.025
16-Apr-98 56.8 25.1 6.0 245 8.34 431 < 1 < 0.01 0.14 <0.1 0.5 0.01
21-Oct-98 58.6 30.8 6.4 273 8.03 444 < 1 < 0.01 0.26 <0.1 0.4 <0.01
21-Apr-99 47.9 22.0 7 210 8.7 437 < 1 < 0.01 0.31 <0.1 0.4 0.01
11-Nov-99 60.3 25.9 4 1.1 219 18 7.6 257 8.23 447 0.02 < 1 < 0.01 0.22 <0.1 0.4 <0.005
13-Apr-00 64.1 30.6 221 10.8 7.1 286 8.3 449 0.04 < 1 < 0.01 0.19 0.18 <0.1 0.9 3 0.006 <0.01
17-Oct-00 62.1 27.6 7.4 269 8.25 465 < 1 < 0.01 0.33 0.32 <0.1 11.7 0.02
24-Apr-01 47.6 21.6 9.6 6 208 8.18 422 < 1 < 0.01 0.3 0.29 <0.1 0.8
3-Oct-01 56.7 26.4 3.6 1.1 7 250 8.28 440 < 1 < 0.01 0.42 0.41 <0.1 0.6
18-Apr-02 52.6 22.5 4.2 1.2 6.1 224 7.68 401 < 1 < 0.01 0.28 0.27 <0.1 0.7
24-Oct-02 65.4 30.5 6.3 289 8.26 456 < 1 0.05 0.24 0.19 <0.1 0.5 0.01
24-Oct-02 * 63.8 30.5 6.4 285 8.24 457 < 1 0.04 0.24 0.2 <0.1 0.5 0.01
22-May-03 60.5 25.9 6.7 258 8.27 422 < 1 < 0.01 0.35 0.34 <0.1 0.5 <0.01
22-May-03 * 60.5 25.8 6.6 257 8.27 424 < 1 < 0.01 1.82 1.81 <0.1 0.5 <0.01
30-Oct-03 56.2 24.9 7.4 243 8.28 458 < 1 0.02 0.28 0.26 <0.1 0.5 <0.01
20-May-04 58 23.8 6.1 243 8.27 438 < 1 0.08 0.32 0.24 <0.1 0.5 <0.01 0.001 <0.01
30-Sep-04 49.5 26.2 6.4 232 8.34 424 < 1 0.03 0.24 0.21 <0.1 0.4 0.02 0.001 <0.01
5-May-05 10.4 59 25.7 253 8.32 418 < 1 < 0.01 < 0.00130 0.19 0.18 <0.1 0.5 0.02 <0.001 <0.01
29-Sep-05 15.2 48 24.3 6 220 8.26 427 < 1 0.02 0.00359 0.31 0.29 <0.1 0.3 0.01 <0.001 <0.01
4-May-06 17.2 57 24.7 6.2 244 8.3 432 < 1 < 0.01 < 0.00112 0.34 0.33 <0.1 0.5 0.01 0.001
28-Sep-06 14.1 50.2 26.3 6 234 8.26 415 < 1 < 0.01 < 0.00294 0.24 0.23 <0.1 0.3 <0.01 0.0003

10-May-07 15.7 55.2 24.3 5.6 238 8.29 425 < 1 < 0.01 < 0.00053 0.2 0.19 <0.1 0.6 <0.01 <0.0005
4-Oct-07 17.1 50.1 27.6 6.8 239 8.12 410 < 1 < 0.01 < 0.00407 0.25 0.24 <0.1 0.2 <0.01 <0.0005
15-May-08 13.7 62.1 26.4 5.8 264 7.63 429 < 1 < 0.01 < 0.00133 0.27 0.26 <0.1 0.5 <0.01 <0.0005
2-Oct-08 13.3 50.7 24.4 6.1 227 8.51 404 < 1 < 0.01 < 0.00044 0.23 <0.1 0.4 <0.01 <0.0005
2-Oct-08 * 50.4 24.4 6 226 8.56 409 < 1 < 0.01 0.22 <0.1 0.3 <0.01 <0.0005
21-May-09 17.9 56.5 24.7 5.2 243 8.12 424 < 1 < 0.01 0.2 0.19 <0.1 0.3 <0.01 <0.0005
15-Oct-09 7.8 58 27 6.1 256 7.92 436 < 1 < 0.01 < 0.00341 0.18 0.17 <0.1 0.3 <0.01 <0.0005
6-May-10 16.2 58.4 26.6 5.8 255 8.09 446 < 1 0.01 0.00022 0.2 0.19 <0.1 0.4 0.01 <0.0005
11-Nov-10 6.1 64.5 28.3 6.2 278 8.09 504 < 1 < 0.01 < 0.00032 0.13 0.12 <0.1 0.5 <0.01 <0.0005
11-Nov-10 * 63.7 28 6.2 274 8.15 502 < 1 0.01 0.14 <0.1 0.5 <0.01 <0.0005
5-May-11 12.8 49.1 21.1 5.5 209 8.07 443 < 1 < 0.01 < 0.00125 0.14 <0.14 <0.1 0.4 <0.01 0.0002
29-Sep-11 18.7 53.4 28.1 5.4 249 8.13 441 < 1 0.02 0.00130 0.22 0.20 <0.1 0.3 0.04 0.0011
19-Apr-12 12.2 51.8 24.1 5.8 229 8.36 454 < 1 < 0.01 < 0.02 0.18 0.18 <0.1 0.6 <0.01 0.0003
3-Oct-12 15.6 48.8 27.6 6.1 235 8.35 418 < 1 < 0.01 < 0.02 0.18 0.18 <0.1 0.3 <0.01 0.0004
3-Oct-12 * 49.4 27.7 6.1 237 8.34 421 < 1 < 0.01 0.18 0.18 <0.1 0.3 <0.01 0.0004
2-May-13 17.8 52.4 21.3 5.7 218 8.32 391 < 1 < 0.01 < 0.02 0.26 0.26 <0.1 0.5 <0.01 0.0001
3-Oct-13 18.1 52.1 27.5 5.7 243 8.30 374 < 1 < 0.01 < 0.02 0.29 0.29 <0.1 0.3 <0.01 0.0002
7-May-14 11.7 46.4 20.5 4.8 201 8.32 389 < 1 < 0.01 < 0.02 0.13 0.13 <0.1 0.5 <0.01 0.0003
2-Oct-14 16.2 58.0 24.2 6.0 244 8.29 425 < 1 < 0.01 < 0.02 0.32 0.32 <0.1 0.4 <0.01 0.0003
2-Oct-14 * 56.7 23.7 6.0 239 8.30 431 < 1 < 0.01 0.30 0.30 <0.1 0.3 <0.01 0.0003
6-May-15 15.4 59.4 25.6 5.7 254 8.29 417 < 1 < 0.01 < 0.02 0.4 0.4 <0.1 0.5 0.01 0.0002
6-May-15 * 60.8 26.0 5.7 259 8.29 423 < 1 < 0.01 0.3 0.3 <0.1 0.5 0.03 0.0002
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Historic Surface Water Quality Data 
Sample SP4-85

DATE Temp (°C) Ca Mg Na K Alk. SO4 Cl Hardness pH Conduct. Fe Phenols NH3 Unionized TKN Organic NO2 NO3 DOC Mn Total As 0-PO4
(field) as CaCO3 as CaCO3 as N Ammonia as N Nitrogen as N as N P

as NH3 ****

PWQO 6.5 - 8.5 0.3 1 0.02 0.03 0.005
22-Sep-15 18.7 58.5 28.9 6.0 265 8.25 427 < 1 < 0.01 < 0.02 0.4 0.4 <0.1 0.3 0.01 0.0004
4-May-16 13.0 58.4 29.5 4.7 267 8.26 434 < 1 < 0.01 < 0.02 0.20 0.20 <0.1 0.6 <0.01 <0.0001
28-Sep-16 16.5 50.3 28.1 5.1 241 8.32 424 < 1 < 0.01 < 0.02 0.21 0.21 <0.1 0.3 <0.01 0.0003
28-Sep-16 * 49.6 27.7 5.6 238 8.34 426 < 1 < 0.01 0.20 0.20 <0.1 0.6 <0.01 0.0002
5-Jun-17 17.8 54.9 24.5 4.5 238 8.30 448 3 < 0.01 < 0.02 0.2 0.10 <0.05 0.40 0.01 0.0003
27-Sep-17 21.6 54.9 28.0 5.3 252 8.29 454 < 1 0.02 < 0.02 0.56 0.54 <0.05 0.32 <0.01 0.0004
27-Sep-17 * 54.8 28.0 5.3 252 8.30 447 < 1 0.01 0.18 0.17 <0.05 0.33 <0.01 0.0003
15-May-18 16.9 54.9 25.4 5.9 242 8.33 425 < 1 0.06 < 0.02 0.3 0.24 <0.05 0.59 0.02 0.0006
3-Oct-18 11.6 55.3 26.3 6.0 246 8.29 424 < 2 0.03 < 0.02 0.2 0.17 <0.05 0.35 0.03 0.0002
3-Oct-18 * 54.3 26.4 6.0 244 8.33 421 < 2 0.03 < 0.02 0.2 0.17 <0.05 0.35 0.02 0.0002
30-May-19 13 59.7 23.2 3.8 229 5.0 7.1 245 8.27 460 0.099 < 0.002 0.07 < 0.02 0.5 0.43 < 0.05 0.67 0.03 0.0002
25-Nov-19 3.0 58.4 24.5 213 8.0 9.1 247 8.19 451 0.043 < 0.002 0.06 < 0.02 0.3 0.24 < 0.05 0.78 < 0.01 0.0002
20-May-20 66.3 26.6 5.5 1.2 225 6.0 7.7 275 8.23 474 0.073 < 0.002 0.01 0.012 0.3 0.29 0.05 0.7 0.01 0.0002
6-Nov-20 67.0 25.3 6.1 1.5 241 10.0 10.4 271 8.3 488 0.053 < 0.002 < 0.01 0.014 0.2 0.19 < 0.05 0.64 < 0.01 0.0003
8-Apr-21 55.4 24.2 4.3 1.1 219 7.0 7.7 238 8.31 441 0.063 < 0.002 0.02 0.014 0.3 0.19 < 0.05 0.71 4.8 0.01 0.0002
7-Oct-21 53.1 24.5 3.6 1.2 224 4.0 6.7 233 8.24 421 0.076 < 0.002 0.05 0.012 0.6 0.19 < 0.05 0.37 0.01 0.0003
11-May-22 56.2 26.1 3.3 0.9 249 5.0 8.4 248 8.4 462 < 0.005 < 0.001 0.03 0.3 < 0.05 0.85 4 0.01 0.0003
15-Sep-22 47.0 29 4.1 1 229 5.0 6.1 236 8.41 412 0.098 < 0.001 < 0.01 0.3 < 0.05 0.15 3.1 0.02 0.0003

Average 15.0 55.8 25.93 3.73 0.445 220.00 12.80 5.95 246 8.23 437 0.06 1.3 0.032 0.01118 0.29 0.28 0.01 0.6 3.9 0.006 0.197 0.000
Maximum 21.6 65.9 30.8 4.2 1.2 221 18 8.8 288.855 8.70 506 0.13 5.9 1 0.02000 1.82 1.81 0.02 11.7 5 0.006 2.8 0.0011
Minimum 6.1 43.5 20.5 3.1 0.004 219 9.6 2 201 6.69 374 0.02 1 0.005 0.00022 0.13 0.1 0.01 0.2 3 0.006 0.006 0.0001
Count 28 78 78 4 11 2 3 78 78 79 79 3 79 79 27 65 45 65 79 8 1 72 38
* denotes duplicate sample
All results expressed as mg/L except the following parameters:
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
****Fraction (f) of NH3 where f = 1/(10pka - pH + 1); pka =  0.09018 + 2729.92/T; T= °C + 273.16
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Historic Surface Water Quality Data 
Sample SP5-88

DATE Temp (°C) Ca Mg Na K Alk. SO4 Cl Hardness pH Conduct. Fe Phenols NH3 Unionized TKN Organic NO2 NO3 DOC Mn Total As 0-PO4

(field) as CaCO3 as CaCO3 as N Ammonia as N Nitrogen as N as N P
as NH3 ****

PWQO 6.5 - 8.5 0.3 1 0.02 0.03 0.005
2-Nov-88 84 34 0.001 11 348 7.02 703 < 1 0.008 0.79 3.5 1.5
24-May-89 90 36 0.004 12 373 7.83 722 < 1 0.174 1.5 2.9 1.5
11-Dec-89 97 38.6 0.155 14.2 402 8.02 739 < 1 0.155 3
16-May-90 11.60 7.89 689 1.5 0.009 0.500 3.1 0.004
4-Dec-90 93.00 33.20 11.80 369 7.93 747 < 1 0.377 2.1 0.003
3-Jun-91 84.4 34.9 11.3 4.1 264 42 12.3 355 7.94 695 0.03 < 1 0.228 2.2 0.005
19-Nov-91 87.7 37.1 12.8 372 7.95 726 Broken 0.104 2.7 0.003
19-May-92 165 180 12.3 1154 7.9 700 2.0 0.009 3.2 0.004
26-Oct-92 87.5 43 14.0 396 7.84 742 6.5 0.061 2.7 0.009
25-May-93 93.2 36.9 12.4 385 7.93 723 14 0.128 3.4 0.044
18-Oct-93 97.4 36.8 15.7 395 7.81 747 1 0.005 2.1 0.126
3-May-94 80.8 36.4 7.3 3.8 7.7 352 8.19 715 7.9 0.112 0.46 0.01 2.3 2.0 0.012
21-Oct-94 74.4 40 13.6 351 8.04 727 < 1 0.105 0.39 0.03 2.1 0.010
29-May-95 96.1 42.6 11.9 416 8.03 727 4.5 0.24 4.19 0.01 1.7 0.48
11-Oct-95 77.5 40.8 13.1 362 7.91 730 1.2 0.13 0.34 0.02 2.1 0.02
9-May-96 102 42.8 12.2 431 7.7 740 < 1 0.06 0.24 <0.1 2 <0.01
25-Sep-96 76 82.4 11.3 529 7.66 614 < 1 0.05 0.47 <0.1 1.7 0.05
8-May-97 98.6 37.1 11.9 399 7.46 761 < 1 0.42 0.65 <0.1 1.6 <0.01
23-Oct-97 100 47.8 13 446 7.68 714 < 1 0.14 0.4 <0.1 2.2 0.004
16-Apr-98 104 42.7 11.5 435 7.76 728 < 1 0.18 0.33 <0.1 2.3 0.02
21-Oct-98 67.7 24.6 9.4 270 7.34 496 < 1 < 0.01 0.43 <0.1 1.6 0.08
21-Apr-99 87.2 33.7 13 357 8.17 744 < 1 0.02 0.22 <0.1 2.4 0.02
11-Nov-99 108 42.7 10.7 6.4 341 79.1 18.2 445 7.85 813 0.08 < 1 0.02 0.5 <0.1 2.2 0.013
13-Apr-00 84.6 37.6 333 44.8 13.7 366 7.83 777 0.1 < 1 0.12 0.54 0.42 <0.1 2 3 0.032 0.02
17-Oct-00 96.5 38.3 12.2 399 7.55 755 < 1 0.05 0.32 0.27 <0.1 2.8 0.03
24-Apr-01 77.5 34.9 32 14.1 337 7.88 660 < 1 0.12 0.4 0.28 <0.1 1.6
3-Oct-01 124 57.4 29.9 17.1 42.9 546 7.39 1233 49 6.04 11.1 5.06 <0.1 0.7
18-Apr-02 94.4 39.8 9.4 5.2 13.7 400 7.52 751 1 0.41 1.03 0.62 <0.1 2.5
24-Oct-02 106 41.7 13.3 436 8.13 728 < 1 0.08 0.21 0.13 <0.1 2.9 0.01
22-May-03 99.6 5.61 16.2 272 8.04 747 < 1 0.26 0.69 0.43 <0.1 2.7 0.03
30-Oct-03 104 39.9 22.9 424 8.09 813 < 1 0.14 0.48 0.34 0.2 2.5 0.01
20-May-04 104 37.2 14.5 412 7.87 670 < 1 0.31 0.61 0.3 0.2 2.6 0.02 0.001 <0.01
20-May-04 * 103 36.9 14.6 408 7.87 663 < 1 0.31 0.67 0.36 0.2 2.6 0.02 0.001 <0.01
30-Sep-04 95.4 35.3 12.4 384 7.93 703 < 1 0.08 0.14 0.06 <0.1 3 <0.01 0.001 <0.01
30-Sep-04 * 92 34.1 12.7 370 7.9 695 < 1 0.06 0.18 0.12 <0.1 3 <0.01 0.001 <0.01
5-May-05 15 121 44.8 487 8.1 743 < 1 0.1 0.00500 0.49 0.39 <0.1 2.2 0.04 <0.001 <0.01
29-Sep-05 12.1 92.4 35.8 12.7 378 7.94 728 < 1 0.03 0.00151 0.3 0.27 <0.1 2.6 0.01 <0.001 <0.01
4-May-06 15.9 108 38.7 16.4 430 8.01 761 < 1 0.23 0.00787 0.54 0.31 <0.1 2.5 <0.01 0.001
28-Sep-06 10.8 105 37.6 16.7 417 7.84 741 < 1 0.09 0.00513 0.24 0.15 <0.1 2.5 <0.01 0.0003
10-May-07 12.2 102 36.2 15.7 403 7.95 784 < 1 0.17 0.00353 0.24 0.07 <0.1 2.3 <0.01 0.0005
4-Oct-07 11.2 109 37.2 17.7 426 7.75 804 < 1 0.01 0.00024 0.24 0.23 <0.1 2.2 <0.01 <0.0005
15-May-08 15.5 116 41 16.5 458 7.5 692 < 1 0.18 0.00598 0.41 0.23 <0.1 2.1 <0.01 0.0007
2-Oct-08 11.1 96 34 22.2 380 8.32 629 < 1 0.43 0.00520 0.6 0.17 <0.1 2.2 <0.01 <0.0005
21-May-09 14.7 107 37.5 19.6 421 7.89 806 < 1 0.31 0.4 0.09 <0.1 2.1 <0.01 <0.0005
15-Oct-09 6.8 100 39 17.8 411 7.37 739 < 1 0.06 0.00315 0.2 0.14 <0.1 2.3 <0.01 <0.0005
6-May-10 10.9 104 37.3 16.9 413 7.05 753 < 1 0.06 0.00141 0.18 0.12 <0.1 2.2 <0.01 <0.0005
11-Nov-10 7.3 107 39.4 19 431 7.78 767 < 1 0.06 0.00263 0.2 0.14 <0.1 2.3 <0.01 <0.0005
5-May-11 13.1 99.5 36.0 18.4 397 7.81 776 < 1 0.04 0.00174 0.10 0.06 <0.1 2.1 <0.01 0.0004
5-May-11 * 106 38.3 18.3 423 7.83 776 < 1 < 0.01 0.13 <0.13 <0.1 2.1 <0.01 0.0003
29-Sep-11 12.7 105 40.3 16.9 427 7.92 761 < 1 < 0.01 < 0.00014 0.14 <0.14 <0.1 2.3 0.03 0.0003
19-Apr-12 14.5 80.4 33.0 18.9 337 8.14 719 < 1 < 0.01 < 0.02 0.17 0.17 <0.1 1.9 <0.01 0.0004
19-Apr-12 * 80.9 33.3 19.0 339 8.14 721 < 1 < 0.01 0.15 0.15 <0.1 2.0 <0.01 0.0005
3-Oct-12 15.5 68.2 39.6 27.8 333 8.22 675 < 1 0.24 < 0.02 1.17 0.93 <0.1 0.4 0.06 0.0021
2-May-13 15.9 97.8 29.1 17.9 364 8.20 707 < 1 < 0.01 < 0.02 0.38 0.38 <0.1 0.1 0.03 0.0004
3-Oct-13 11.1 94.6 36.0 17.4 385 7.93 652 < 1 < 0.01 < 0.02 0.26 0.26 <0.1 2.2 <0.01 0.0002
7-May-14 12.2 92.5 33.4 23.5 368 8.17 697 < 1 0.04 < 0.02 0.34 0.30 <0.1 1.7 0.02 0.0004
2-Oct-14 13.2 93.4 33.6 20.2 372 8.17 709 < 1 < 0.01 < 0.02 0.16 0.16 <0.1 2.0 0.01 0.0003
6-May-15 15.9 92.7 33.5 23.5 370 8.18 694 < 1 < 0.01 < 0.02 0.3 0.3 <0.1 1.8 0.01 0.0003
22-Sep-15 12.3 100.0 37.0 16.8 402 8.13 710 < 1 < 0.01 < 0.02 0.2 0.2 <0.1 2.1 <0.01 0.0002
4-May-16 14.0 99.1 41.7 20.9 419 8.15 730 < 1 0.39 < 0.02 0.58 0.19 <0.1 1.6 <0.01 <0.0001
4-May-16 * 93.4 39.4 20.7 395 8.18 743 < 1 0.39 0.61 0.22 <0.1 1.6 <0.01 <0.0001
28-Sep-16 13.2 101 38.5 16.5 410 8.17 723 < 1 < 0.01 < 0.02 0.20 0.20 <0.1 1.9 <0.01 0.0002
5-Jun-17 12.7 93.0 34.3 15.5 374 8.18 735 2 < 0.01 < 0.02 0.1 0.10 <0.05 1.47 <0.01 0.0003
5-Jun-17 * 95.5 35.2 15.6 383 8.19 731 < k < 0.01 0.1 0.10 <0.05 1.49 <0.01 0.0003
27-Sep-17 13.4 93.4 37.0 16.8 386 8.06 729 < 1 < 0.01 < 0.02 0.10 0.10 <0.05 1.74 <0.01 0.0003
15-May-18 14.0 58.8 18.0 23.4 221 8.05 453 < 1 0.11 < 0.02 0.7 0.59 <0.05 0.88 0.13 0.0010
3-Oct-18 10.2 96.4 35.9 20.8 389 8.06 728 2 0.03 0.1 0.07 <0.05 1.58 0.03 0.0003
30-May-19 17 79.1 22 18.8 291 4 18.7 288 8 613 0.293 < 0.002 0.05 0.3 0.25 < 0.05 0.57 0.04 0.0004
25-Nov-19 5 101 33.4 313 36 33.4 390 8.11 745 0.079 < 0.002 0.16 0.3 0.14 < 0.05 2.14 < 0.01 0.0002
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Historic Surface Water Quality Data 
Sample SP5-88

DATE Temp (°C) Ca Mg Na K Alk. SO4 Cl Hardness pH Conduct. Fe Phenols NH3 Unionized TKN Organic NO2 NO3 DOC Mn Total As 0-PO4

(field) as CaCO3 as CaCO3 as N Ammonia as N Nitrogen as N as N P
as NH3 ****

PWQO 6.5 - 8.5 0.3 1 0.02 0.03 0.005
20-May-20 108 36.5 15.0 3.4 314 26 20.1 420 8.17 723 0.674 < 0.002 0.03 0.010 0.6 0.57 0.06 1.50 0.08 0.0004
6-Nov-20 97.3 31.4 13.5 3.5 327 32 23.9 372 8.14 737 0.048 < 0.002 0.02 0.009 0.2 0.18 < 0.05 1.84 < 0.01 0.0002
8-Apr-21 89.2 34.3 12.9 3.6 325 33 19.7 364 8.23 715 0.178 < 0.002 0.02 0.012 0.2 0.18 0.07 1.6 3.1 0.01 0.0003
7-Oct-21 86.5 32.9 12.2 4.5 383 26 21.4 351 7.93 791 2.79 < 0.002 0.65 0.006 0.9 0.25 < 0.05 2.23 0.02 0.0008
11-May-22 96 36.7 10.8 3.6 343 44 21.8 391 8.2 719 0.026 < 0.001 0.04 0.2 < 0.05 2.3 2.1 < 0.01 0.0002
15-Sep-22

Average 12.8 96.08 39.76 13.7 4.595 313 49 16.21 404 7.90 728 0.07 2.2 0.206 0.01167 0.641 0.36 0.096 2.2 2.0 0.032 0.040 0.001
Maximum 15.9 165 180 29.9 17.1 341 79.1 42.9 1154 8.32 1233 0.1 49 6.04 0.02000 11.1 5.06 0.2 3.5 3 0.032 0.48 0.0021
Minimum 6.8 58.8 5.61 7.3 0.001 264 32 7.7 221 7.02 453 0.03 1 0.005 0.00014 0.1 0.06 0.01 0.1 1.5 0.032 0.003 0.0001
Count 28 66 66 5 8 3 4 66 66 67 67 3 67 67 26 59 44 56 67 4 1 61 36

* denotes duplicate sample
All results expressed as mg/L except the following parameters:
pH as -log [H+]
phenols as ppb
conductivity as μS/cm
****Fraction (f) of NH3 where f = 1/(10pka - pH + 1); pka =  0.09018 + 2729.92/T; T= °C + 273.16
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Historic Surface Water Quality Data 
Sample SS1-99

DATE Temp (°C) Ca Mg Na K Alk. SO4 Cl Hardness pH pH Conduct. Conduct. Fe Phenols NH3 Unionized TKN Organic NO2 NO3 DOC Mn Total As 0-PO4

(field) as CaCO3 as CaCO3 (field) (field) as N Ammonia as N Nitrogen as N as N P
as NH3 ****

PWQO 6.5 - 8.5 6.5 - 8.5 0.3 1 0.02 0.03 0.005
13-Apr-00 99.2 33.2 275 19.1 7.9 384 8.05 594 0.08 < 1 < 0.01 0.31 0.30 <0.1 2.4 5 0.021 0.01
17-Oct-00 99.8 31.7 10.1 380 7.82 721 < 1 < 0.01 0.43 0.42 <0.1 2.7 0.02
24-Apr-01 83.2 26.3 15 12 316 7.98 636 < 1 0.15 0.72 0.57 <0.1 5
3-Oct-01 103 32.3 6.6 4.4 19.2 390 8.03 691 < 1 0.14 0.67 0.53 <0.1 5.6
18-Apr-02 85.6 27.2 5.9 4.4 9 326 7.98 604 < 1 < 0.01 0.43 0.42 <0.1 5.8
24-Oct-02 DRY
22-May-03 83.2 25.1 12.0 311 8.18 550 < 1 < 0.01 0.44 0.43 <0.1 12.0 <0.01
30-Oct-03 98.3 29.4 10.8 367 8.17 665 < 1 0.04 0.66 0.62 <0.1 3.1 0.01
20-May-04 87.4 24.5 8 319 8.19 525 < 1 0.02 0.39 0.37 <0.1 4.8 <0.01 0.001 <0.01
30-Sep-04 66.9 20.6 3.3 252 8.25 495 < 1 0.03 0.26 0.23 <0.1 3.5 <0.01 0.001 <0.01
5-May-05 7.1 107 39.7 431 8.19 8.6 652 < 1 < 0.01 0.00067 0.27 0.26 <0.1 4.7 0.02 <0.001 <0.01
5-May-05 * 111 40.7 445 8.22 647 615 < 1 < 0.01 0.26 0.25 <0.1 4.7 0.02 <0.001 <0.01
29-Sep-05 13 91.3 20.5 313 7.71 8 806 728 < 1 0.05 0.00138 1.28 1.23 <0.1 1.4 0.17 <0.001 0.05
4-May-06 10 79 28.1 4.3 313 8.21 8.4 549 546 < 1 < 0.01 0.00054 0.49 0.48 <0.1 6.1 0.02 <0.001
28-Sep-06 Not flowing
10-May-07 8.7 77.7 24.5 10.9 295 8.19 8.0 569 567 < 1 0.01 0.00020 0.32 0.31 <0.1 3 0.02 <0.0005
4-Oct-07 DRY
15-May-08 10.0 96.4 33 11.2 377 7.52 8.3 634 637 < 1 0.02 0.00086 0.58 0.56 0.1 4.9 0.06 <0.0005
2-Oct-08 11.6 76.1 21.5 6.6 278 8.3 7.5 480 472 < 1 < 0.01 < 0.00008 0.43 <0.1 3 0.02 <0.0005
21-May-09 11.3 94.1 33.7 6.1 374 7.95 8.7 681 613 < 1 < 0.01 < 0.00113 0.38 0.37 <0.1 5.7 0.02 0.0008
15-Oct-09 10.6 93.5 31.7 7.2 364 7.73 8.9 635 636 < 1 < 0.01 < 0.00162 0.28 0.27 <0.1 5 0.02 <0.0005
6-May-10 9.6 87.5 27.1 15.4 330 8.07 8.2 629 541 < 1 < 0.01 < 0.00033 0.33 0.32 <0.1 4.1 0.03 <0.0005
11-Nov-10 7.2 125 39.8 6.4 476 7.96 8.7 735 817 < 1 < 0.01 < 0.00084 0.26 0.25 <0.1 2.2 0.03 <0.0005
5-May-11 8.0 98.6 35.4 5.8 392 7.86 7.9 709 544 < 1 0.03 0.00045 0.26 0.23 <0.1 3.5 <0.01 0.0004
29-Sep-11 Not Flowing
19-Apr-12 10.8 60.9 23.2 4.0 248 8.18 8.1 547 562 < 1 < 0.01 < 0.02 0.28 0.28 <0.1 0.5 0.02 0.0009
3-Oct-12 DRY
2-May-13 9.2 81.7 27.4 5.7 317 8.28 7.71 560 515 < 1 < 0.01 < 0.02 0.35 0.35 <0.1 4.4 <0.01 0.0001
2-May-13 * 81.7 27.4 5.7 317 8.27 567 < 1 < 0.01 0.32 0.32 <0.1 4.4 <0.01 0.0001
3-Oct-13 12.9 81.9 25.6 5.3 310 7.81 7.34 510 502 < 1 < 0.01 < 0.02 0.34 0.34 <0.1 <0.1 0.04 0.0016
7-May-14 7.5 78.9 27.7 7.2 311 8.24 8.11 573 589 < 1 < 0.01 < 0.02 0.22 0.22 <0.1 3.9 <0.01 0.0002
2-Oct-14 14.7 94.0 27.9 14.7 350 8.35 8.47 645 619 < 1 < 0.01 < 0.02 0.44 0.44 <0.1 0.8 0.06 0.0006
6-May-15 10.3 90.2 30.0 7.2 349 8.28 8.22 583 540 < 1 < 0.01 < 0.02 0.5 0.5 <0.1 0.5 0.10 0.0005
22-Sep-15 Not Flowing
4-May-16 10.3 80.4 33.9 3.3 340 8.24 8.20 595 624 < 1 < 0.01 < 0.02 0.28 0.28 <0.1 0.5 0.01 <0.0001
28-Sep-16 DRY
5-Jun-17 11.8 87.2 28.1 2.5 334 8.29 8.05 587 547 3 < 0.01 < 0.02 0.2 0.20 <0.05 1.84 0.03 0.0002
27-Sep-17 DRY
15-May-18 13.2 90.0 32.1 9.6 357 8.06 7.81 664 661 < 1 1.40 0.03 2.8 1.4 0.3 8.80 0.13 0.0009
3-Oct-18 DRY
30-May-19 9 110 36 12.8 4.4 349 33 19.7 423 8.07 771 0.667 < 0.002 0.51 < 0.02 0.5 0.01 < 0.05 1.90 0.03 0.0004
25-Nov-19 7.5 104 34.5 13 4.7 343 31 22.7 402 7.88 777 0.81 < 0.002 0.51 < 0.02 0.6 0.09 <0.05 2.09 < 0.01 0.0004
20-May-20 103 32.9 4.9 1.9 265 13 7.0 393 8.21 659 0.036 < 0.002 < 0.01 < 0.02 0.3 0.29 < 0.05 13.5 0.01 0.0001
6-Nov-20 102 29.2 4.6 1.4 312 15 10.3 375 8.16 693 0.24 < 0.002 0.05 < 0.02 0.6 0.55 < 0.05 9.80 0.06 0.0002
8-Apr-21 82.6 29.8 3.5 2.8 283 15 7.2 329 8.21 621 0.16 < 0.002 0.01 < 0.02 0.3 0.29 < 0.05 7.31 < 0.01 0.0002
7-Oct-21 85.7 28.6 3.3 1.8 332 11 7.5 332 8.19 644 0.039 < 0.002 0.02 < 0.02 0.6 0.58 < 0.05 4.68 0.05 0.0003
11-May-22 89.0 29.2 3.4 3.3 322 13 5.8 343 8.30 589 0.053 < 0.001 0.04 0.3 < 0.05 0.41 3.2 0.02 0.0003
15-Sep-22

Average 10.4 89.4 29.3 6.3 4.4 275.0 17.1 11.5 344.1 8.08 8.2 614.1 593.8 0.08 1.1 0.07 0.00970 0.49 0.43 4.0 5.0 0.021 0.04 0.001 0.05
Maximum 14.7 125.0 40.7 6.6 4.4 275.0 19.1 103.0 476.0 8.35 8.9 806.0 817.0 0.08 3.0 1.40 < 0.03 2.80 1.40 12.0 5.0 0.021 0.17 0.002 0.05
Minimum 7.1 60.9 20.5 5.9 4.4 275.0 15.0 2.5 248.0 7.52 7.3 480.0 472.0 0.08 1.0 0.01 0.00008 0.20 0.20 0.5 5.0 0.021 0.01 0.0001 0.05
Count 20 31 31 2 2 1 2 29 31 31 20 31 20 1 31 31 20 31 30 30 1 1 21 13 1

* denotes duplicate sample
All results expressed as mg/L except the following parameters:
pH as -log [H+]
phenols as ppb
Conductivity as μS/cm
****Fraction (f) of NH3 where f = 1/(10pka - pH + 1); pka =  0.09018 + 2729.92/T; T= °C + 273.16
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APPENDIX G:  
SUMMARY OF MONTHLY LEACHATE ANALYTICAL RESULTS  

  



Table 4
Summary of Leachate Collection System Quality Data

Leachate 
Well

Leachate 
Well

Well ID MH-7A MH-8 LW1/11 MH-7A MH-8 LW1/11
Sample Date

Parameter
pH (no units) 7.78 6.5 to 8.5 OG 6.5 to 8.5 7.81 7.50 8.07 7.43
Conductivity (uS/cm) 602 NV NV NV 709 875 676 915
Hardness 305 80 to 200 OG 336 372 457 370 505
Chloride 16.8 250 AO 133 17 26 12 24
Nitrate 0.22 10 MAC 2.67 < 0.05 < 0.05 < 0.05 < 0.05
Nitrite 0.01 1 MAC 0.25 2.7 0.08 2.8 < 0.05
DOC 2.6 5 AO 3.80 2.1 2.4 1.5 2.6
Ammonia 0.23 NV NV NV 0.77 0.80 0.24 0.15
Total Kjeldahl Nitrogen (TKN) 0.69 NV NV NV 0.90 1.1 0.50 2.8
Phenols 1.9 NV NV NV < 0.001 < 0.001 < 0.001 < 0.001
Calcium 52.1 NV NV NV 92 124 91 136
Magnesium 42.1 NV NV NV 35 36 35 40
Sodium 9.1 200 AO 105 9.6 15 8.8 17

Notes:
1.  ODWS = Ontario Drinking Water Standards (June 2003, Revised June 2006)
2.  AO: Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; 
IMAC = Interim Maximum Acceptable Concentration.
3.  NV = no value specified
4.  Shaded values represent results greater than the Reasonable Use Criteria
5.  Bolded values represent results greater than the ODWS
6.  Samples Analyzed at Caduceon Environmental Laboritories
7.  Results presented in mg/L (milligrams per litre) unless otherwise specified. µS/cm = microsiemens per centimeter.

ISW ISW

Background ODWS RUC

Leachate collection 
System 

Leachate collection 
System 

11-May-22 15-Sep-22



Appendix G
Monthly Leachate Collection Quality Data

Date
Parameter
TSS 3 6 640 5 3 -- 51 2 <2 -- <2 <2 10 12 81.33
Phosphorus <0.03 <0.03 1 <0.03 <0.03 -- <0.03 0.04 <0.03 -- <0.03 <0.03 <0.03 <0.03 0.52
TKN 0.6 <0.05 3.4 0.9 0.9 -- 0.8 <0.5 0.5 -- 0.6 <0.5 <0.5 1.3 1.125
COD <8 <8 80 <8 <8 -- <8 <8 <8 -- <8 <8 <8 <8 --
BOD <4 6 26 <4 <4 -- <4 <4 <4 -- <4 <4 <4 <4 --
Boron -- 0.1 -- -- -- 0.16 -- -- -- 0.1 -- -- -- -- 0.12
Cobalt -- 0.0002 -- -- -- 0.0002 -- -- -- 0.0001 -- -- -- -- 0.0002
Potassium -- 7.44 -- -- -- 5.1 -- -- -- 4.7 -- -- -- -- 5.75
Magnesium -- 29.6 -- -- -- 27 -- -- -- 27 -- -- -- -- 27.9
Manganese -- 0.1 -- -- -- 0.05 -- -- -- 0.06 -- -- -- -- 0.07
Strontium -- 0.23 -- -- -- 0.17 -- -- -- 0.18 -- -- -- -- 0.19
Bis(2-ethylhexyl)phthalate -- <2 -- -- -- <2 -- -- -- <2 -- -- -- -- --

Notes:
1. Samples collected by Municipality of Arran-Elderslie staff and sent for analysis to SGS Canada Inc., a licensed laboratory
2. Concentrations are presented in Milligrams per Litre (mg/L). 

Yearly 
Average

SW Outlet - Landfill
6-Sep-22 11-Oct-22 5-Dec-224-Jan-22 2-May-22 6-Jun-22 22-Aug-224-Jul-22 2-Aug-2216-May-2221-Mar-22 7-Nov-227-Feb-22 4-Apr-22

 219126 Chesley Landfill Site
GM BluePlan Engineering 



 

 

APPENDIX H: 

LABORATORY CERTIFICATES OF ANALYSIS 
 



Chesley Landfill

24-May-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-14023

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

12-May-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G099012

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TH-4-02 OW3-83 OW6-19 OW4-83Client I.D.

B22-14023-1 B22-14023-2 B22-14023-3 B22-14023-4Sample I.D.

11-May-22 11-May-22 11-May-22 11-May-22Date Collected

pH @25°C 7.84 7.63 7.39 7.78pH Units SM 4500H 17-May-22/O

Conductivity @25°C 465 974 1330 777µmho/cm 1 SM 2510B 17-May-22/O

Alkalinity(CaCO3) to pH4.5 223 391 572 301mg/L 5 SM 2320B 17-May-22/O

Hardness (as CaCO3) 243 468 744 321mg/L 1 SM 3120 13-May-22/O

Chloride 15.7 81.1 41.0 79.2mg/L 0.5 SM4110C 16-May-22/O

Nitrite (N) < 0.05 < 0.05 < 0.05 < 0.05mg/L 0.05 SM4110C 16-May-22/O

Nitrate (N) < 0.05 < 0.05 < 0.05 < 0.05mg/L 0.05 SM4110C 16-May-22/O

Sulphate 5 18 135 1mg/L 1 SM4110C 16-May-22/O

Ammonia (N)-Total < 0.01 0.25 0.15 1.01mg/L 0.01 SM4500-
NH3-H

17-May-22/K

Total Kjeldahl Nitrogen 0.4 1.3 0.5 1.2mg/L 0.1 E3516.2 17-May-22/K

Phosphorus-Total 0.07 2.28 0.77 0.05mg/L 0.01 E3516.2 17-May-22/K

Phenolics < 0.001 < 0.001 < 0.001 < 0.001mg/L 0.001 MOEE 3179 19-May-22/K

Calcium 26.7 104 177 88.2mg/L 0.02 SM 3120 13-May-22/O

Magnesium 43.0 50.7 73.4 24.4mg/L 0.02 SM 3120 13-May-22/O

Sodium 7.9 35.8 26.1 46.0mg/L 0.2 SM 3120 13-May-22/O

Arsenic < 0.0001 0.0056 0.0013 0.0001mg/L 0.0001 EPA 200.8 18-May-22/O

Anion Sum 4.99 10.5 15.4 8.27meq/L Calc. 19-May-22/O

Cation Sum 5.31 11.1 16.1 9.36meq/L Calc. 19-May-22/O

% Difference 3.11 3.17 2.34 6.21% Calc. 19-May-22/O

Ion Ratio 0.940 0.939 0.954 0.883AS/CS Calc. 19-May-22/O

Sodium Adsorption Ratio 0.221 0.720 0.416 1.12- Calc. 19-May-22/O

TDS(ion sum calc.) 235 529 799 439mg/L 1 Calc. 19-May-22/O

Conductivity (calc.) 468 975 1324 793µmho/cm Calc. 19-May-22/O

TDS(calc.)/EC(actual) 0.505 0.543 0.601 0.564- Calc. 19-May-22/O

Page 1 of 6.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

24-May-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-14023

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

12-May-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G099012

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TH-4-02 OW3-83 OW6-19 OW4-83Client I.D.

B22-14023-1 B22-14023-2 B22-14023-3 B22-14023-4Sample I.D.

11-May-22 11-May-22 11-May-22 11-May-22Date Collected

EC(calc.)/EC(actual) 1.01 1.00 0.996 1.02- Calc. 19-May-22/O

Langelier Index(25°C) 0.182 0.776 0.913 0.741S.I. Calc. 19-May-22/O

Page 2 of 6.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

24-May-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-14023

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

12-May-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G099012

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TH-6-81 TH7-81 OW2-83 OW5-19Client I.D.

B22-14023-5 B22-14023-6 B22-14023-7 B22-14023-8Sample I.D.

11-May-22 11-May-22 11-May-22 11-May-22Date Collected

pH @25°C 7.67 7.73 8.26 7.37pH Units SM 4500H 17-May-22/O

Conductivity @25°C 728 568 437 1640µmho/cm 1 SM 2510B 17-May-22/O

Alkalinity(CaCO3) to pH4.5 365 218 194 553mg/L 5 SM 2320B 17-May-22/O

Hardness (as CaCO3) 403 314 234 1070mg/L 1 SM 3120 13-May-22/O

Chloride 1.5 31.7 10.1 3.5mg/L 0.5 SM4110C 16-May-22/O

Nitrite (N) < 0.05 < 0.05 < 0.05 < 0.05mg/L 0.05 SM4110C 16-May-22/O

Nitrate (N) < 0.05 0.27 < 0.05 < 0.05mg/L 0.05 SM4110C 16-May-22/O

Sulphate 31 52 35 409mg/L 1 SM4110C 16-May-22/O

Ammonia (N)-Total 0.16 0.10 0.01 < 0.01mg/L 0.01 SM4500-
NH3-H

17-May-22/K

Total Kjeldahl Nitrogen 0.8 0.2 0.2 0.3mg/L 0.1 E3516.2 17-May-22/K

Phosphorus-Total 0.62 0.11 0.23 0.15mg/L 0.01 E3516.2 17-May-22/K

Phenolics < 0.001 < 0.001 < 0.001 < 0.001mg/L 0.001 MOEE 3179 19-May-22/K

Calcium 112 70.3 11.7 265mg/L 0.02 SM 3120 13-May-22/O

Magnesium 29.9 33.6 49.7 99.9mg/L 0.02 SM 3120 13-May-22/O

Sodium 9.1 16.8 7.8 7.2mg/L 0.2 SM 3120 13-May-22/O

Arsenic 0.0019 0.0017 < 0.0001 0.0003mg/L 0.0001 EPA 200.8 18-May-22/O

Anion Sum 8.00 6.36 4.90 19.7meq/L Calc. 19-May-22/O

Cation Sum 8.83 7.06 5.08 21.8meq/L Calc. 19-May-22/O

% Difference 4.95 5.25 1.72 5.27% Calc. 19-May-22/O

Ion Ratio 0.906 0.900 0.966 0.900AS/CS Calc. 19-May-22/O

Sodium Adsorption Ratio 0.196 0.413 0.221 0.0952- Calc. 19-May-22/O

TDS(ion sum calc.) 411 337 233 1119mg/L 1 Calc. 19-May-22/O

Conductivity (calc.) 728 634 457 1654µmho/cm Calc. 19-May-22/O

TDS(calc.)/EC(actual) 0.565 0.594 0.534 0.683- Calc. 19-May-22/O

Page 3 of 6.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

24-May-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-14023

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

12-May-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G099012

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TH-6-81 TH7-81 OW2-83 OW5-19Client I.D.

B22-14023-5 B22-14023-6 B22-14023-7 B22-14023-8Sample I.D.

11-May-22 11-May-22 11-May-22 11-May-22Date Collected

EC(calc.)/EC(actual) 1.00 1.12 1.04 1.01- Calc. 19-May-22/O

Langelier Index(25°C) 0.820 0.463 0.184 1.02S.I. Calc. 19-May-22/O

Page 4 of 6.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

24-May-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-14023

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

12-May-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G099012

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

OW1-83 TH8-81Client I.D.

B22-14023-9 B22-14023-
10

Sample I.D.

11-May-22 11-May-22Date Collected

pH @25°C 7.70 7.68pH Units SM 4500H 17-May-22/O

Conductivity @25°C 580 493µmho/cm 1 SM 2510B 17-May-22/O

Alkalinity(CaCO3) to pH4.5 156 208mg/L 5 SM 2320B 17-May-22/O

Hardness (as CaCO3) 203 259mg/L 1 SM 3120 13-May-22/O

Chloride 110 1.6mg/L 0.5 SM4110C 16-May-22/O

Nitrite (N) < 0.05 < 0.05mg/L 0.05 SM4110C 16-May-22/O

Nitrate (N) < 0.05 0.26mg/L 0.05 SM4110C 16-May-22/O

Sulphate 3 70mg/L 1 SM4110C 16-May-22/O

Ammonia (N)-Total 0.03 0.08mg/L 0.01 SM4500-
NH3-H

17-May-22/K

Total Kjeldahl Nitrogen 0.1 0.3mg/L 0.1 E3516.2 17-May-22/K

Phosphorus-Total 0.04 0.22mg/L 0.01 E3516.2 17-May-22/K

Phenolics < 0.001 < 0.001mg/L 0.001 MOEE 3179 19-May-22/K

Calcium 13.1 46.2mg/L 0.02 SM 3120 13-May-22/O

Magnesium 41.4 35.0mg/L 0.02 SM 3120 13-May-22/O

Sodium 38.5 13.3mg/L 0.2 SM 3120 13-May-22/O

Arsenic < 0.0001 0.0071mg/L 0.0001 EPA 200.8 18-May-22/O

Anion Sum 6.29 5.67meq/L Calc. 19-May-22/O

Cation Sum 5.88 5.80meq/L Calc. 19-May-22/O

% Difference 3.36 1.19% Calc. 19-May-22/O

Ion Ratio 1.07 0.977AS/CS Calc. 19-May-22/O

Sodium Adsorption Ratio 1.18 0.359- Calc. 19-May-22/O

TDS(ion sum calc.) 304 292mg/L 1 Calc. 19-May-22/O

Conductivity (calc.) 616 531µmho/cm Calc. 19-May-22/O

Page 5 of 6.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

24-May-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-14023

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

12-May-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G099012

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

OW1-83 TH8-81Client I.D.

B22-14023-9 B22-14023-
10

Sample I.D.

11-May-22 11-May-22Date Collected

TDS(calc.)/EC(actual) 0.523 0.592- Calc. 19-May-22/O

EC(calc.)/EC(actual) 1.06 1.08- Calc. 19-May-22/O

Langelier Index(25°C) -0.432 0.220S.I. Calc. 19-May-22/O

Page 6 of 6.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

03-Jun-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-14025

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

12-May-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: G099013

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

SP4-85 SS1-99 SP1-83 SP3-85Client I.D.

B22-14025-1 B22-14025-2 B22-14025-3 B22-14025-4Sample I.D.

11-May-22 11-May-22 11-May-22 11-May-22Date Collected

pH @25°C 8.40 8.30 8.05 8.35pH Units SM 4500H 17-May-22/O

Conductivity @25°C 462 589 804 472µmho/cm 1 SM 2510B 17-May-22/O

Alkalinity(CaCO3) to pH4.5 249 322 389 252mg/L 5 SM 2320B 17-May-22/O

Hardness (as CaCO3) 248 343 404 252mg/L 1 SM 3120 16-May-22/O

Chloride 8.4 5.8 28.1 8.8mg/L 0.5 SM4110C 16-May-22/O

Nitrite (N) < 0.05 < 0.05 < 0.05 < 0.05mg/L 0.05 SM4110C 16-May-22/O

Nitrate (N) 0.85 0.41 2.06 0.87mg/L 0.05 SM4110C 16-May-22/O

Sulphate 5 13 30 6mg/L 1 SM4110C 16-May-22/O

Dissolved Organic Carbon 4.0 3.2 2.3 4.1mg/L 0.2 EPA 415.2 16-May-22/O

Ammonia (N)-Total 0.03 0.04 0.94 0.01mg/L 0.01 SM4500-
NH3-H

17-May-22/K

Total Kjeldahl Nitrogen 0.3 0.3 1.1 0.2mg/L 0.1 E3516.2 17-May-22/K

Phosphorus-Total 0.01 0.02 < 0.01 0.01mg/L 0.01 E3516.2 17-May-22/K

Phenolics < 0.001 < 0.001 < 0.001 < 0.001mg/L 0.001 MOEE 3179 20-May-22/K

Calcium 56.2 89.0 103 58.5mg/L 0.02 SM 3120 16-May-22/O

Magnesium 26.1 29.2 35.6 25.7mg/L 0.02 SM 3120 16-May-22/O

Potassium 0.9 3.3 5.1 0.9mg/L 0.1 SM 3120 16-May-22/O

Sodium 3.3 3.4 14.1 3.8mg/L 0.2 SM 3120 16-May-22/O

Arsenic 0.0003 0.0003 0.0019 0.0003mg/L 0.0001 EPA 200.8 20-May-22/O

Iron < 0.005 0.053 3.72 0.076mg/L 0.005 SM 3120 16-May-22/O

Anion Sum 5.37 6.89 9.33 5.46meq/L Calc. 18-May-22/O

Cation Sum 5.12 7.08 9.08 5.22meq/L Calc. 18-May-22/O

% Difference 2.36 1.37 1.36 2.21% Calc. 18-May-22/O 1

Ion Ratio 1.05 0.973 1.03 1.05AS/CS Calc. 18-May-22/O

Sodium Adsorption Ratio 0.0926 0.0797 0.305 0.103- Calc. 18-May-22/O

Page 1 of 4.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

03-Jun-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-14025

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

12-May-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: G099013

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

SP4-85 SS1-99 SP1-83 SP3-85Client I.D.

B22-14025-1 B22-14025-2 B22-14025-3 B22-14025-4Sample I.D.

11-May-22 11-May-22 11-May-22 11-May-22Date Collected

TDS(ion sum calc.) 249 337 454 255mg/L 1 Calc. 18-May-22/O

Conductivity (calc.) 474 625 807 483µmho/cm Calc. 18-May-22/O

TDS(calc.)/EC(actual) 0.539 0.572 0.565 0.539- Calc. 18-May-22/O

EC(calc.)/EC(actual) 1.03 1.06 1.00 1.02- Calc. 18-May-22/O

Langelier Index(25°C) 1.11 1.30 1.19 1.09S.I. Calc. 18-May-22/O

1 . Cations Run from unpreserved bottle

Page 2 of 4.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

03-Jun-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-14025

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

12-May-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: G099013

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

SP5-88Client I.D.

B22-14025-5Sample I.D.

11-May-22Date Collected

pH @25°C 8.20pH Units SM 4500H 17-May-22/O

Conductivity @25°C 719µmho/cm 1 SM 2510B 17-May-22/O

Alkalinity(CaCO3) to pH4.5 343mg/L 5 SM 2320B 17-May-22/O

Hardness (as CaCO3) 391mg/L 1 SM 3120 16-May-22/O

Chloride 21.8mg/L 0.5 SM4110C 16-May-22/O

Nitrite (N) < 0.05mg/L 0.05 SM4110C 16-May-22/O

Nitrate (N) 2.30mg/L 0.05 SM4110C 16-May-22/O

Sulphate 44mg/L 1 SM4110C 16-May-22/O

Dissolved Organic Carbon 2.1mg/L 0.2 EPA 415.2 16-May-22/O

Ammonia (N)-Total 0.04mg/L 0.01 SM4500-
NH3-H

17-May-22/K

Total Kjeldahl Nitrogen 0.2mg/L 0.1 E3516.2 17-May-22/K

Phosphorus-Total < 0.01mg/L 0.01 E3516.2 17-May-22/K

Phenolics < 0.001mg/L 0.001 MOEE 3179 20-May-22/K

Calcium 96.0mg/L 0.02 SM 3120 16-May-22/O

Magnesium 36.7mg/L 0.02 SM 3120 16-May-22/O

Potassium 3.6mg/L 0.1 SM 3120 16-May-22/O

Sodium 10.8mg/L 0.2 SM 3120 16-May-22/O

Arsenic 0.0002mg/L 0.0001 EPA 200.8 20-May-22/O

Iron 0.026mg/L 0.005 SM 3120 16-May-22/O

Anion Sum 8.55meq/L Calc. 18-May-22/O

Cation Sum 8.37meq/L Calc. 18-May-22/O

% Difference 1.04% Calc. 18-May-22/O

Ion Ratio 1.02AS/CS Calc. 18-May-22/O

Sodium Adsorption Ratio 0.238- Calc. 18-May-22/O

Page 3 of 4.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

03-Jun-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-14025

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

12-May-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: G099013

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

SP5-88Client I.D.

B22-14025-5Sample I.D.

11-May-22Date Collected

TDS(ion sum calc.) 419mg/L 1 Calc. 18-May-22/O

Conductivity (calc.) 754µmho/cm Calc. 18-May-22/O

TDS(calc.)/EC(actual) 0.582- Calc. 18-May-22/O

EC(calc.)/EC(actual) 1.05- Calc. 18-May-22/O

Langelier Index(25°C) 1.26S.I. Calc. 18-May-22/O

1 . Cations Run from unpreserved bottle

Page 4 of 4.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

01-Jun-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-14027

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

12-May-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G099012

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

LW1-11 MH-8Client I.D.

B22-14027-1 B22-14027-2Sample I.D.

11-May-22 11-May-22Date Collected

pH @25°C 7.50 7.81pH Units SM 4500H 17-May-22/O

Conductivity @25°C 875 709µmho/cm 1 SM 2510B 17-May-22/O

Hardness (as CaCO3) 457 372mg/L 1 SM 3120 13-May-22/O

Chloride 26.3 16.9mg/L 0.5 SM4110C 13-May-22/O

Nitrite (N) < 0.05 < 0.05mg/L 0.05 SM4110C 13-May-22/O

Nitrate (N) 0.08 2.69mg/L 0.05 SM4110C 13-May-22/O

BOD(5 day) < 3 < 3mg/L 3 SM 5210B 16-May-22/K

COD 17 < 5mg/L 5 SM5220C 25-May-22/K

Dissolved Organic Carbon 2.4 2.1mg/L 0.2 EPA 415.2 16-May-22/O

Ammonia (N)-Total 0.80 0.77mg/L 0.01 SM4500-
NH3-H

17-May-22/K

Total Kjeldahl Nitrogen 1.1 0.9mg/L 0.1 E3516.2 17-May-22/K

Phosphorus-Total 0.33 0.01mg/L 0.01 E3516.2 17-May-22/K

Phenolics < 0.001 < 0.001mg/L 0.001 MOEE 3179 20-May-22/K

Calcium 124 92.1mg/L 0.02 SM 3120 13-May-22/O

Magnesium 35.8 34.6mg/L 0.02 SM 3120 13-May-22/O

Potassium 5.1 3.1mg/L 0.1 SM 3120 13-May-22/O

Sodium 15.0 9.6mg/L 0.2 SM 3120 13-May-22/O

Iron 1.64 0.162mg/L 0.005 SM 3120 13-May-22/O

Arsenic 0.0013 0.0002mg/L 0.0001 EPA 200.8 18-May-22/O

Anion Sum 9.34 7.57meq/L Calc. 18-May-22/O

Cation Sum 10.0 7.95meq/L Calc. 18-May-22/O

% Difference 3.44 2.46% Calc. 18-May-22/O

Ion Ratio 0.934 0.952AS/CS Calc. 18-May-22/O

Sodium Adsorption Ratio 0.305 0.216- Calc. 18-May-22/O

Page 1 of 2.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

01-Jun-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-14027

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

12-May-22DATE RECEIVED:

P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G099012

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

LW1-11 MH-8Client I.D.

B22-14027-1 B22-14027-2Sample I.D.

11-May-22 11-May-22Date Collected

TDS(ion sum calc.) 479 375mg/L 1 Calc. 18-May-22/O

Conductivity (calc.) 860 693µmho/cm Calc. 18-May-22/O

TDS(calc.)/EC(actual) 0.547 0.529- Calc. 18-May-22/O

EC(calc.)/EC(actual) 0.982 0.977- Calc. 18-May-22/O

Langelier Index(25°C) 0.727 0.817S.I. Calc. 18-May-22/O

Page 2 of 2.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

07-Oct-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29710

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

16-Sep-22DATE RECEIVED:

219126P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G105993

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TH4-02 OW3-83 OW6-19 OW4-83Client I.D.

B22-29710-1 B22-29710-2 B22-29710-3 B22-29710-4Sample I.D.

15-Sep-22 15-Sep-22 15-Sep-22 15-Sep-22Date Collected

pH @25°C 7.75 7.88 7.67 7.83pH Units SM 4500H 19-Sep-22/O

Conductivity @25°C 872 445 962 761µmho/cm 1 SM 2510B 19-Sep-22/O

Alkalinity(CaCO3) to pH4.5 384 230 455 313mg/L 5 SM 2320B 19-Sep-22/O

Hardness (as CaCO3) 434 237 533 318mg/L 1 SM 3120 20-Sep-22/O

Chloride 61.3 13.0 23.7 67.8mg/L 0.5 SM4110C 19-Sep-22/O

Nitrite (N) < 0.05 < 0.05 < 0.05 < 0.05mg/L 0.05 SM4110C 19-Sep-22/O

Nitrate (N) < 0.05 < 0.05 < 0.05 < 0.05mg/L 0.05 SM4110C 19-Sep-22/O

Sulphate 11 3 80 2mg/L 1 SM4110C 19-Sep-22/O

Ammonia (N)-Total 0.20 0.08 0.23 1.05mg/L 0.01 SM4500-
NH3-H

21-Sep-22/K

Total Kjeldahl Nitrogen 7.5 0.4 2.4 1.4mg/L 0.1 E3516.2 27-Sep-22/K

Phosphorus-Total 1.73 0.05 1.20 0.04mg/L 0.01 E3516.2 27-Sep-22/K

Phenolics < 0.001 < 0.001 < 0.001 < 0.001mg/L 0.001 MOEE 3179 23-Sep-22/K

Calcium 97.5 20.5 116 81.9mg/L 0.02 SM 3120 20-Sep-22/O

Magnesium 46.2 45.3 59.0 27.5mg/L 0.02 SM 3120 20-Sep-22/O

Potassium 1.9 2.1 2.2 2.7mg/L 0.1 SM 3120 20-Sep-22/O

Sodium 36.2 8.5 25.6 50.9mg/L 0.2 SM 3120 20-Sep-22/O

Arsenic 0.0093 < 0.0001 0.0172 0.0001mg/L 0.0001 EPA 200.8 20-Sep-22/O

Iron 2.21 1.29 1.84 15.0mg/L 0.005 SM 3120 20-Sep-22/O

Anion Sum 9.66 5.03 11.4 8.20meq/L Calc. 22-Sep-22/O

Cation Sum 10.4 5.25 11.9 9.44meq/L Calc. 22-Sep-22/O

% Difference 3.76 2.10 2.20 7.02% Calc. 22-Sep-22/O

Ion Ratio 0.927 0.959 0.957 0.869AS/CS Calc. 22-Sep-22/O

Sodium Adsorption Ratio 0.756 0.240 0.483 1.24- Calc. 22-Sep-22/O

TDS(ion sum calc.) 488 232 581 436mg/L 1 Calc. 22-Sep-22/O

Page 1 of 6.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

07-Oct-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29710

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

16-Sep-22DATE RECEIVED:

219126P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G105993

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TH4-02 OW3-83 OW6-19 OW4-83Client I.D.

B22-29710-1 B22-29710-2 B22-29710-3 B22-29710-4Sample I.D.

15-Sep-22 15-Sep-22 15-Sep-22 15-Sep-22Date Collected

Conductivity (calc.) 901 460 1006 782µmho/cm Calc. 22-Sep-22/O

TDS(calc.)/EC(actual) 0.559 0.522 0.604 0.572- Calc. 22-Sep-22/O

EC(calc.)/EC(actual) 1.03 1.03 1.05 1.03- Calc. 22-Sep-22/O

Langelier Index(25°C) 0.860 0.121 0.921 0.776S.I. Calc. 22-Sep-22/O

Page 2 of 6.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

07-Oct-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29710

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

16-Sep-22DATE RECEIVED:

219126P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G105993

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TH7-81 OW5-19 OW2-83 OW1-83Client I.D.

B22-29710-5 B22-29710-6 B22-29710-7 B22-29710-8Sample I.D.

15-Sep-22 15-Sep-22 15-Sep-22 15-Sep-22Date Collected

pH @25°C 7.93 7.88 8.26 8.10pH Units SM 4500H 19-Sep-22/O

Conductivity @25°C 541 717 421 575µmho/cm 1 SM 2510B 19-Sep-22/O

Alkalinity(CaCO3) to pH4.5 239 381 207 166mg/L 5 SM 2320B 19-Sep-22/O

Hardness (as CaCO3) 276 454 238 211mg/L 1 SM 3120 20-Sep-22/O

Chloride 17.9 1.6 7.8 89.7mg/L 0.5 SM4110C 19-Sep-22/O

Nitrite (N) < 0.05 < 0.05 < 0.05 < 0.05mg/L 0.05 SM4110C 19-Sep-22/O

Nitrate (N) 0.14 < 0.05 < 0.05 < 0.05mg/L 0.05 SM4110C 19-Sep-22/O

Sulphate 34 29 22 2mg/L 1 SM4110C 19-Sep-22/O

Ammonia (N)-Total 0.16 0.11 0.02 0.11mg/L 0.01 SM4500-
NH3-H

21-Sep-22/K

Total Kjeldahl Nitrogen 0.5 0.8 0.2 3.6mg/L 0.1 E3516.2 27-Sep-22/K

Phosphorus-Total 0.25 0.48 0.03 0.19mg/L 0.01 E3516.2 27-Sep-22/K

Phenolics < 0.001 < 0.001 < 0.001 < 0.001mg/L 0.001 MOEE 3179 23-Sep-22/K

Calcium 58.0 117 10.2 14.7mg/L 0.02 SM 3120 20-Sep-22/O

Magnesium 31.9 39.7 51.6 42.3mg/L 0.02 SM 3120 20-Sep-22/O

Potassium 1.5 2.3 1.8 2.4mg/L 0.1 SM 3120 20-Sep-22/O

Sodium 17.3 5.2 8.3 40.6mg/L 0.2 SM 3120 20-Sep-22/O

Arsenic 0.0073 0.0045 < 0.0001 < 0.0001mg/L 0.0001 EPA 200.8 20-Sep-22/O

Iron 1.000 5.03 0.095 3.90mg/L 0.005 SM 3120 20-Sep-22/O

Anion Sum 6.02 8.28 4.82 5.89meq/L Calc. 22-Sep-22/O

Cation Sum 6.36 9.64 5.17 6.26meq/L Calc. 22-Sep-22/O

% Difference 2.79 7.58 3.47 2.98% Calc. 22-Sep-22/O

Ion Ratio 0.946 0.859 0.933 0.942AS/CS Calc. 22-Sep-22/O

Sodium Adsorption Ratio 0.454 0.105 0.235 1.22- Calc. 22-Sep-22/O

TDS(ion sum calc.) 305 428 226 295mg/L 1 Calc. 22-Sep-22/O

Page 3 of 6.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

07-Oct-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29710

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

16-Sep-22DATE RECEIVED:

219126P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G105993

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TH7-81 OW5-19 OW2-83 OW1-83Client I.D.

B22-29710-5 B22-29710-6 B22-29710-7 B22-29710-8Sample I.D.

15-Sep-22 15-Sep-22 15-Sep-22 15-Sep-22Date Collected

Conductivity (calc.) 569 773 451 594µmho/cm Calc. 22-Sep-22/O

TDS(calc.)/EC(actual) 0.565 0.598 0.537 0.514- Calc. 22-Sep-22/O

EC(calc.)/EC(actual) 1.05 1.08 1.07 1.03- Calc. 22-Sep-22/O

Langelier Index(25°C) 0.630 1.07 0.151 0.0465S.I. Calc. 22-Sep-22/O

Page 4 of 6.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

07-Oct-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29710

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

16-Sep-22DATE RECEIVED:

219126P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G105993

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TH8-81Client I.D.

B22-29710-9Sample I.D.

15-Sep-22Date Collected

pH @25°C 8.07pH Units SM 4500H 19-Sep-22/O

Conductivity @25°C 508µmho/cm 1 SM 2510B 19-Sep-22/O

Alkalinity(CaCO3) to pH4.5 234mg/L 5 SM 2320B 19-Sep-22/O

Hardness (as CaCO3) 278mg/L 1 SM 3120 20-Sep-22/O

Chloride 1.5mg/L 0.5 SM4110C 19-Sep-22/O

Nitrite (N) 0.05mg/L 0.05 SM4110C 19-Sep-22/O

Nitrate (N) 0.26mg/L 0.05 SM4110C 19-Sep-22/O

Sulphate 53mg/L 1 SM4110C 19-Sep-22/O

Ammonia (N)-Total 0.08mg/L 0.01 SM4500-
NH3-H

21-Sep-22/K

Total Kjeldahl Nitrogen 3.4mg/L 0.1 E3516.2 27-Sep-22/K

Phosphorus-Total 2.09mg/L 0.01 E3516.2 27-Sep-22/K

Phenolics < 0.001mg/L 0.001 MOEE 3179 23-Sep-22/K

Calcium 47.9mg/L 0.02 SM 3120 20-Sep-22/O

Magnesium 38.6mg/L 0.02 SM 3120 20-Sep-22/O

Potassium 1.2mg/L 0.1 SM 3120 20-Sep-22/O

Sodium 15.1mg/L 0.2 SM 3120 20-Sep-22/O

Arsenic 0.0100mg/L 0.0001 EPA 200.8 20-Sep-22/O

Iron 0.194mg/L 0.005 SM 3120 20-Sep-22/O

Anion Sum 5.87meq/L Calc. 22-Sep-22/O

Cation Sum 6.27meq/L Calc. 22-Sep-22/O

% Difference 3.24% Calc. 22-Sep-22/O

Ion Ratio 0.937AS/CS Calc. 22-Sep-22/O

Sodium Adsorption Ratio 0.393- Calc. 22-Sep-22/O

TDS(ion sum calc.) 299mg/L 1 Calc. 22-Sep-22/O

Page 5 of 6.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

07-Oct-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29710

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

16-Sep-22DATE RECEIVED:

219126P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G105993

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

TH8-81Client I.D.

B22-29710-9Sample I.D.

15-Sep-22Date Collected

Conductivity (calc.) 550µmho/cm Calc. 22-Sep-22/O

TDS(calc.)/EC(actual) 0.588- Calc. 22-Sep-22/O

EC(calc.)/EC(actual) 1.08- Calc. 22-Sep-22/O

Langelier Index(25°C) 0.676S.I. Calc. 22-Sep-22/O

Page 6 of 6.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

07-Oct-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29713

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

16-Sep-22DATE RECEIVED:

219126P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G105993

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

MH8 LW1-11Client I.D.

B22-29713-1 B22-29713-2Sample I.D.

15-Sep-22 15-Sep-22Date Collected

pH @25°C 8.07 7.43pH Units SM 4500H 19-Sep-22/O

Conductivity @25°C 676 915µmho/cm 1 SM 2510B 19-Sep-22/O

Hardness (as CaCO3) 370 505mg/L 1 SM 3120 20-Sep-22/O

Chloride 12.4 23.8mg/L 0.5 SM4110C 19-Sep-22/O

Nitrite (N) < 0.05 < 0.05mg/L 0.05 SM4110C 19-Sep-22/O

Nitrate (N) 2.81 < 0.05mg/L 0.05 SM4110C 19-Sep-22/O

BOD(5 day) < 3 3mg/L 3 SM 5210B 21-Sep-22/K

COD < 5 116mg/L 5 SM5220C 21-Sep-22/K

Dissolved Organic Carbon 1.5 2.6mg/L 0.2 EPA 415.2 20-Sep-22/O

Ammonia (N)-Total 0.24 0.15mg/L 0.01 SM4500-
NH3-H

21-Sep-22/K

Total Kjeldahl Nitrogen 0.5 2.8mg/L 0.1 E3516.2 27-Sep-22/K

Phosphorus-Total 0.02 1.65mg/L 0.01 E3516.2 27-Sep-22/K

Phenolics < 0.001 < 0.001mg/L 0.001 MOEE 3179 23-Sep-22/K

Calcium 90.9 136mg/L 0.02 SM 3120 20-Sep-22/O

Magnesium 34.8 40.3mg/L 0.02 SM 3120 20-Sep-22/O

Potassium 2.9 5.3mg/L 0.1 SM 3120 20-Sep-22/O

Sodium 8.8 16.5mg/L 0.2 SM 3120 20-Sep-22/O

Anion Sum 7.70 10.5meq/L Calc. 22-Sep-22/O

Cation Sum 7.85 11.1meq/L Calc. 22-Sep-22/O

% Difference 0.974 2.38% Calc. 22-Sep-22/O

Ion Ratio 0.981 0.954AS/CS Calc. 22-Sep-22/O

Sodium Adsorption Ratio 0.198 0.320- Calc. 22-Sep-22/O

TDS(ion sum calc.) 375 533mg/L 1 Calc. 22-Sep-22/O

Conductivity (calc.) 688 941µmho/cm Calc. 22-Sep-22/O

Page 1 of 2.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

07-Oct-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29713

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

16-Sep-22DATE RECEIVED:

219126P.O. NUMBER:

WATERWORKS NO.GroundwaterSAMPLE MATRIX:

C.O.C.: G105993

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

MH8 LW1-11Client I.D.

B22-29713-1 B22-29713-2Sample I.D.

15-Sep-22 15-Sep-22Date Collected

TDS(calc.)/EC(actual) 0.555 0.582- Calc. 22-Sep-22/O

EC(calc.)/EC(actual) 1.02 1.03- Calc. 22-Sep-22/O

Langelier Index(25°C) 1.09 0.764S.I. Calc. 22-Sep-22/O

Page 2 of 2.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

07-Oct-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29716

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

16-Sep-22DATE RECEIVED:

219126P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: G105991

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

SP3-85 SP4-85Client I.D.

B22-29716-1 B22-29716-2Sample I.D.

15-Sep-22 15-Sep-22Date Collected

pH @25°C 8.18 8.41pH Units SM 4500H 19-Sep-22/O

Conductivity @25°C 420 412µmho/cm 1 SM 2510B 19-Sep-22/O

Alkalinity(CaCO3) to pH4.5 230 229mg/L 5 SM 2320B 19-Sep-22/O

Hardness (as CaCO3) 236 236mg/L 1 SM 3120 20-Sep-22/O

Chloride 6.1 6.1mg/L 0.5 SM4110C 19-Sep-22/O

Nitrite (N) < 0.05 < 0.05mg/L 0.05 SM4110C 19-Sep-22/O

Nitrate (N) 0.15 0.15mg/L 0.05 SM4110C 19-Sep-22/O

Sulphate 5 5mg/L 1 SM4110C 19-Sep-22/O

Dissolved Organic Carbon 3.1 3.1mg/L 0.2 EPA 415.2 19-Sep-22/O

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

21-Sep-22/K

Total Kjeldahl Nitrogen 0.4 0.3mg/L 0.1 E3516.2 27-Sep-22/K

Phosphorus-Total 0.03 0.02mg/L 0.01 E3516.2 27-Sep-22/K

Phenolics < 0.001 < 0.001mg/L 0.001 MOEE 3179 23-Sep-22/K

Calcium 47.0 47.0mg/L 0.02 SM 3120 20-Sep-22/O

Magnesium 28.8 29.0mg/L 0.02 SM 3120 20-Sep-22/O

Potassium 1.0 1.0mg/L 0.1 SM 3120 20-Sep-22/O

Sodium 3.9 4.1mg/L 0.2 SM 3120 20-Sep-22/O

Arsenic 0.0003 0.0003mg/L 0.0001 EPA 200.8 22-Sep-22/O

Iron 0.096 0.098mg/L 0.005 SM 3120 20-Sep-22/O

Anion Sum 4.89 4.86meq/L Calc. 22-Sep-22/O

Cation Sum 4.91 4.93meq/L Calc. 22-Sep-22/O

% Difference 0.239 0.733% Calc. 22-Sep-22/O

Ion Ratio 0.995 0.985AS/CS Calc. 22-Sep-22/O

Sodium Adsorption Ratio 0.111 0.115- Calc. 22-Sep-22/O

Page 1 of 2.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Chesley Landfill

07-Oct-22DATE REPORTED:

Caduceon Environmental Laboratories

705-252-5746

112 Commerce Park Drive 

Barrie ON L4N 8W8

705-252-5743Tel:

Fax:

JOB/PROJECT NO.:

Final Report

REPORT No. B22-29716

GM Blue Plan

1260 2nd Ave East, 

Owen Sound ON N4K 2J3 

Report To:

Attention: Jessica Weller

16-Sep-22DATE RECEIVED:

219126P.O. NUMBER:

WATERWORKS NO.Surface WaterSAMPLE MATRIX:

C.O.C.: G105991

CERTIFICATE OF ANALYSIS

Parameter Units R.L.
Reference 

Method

Date/Site 

Analyzed

SP3-85 SP4-85Client I.D.

B22-29716-1 B22-29716-2Sample I.D.

15-Sep-22 15-Sep-22Date Collected

TDS(ion sum calc.) 230 229mg/L 1 Calc. 22-Sep-22/O

Conductivity (calc.) 444 444µmho/cm Calc. 22-Sep-22/O

TDS(calc.)/EC(actual) 0.548 0.557- Calc. 22-Sep-22/O

EC(calc.)/EC(actual) 1.06 1.08- Calc. 22-Sep-22/O

Langelier Index(25°C) 0.782 1.01S.I. Calc. 22-Sep-22/O

Page 2 of 2.

Christine Burke 

Lab Manager

R.L. = Reporting Limit

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

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

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



Mun of Arran Elderslie (Chesley Lagoons)
 Attn : Mark O'Leary

 

 1925-10 Bruce Rd, PO Box 70
Chesley, ON
N0G 1L0, Canada

Phone: 519-363-3039 ext:122
Fax:519-363-9337

 09-May-2022

 

 Date Rec. : 02 May 2022

 LR Report: CA30016-MAY22
 Reference: S/W Landfill

 

 Copy: #1

  

 

 

 

 

 CERTIFICATE  OF  ANALYSIS
 Final Report

 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
S/W Outlet -

Landfill

Sample Date & Time 02-May-22 09:35

Temperature Upon Receipt [at London Lab °C] --- --- --- --- 11.9

Temperature Upon Receipt [at Lakefield Lab °C] --- --- --- --- 6.0

Biochemical Oxygen Demand (BOD5) [mg/L] 04-May-22 18:07 09-May-22 15:16 < 4

Chemical Oxygen Demand [mg/L] 05-May-22 08:55 09-May-22 15:16 < 8

Phosphorus (total) [mg/L] 04-May-22 20:00 05-May-22 15:17 < 0.03

Total Kjeldahl Nitrogen [as N mg/L] 05-May-22 20:08 09-May-22 09:29 0.9

Total Suspended Solids [mg/L] 05-May-22 12:40 06-May-22 09:40 3

 

  

  
 

    

 

 

 __________________________

 Carrie Greenlaw
Project Specialist, 
Environment, Health & Safety
 

Works #: 110000105

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.

 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365

 

O
nL

in
e 

LI
M

S
 0002894426

Page 1 of 1
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.



Mun of Arran Elderslie (Chesley Lagoons)
 Attn : Scott McLeod

 

 1925-10 Bruce Rd, PO Box 70
Chesley, ON
N0G 1L0, Canada

Phone: 519-363-3039 ext:122
Fax:519-363-9337

 12-July-2022

 

 Date Rec. : 04 July 2022

 LR Report: CA30030-JUL22
 Reference: S/W Landfill

 

 Copy: #1

  

 

 

 

 

 CERTIFICATE  OF  ANALYSIS
 Final Report

 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
S/W Outlet -

Landfill

Sample Date & Time 04-Jul-22 10:05

Temperature Upon Receipt [at London Lab °C] --- --- --- --- 9.2

Temperature Upon Receipt [at Lakefield Lab °C] --- --- --- --- 12.0

Biochemical Oxygen Demand (BOD5) [mg/L] 06-Jul-22 17:37 11-Jul-22 15:01 < 4

Chemical Oxygen Demand [mg/L] 07-Jul-22 08:54 11-Jul-22 15:01 < 8

Phosphorus (total) [mg/L] 06-Jul-22 21:11 08-Jul-22 12:22 0.04

Total Kjeldahl Nitrogen [as N mg/L] 06-Jul-22 15:37 08-Jul-22 07:31 < 0.5

Total Suspended Solids [mg/L] 07-Jul-22 13:38 11-Jul-22 13:24 2

 

  

  
 

    

 

 

 __________________________

 Carrie Greenlaw
Project Specialist, 
Environment, Health & Safety
 

Works #: 110000105

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.

 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365

 

O
nL

in
e 

LI
M

S
 0002970841

Page 1 of 1
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.



Mun of Arran Elderslie (Chesley Lagoons)
 Attn : Scott McLeod

 

 1925-10 Bruce Rd, PO Box 70
Chesley, ON
N0G 1L0, Canada

Phone: 519-363-3039 ext:122
Fax:519-363-9337

 10-August-2022

 

 Date Rec. : 02 August 2022

 LR Report: CA30042-AUG22
 Reference: S/W Landfill

 

 Copy: #1

  

 

 

 

 

 CERTIFICATE  OF  ANALYSIS
 Final Report

 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
S/W Outlet -

Landfill

Sample Date & Time 02-Aug-22 10:30

Temperature Upon Receipt [at London Lab °C] --- --- --- --- 12.0

Temperature Upon Receipt [at Lakefield Lab °C] --- --- --- --- 15.0

Biochemical Oxygen Demand (BOD5) [mg/L] 04-Aug-22 17:14 09-Aug-22 11:43 < 4

Chemical Oxygen Demand [mg/L] 09-Aug-22 13:12 10-Aug-22 10:27 < 8

Phosphorus (total) [mg/L] 04-Aug-22 21:48 08-Aug-22 11:24 < 0.03

Total Kjeldahl Nitrogen [as N mg/L] 04-Aug-22 17:24 08-Aug-22 15:51 0.5

Total Suspended Solids [mg/L] 05-Aug-22 13:41 08-Aug-22 16:21 < 2

 

  

  
 

    

 

 

 __________________________

 Carrie Greenlaw
Project Specialist, 
Environment, Health & Safety
 

Works #: 110000105

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.

 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365

 

O
nL

in
e 

LI
M

S
 0003005792

Page 1 of 1
 Results relate only to the sample tested. Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior

written approval.  Please refer to SGS General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.



Mun of Arran Elderslie (Chesley Lagoons)
 Attn : Mark O'Leary

 

 1925-10 Bruce Rd, PO Box 70
Chesley, ON
N0G 1L0, Canada

Phone: 519-363-3039 ext:122
Fax:519-363-9337

 12-January-2022

 

 Date Rec. : 05 January 2022

 LR Report: CA30049-JAN22
 Reference: S/W Landfill

 

 Copy: #1

  

 

 

 

 

 CERTIFICATE  OF  ANALYSIS
 Final Report

 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
S/W Outlet -

Landfill

Sample Date & Time 04-Jan-22 10:35

Temperature Upon Receipt [at London Lab °C] --- --- --- --- 5.4

Temperature Upon Receipt [at Lakefield Lab °C] --- --- --- --- 6.0

Biochemical Oxygen Demand (BOD5) [mg/L] 06-Jan-22 17:14 11-Jan-22 15:01 < 4

Chemical Oxygen Demand [mg/L] 07-Jan-22 08:28 12-Jan-22 09:18 < 8

Phosphorus (total) [mg/L] 07-Jan-22 16:03 10-Jan-22 10:40 < 0.03

Total Kjeldahl Nitrogen [as N mg/L] 06-Jan-22 17:23 10-Jan-22 14:05 0.6

Total Suspended Solids [mg/L] 07-Jan-22 08:16 10-Jan-22 07:43 3

 

  

  
 

    

 

 

 __________________________

 Carrie Greenlaw
Project Specialist, 
Environment, Health & Safety
 

Works #: 110000105

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.

 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365

 

O
nL

in
e 

LI
M

S
 0002768880

Page 1 of 1
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.



Mun of Arran Elderslie (Chesley Lagoons)
 Attn : Scott McLeod

 

 1925-10 Bruce Rd, PO Box 70
Chesley, ON
N0G 1L0, Canada

Phone: 519-363-3039 ext:122
Fax:519-363-9337

 14-June-2022

 

 Date Rec. : 06 June 2022

 LR Report: CA30080-JUN22
 Reference: S/W Landfill

 

 Copy: #1

  

 

 

 

 

 CERTIFICATE  OF  ANALYSIS
 Final Report

 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
S/W Outlet -

Landfill

Sample Date & Time 06-Jun-22 10:50

Temperature Upon Receipt [at London Lab °C] --- --- --- --- 17.2

Temperature Upon Receipt [at Lakefield Lab °C] --- --- --- --- 15.0

Biochemical Oxygen Demand (BOD5) [mg/L] 08-Jun-22 17:12 13-Jun-22 15:35 < 4

Chemical Oxygen Demand [mg/L] 08-Jun-22 10:57 13-Jun-22 15:35 < 8

Phosphorus (total) [mg/L] 13-Jun-22 13:57 14-Jun-22 13:28 < 0.03

Total Kjeldahl Nitrogen [as N mg/L] 10-Jun-22 16:14 13-Jun-22 12:29 0.8

Total Suspended Solids [mg/L] 08-Jun-22 12:27 09-Jun-22 11:05 51

 

  

  
 

    

 

 

 __________________________

 Hawley Anderson, Hon.B.Sc
Project Specialist,
Environment, Health & Safety
 

Works #: 110000105

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.

 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
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 0002936683

Page 1 of 1
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.



Mun of Arran Elderslie (Chesley Lagoons)
 Attn : Scott McLeod

 

 1925-10 Bruce Rd, PO Box 70
Chesley, ON
N0G 1L0, Canada

Phone: 519-363-3039 ext:122
Fax:519-363-9337

 15-November-2022

 

 Date Rec. : 07 November 2022

 LR Report: CA30083-NOV22
 Reference: S/W Landfill

 

 Copy: #1

  

 

 

 

 

 CERTIFICATE  OF  ANALYSIS
 Final Report

 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
S/W Outlet -

Landfill

Sample Date & Time 07-Nov-22 09:50

Temperature Upon Receipt [at London Lab °C] --- --- --- --- 11.3

Temperature Upon Receipt [at Lakefield Lab °C] --- --- --- --- 4.0

Biochemical Oxygen Demand (BOD5) [mg/L] 10-Nov-22 16:49 15-Nov-22 13:48 < 4

Chemical Oxygen Demand [mg/L] 11-Nov-22 11:44 15-Nov-22 13:48 < 8

Phosphorus (total) [mg/L] 11-Nov-22 15:24 14-Nov-22 13:26 < 0.03

Total Kjeldahl Nitrogen [as N mg/L] 10-Nov-22 15:52 11-Nov-22 11:08 < 0.5

Total Suspended Solids [mg/L] 11-Nov-22 10:08 14-Nov-22 14:02 10

 

  

  
 

    

 

 

 __________________________

 Hawley Anderson, Hon.B.Sc
Project Specialist,
Environment, Health & Safety
 

Works #: 110000105

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.

 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
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 0003121897

Page 1 of 1
 Results relate only to the sample tested. Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior

written approval.  Please refer to SGS General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.



Mun of Arran Elderslie (Chesley Lagoons)
 Attn : Scott McLeod

 

 1925-10 Bruce Rd, PO Box 70
Chesley, ON
N0G 1L0, Canada

Phone: 519-363-3039 ext:122
Fax:519-363-9337

 14-September-2022

 

 Date Rec. : 06 September 2022

 LR Report: CA30099-SEP22
 Reference: S/W Landfill

 

 Copy: #1

  

 

 

 

 

 CERTIFICATE  OF  ANALYSIS
 Final Report

 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
S/W Outlet -

Landfill

Sample Date & Time 06-Sep-22 09:40

Temperature Upon Receipt [at London Lab °C] --- --- --- --- 8.9

Temperature Upon Receipt [at Lakefield Lab °C] --- --- --- --- 5.0

Biochemical Oxygen Demand (BOD5) [mg/L] 09-Sep-22 18:02 14-Sep-22 14:28 < 4

Chemical Oxygen Demand [mg/L] 12-Sep-22 08:51 14-Sep-22 14:28 < 8

Phosphorus (total) [mg/L] 09-Sep-22 14:42 12-Sep-22 12:39 < 0.03

Total Kjeldahl Nitrogen [as N mg/L] 09-Sep-22 16:18 12-Sep-22 14:21 0.6

Total Suspended Solids [mg/L] 10-Sep-22 12:27 12-Sep-22 15:13 < 2

 

  

  
 

    

 

 

 __________________________

 Hawley Anderson, Hon.B.Sc
Project Specialist,
Environment, Health & Safety
 

Works #: 110000105

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.

 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
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 0003047757

Page 1 of 1
 Results relate only to the sample tested. Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior

written approval.  Please refer to SGS General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.



Mun of Arran Elderslie (Chesley Lagoons)
 Attn : Scott McLeod

 

 1925-10 Bruce Rd, PO Box 70
Chesley, ON
N0G 1L0, Canada

Phone: 519-363-3039 ext:122
Fax:519-363-9337

 19-October-2022

 

 Date Rec. : 11 October 2022

 LR Report: CA30202-OCT22
 Reference: S/W Landfill

 

 Copy: #1

  

 

 

 

 

 CERTIFICATE  OF  ANALYSIS
 Final Report

 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
S/W Outlet -

Landfill

Sample Date & Time 11-Oct-22 10:25

Temperature Upon Receipt [at London Lab °C] --- --- --- --- 10.8

Temperature Upon Receipt [at Lakefield Lab °C] --- --- --- --- 11.0

Biochemical Oxygen Demand (BOD5) [mg/L] 13-Oct-22 16:54 18-Oct-22 12:58 < 4

Chemical Oxygen Demand [mg/L] 18-Oct-22 10:17 18-Oct-22 17:34 < 8

Phosphorus (total) [mg/L] 14-Oct-22 16:08 17-Oct-22 19:02 < 0.03

Total Kjeldahl Nitrogen [as N mg/L] 16-Oct-22 11:00 17-Oct-22 19:39 < 0.5

Total Suspended Solids [mg/L] 13-Oct-22 12:41 14-Oct-22 14:03 < 2

 

  

  
 

    

 

 

 __________________________

 Carrie Greenlaw
Project Specialist, 
Environment, Health & Safety
 

Works #: 110000105

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.

 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
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 0003089135

Page 1 of 1
 Results relate only to the sample tested. Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior

written approval.  Please refer to SGS General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.



Mun of Arran Elderslie (Chesley Lagoons)
 Attn : Mark O'Leary

 

 1925-10 Bruce Rd, PO Box 70
Chesley, ON
N0G 1L0, Canada

Phone: 519-363-3039 ext:122
Fax:519-363-9337

 31-May-2022

 

 Date Rec. : 16 May 2022

 LR Report: CA30288-MAY22
 Reference: Quarterly Landfill

 

 Copy: #1

  

 

 

 

 

 CERTIFICATE  OF  ANALYSIS
 Final Report

 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
Landfill Quarterly

Samples

Sample Date & Time 16-May-22 10:35

Temperature Upon Receipt [at London Lab °C] --- --- --- --- 12.2

Temperature Upon Receipt [at Lakefield Lab °C] --- --- --- --- 12.0

Bis(2-ethylhexyl)phthalate [ug/L] 20-May-22 12:25 30-May-22 15:41 < 2

Boron (total) [mg/L] 19-May-22 16:00 20-May-22 15:02 0.168

Cobalt (total) [mg/L] 19-May-22 16:00 20-May-22 15:02 0.000226

Potassium (total) [mg/L] 19-May-22 16:00 20-May-22 15:02 5.10

Magnesium (total) [mg/L] 19-May-22 16:00 20-May-22 15:02 27.0

Manganese (total) [mg/L] 19-May-22 16:00 20-May-22 15:02 0.0592

Strontium (total) [mg/L] 19-May-22 16:00 20-May-22 15:02 0.176

 

  

  
 

    

 

 

 __________________________

 Carrie Greenlaw
Project Specialist, 
Environment, Health & Safety
 

Works #: 110000105

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.

 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
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 0002918080

Page 1 of 1
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.



Mun of Arran Elderslie (Chesley Lagoons)
 Attn : Scott McLeod

 

 1925-10 Bruce Rd, PO Box 70
Chesley, ON
N0G 1L0, Canada

Phone: 519-363-3039 ext:122
Fax:519-363-9337

 30-August-2022

 

 Date Rec. : 22 August 2022

 LR Report: CA30436-AUG22
 Reference: S/W Landfill

 

 Copy: #1

  

 

 

 

 

 CERTIFICATE  OF  ANALYSIS
 Final Report

 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
Landfill Quarterly

Sample Date & Time 22-Aug-22 10:10

Temperature Upon Receipt [at London Lab °C] --- --- --- --- 12.1

Temperature Upon Receipt [at Lakefield Lab °C] --- --- --- --- 16.0

Bis(2-ethylhexyl)phthalate [ug/L] 25-Aug-22 11:40 30-Aug-22 13:56 < 2

Boron (total) [mg/L] 25-Aug-22 17:04 26-Aug-22 14:55 0.108

Cobalt (total) [mg/L] 25-Aug-22 17:04 26-Aug-22 14:55 0.000115

Potassium (total) [mg/L] 25-Aug-22 17:04 26-Aug-22 14:55 4.70

Magnesium (total) [mg/L] 25-Aug-22 17:04 26-Aug-22 14:55 27.0

Manganese (total) [mg/L] 25-Aug-22 17:04 26-Aug-22 14:55 0.0647

Strontium (total) [mg/L] 25-Aug-22 17:04 26-Aug-22 14:55 0.185

 

  

  
 

    

 

 

 __________________________

 Hawley Anderson, Hon.B.Sc
Project Specialist,
Environment, Health & Safety
 

Works #: 110000105

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.

 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
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S
 0003030669

Page 1 of 1
 Results relate only to the sample tested. Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior

written approval.  Please refer to SGS General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.


