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1.0 INTRODUCTION 
Pinchin Ltd. (Pinchin) was retained by the Corporation of the Municipality of Magnetawan (Client) to 

prepare the 2019 annual groundwater and surface water monitoring report for the Chapman Waste 

Disposal Site (the Site). The following report provides a detailed evaluation and summary of the 2019 

monitoring data and was completed to constitute the 2019 Annual Monitoring Report. This document 

includes, but is not limited to, a summary of historical geochemical data, a review/evaluation of the 

historical and current geochemical data (as well as groundwater flow), and a summary of geochemical 

trends.  

The purpose of completing the monitoring program was to assess the hydraulic media for contaminants of 

concern as a compliance requirement under the Site Certificate of Approval (CofA) Number A521202 and 

the applicable regulatory requirements during the spring and fall of 2019. To achieve the reporting 

objectives of this Site monitoring program, Pinchin carried out groundwater and surface water sampling at 

the Site in general accordance with the documents referenced within this report. 

1.1 Location 
The Site property is located in Lot 108, Concession A, within the Municipality of Magnetawan, District of 

Parry Sound, Ontario and is located approximately 5.5 kilometres (km) northeast of the Township of 

Magnetawan, Ontario.  The Site is situated in an undeveloped area and the visibility of landfilling activities 

is limited from the adjacent roadway due to mature tree growth. The Site location is indicated on Figure 1 

(all Figures are provided in Appendix I). 

The Site is located at Universal Transverse Mercator (UTM) coordinates Zone 17U, 606,831 metres (m) 

Easting and 5,063,200 m Northing (North American Datum 1983). Landfill coordinates were obtained 

using a Global Positioning System and are accurate within 10 m.      

1.1.1 Site Survey and Aerial Photography 

At the time of preparation of this report, previous survey information of the Site and existing monitoring 

well elevations were provided to Pinchin for review.  During September 2018, Pinchin installed additional 

monitoring wells at the Site. A survey of the top of casings for these newly installed wells has not been 

completed at the time of preparation of this report. The available top of casing monitoring well elevation 

data obtained from the previous survey has been used in the following sections of this report to calculate 

groundwater elevation contours.   

A topographic survey of the Site was completed using an Unmanned Aerial Vehicle (UAV) in conjunction 

with the spring 2019 monitoring event and was provided to Pinchin for the purpose of calculating the 

remaining waste capacity and remaining lifespan for the Site. The results of the topographic survey 

indicate that the Site has an approximate remaining capacity of 38, 267.60 cubic meters (m3) and an 
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approximate remaining Site lifespan of 15 years. Pinchin completed a report for the Municipality of 

Magnetawan titled “Waste Capacity Study, Chapman Waste Disposal Site, Magnetawan, Ontario”, dated 

September 24, 2019, which further discusses the results of the topographic UAV survey.  

1.2 Ownership and Key Personnel 
The Site is owned and operated by the Corporation of the Municipality of Magnetawan, located in 

Magnetawan, Ontario. The project was completed for the following representative on behalf of the 

Municipality: 

Nicole Gourlay, Clerk-Administrator 

Municipality of Magnetawan Government Office 

4304 Highway #520 

Magnetawan, ON  P0A 1P0 

The Competent Environmental Practitioner (CEP) for the Site groundwater and surface water monitoring 

program was Mr. Tim McBride of Pinchin Ltd.  Mr. McBride’s contact information is provided below: 

 Mr. Tim McBride, B.Sc., P.Geo., Q.P.ESA 

 Pinchin Ltd. 

957 Cambrian Heights Drive, Suite #203 

Sudbury, ON  P3C 5S5 

1.3 Description and Development of the Site 
The Site is operated as a domestic landfill for municipal and non-hazardous solid industrial and 

commercial wastes to be utilized by residences of the area. The Site was approved with a total fill area of 

1.2 hectares (ha) within a 41-ha property.  A road with a locked gate is located northwest of the Site 

which provides access to the Site from the southeast side of Rocky Road approximately 200 m east of 

the intersection of Rocky Road and Nipissing Road North. Landfilling began at the Site prior to 1980 and 

the active landfilling area is currently located within the central portion of the Site. 

A map illustrating the site features is provided as Figure 2. 
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1.3.1 Site Document Review 

Pinchin reviewed the following reports for the Site and are referenced within this document: 

• Report entitled “2017 Annual Monitoring Report, Chapman Waste Disposal Site, 

Magnetawan, Ontario” completed by D.M. Wills Associates Limited for the Corporation of 

the Municipality of Magnetawan dated March 2018 (the 2017 D.M. Wills Monitoring 

Report); and 

• Report entitled “2018 Annual Monitoring Report, Chapman Waste Disposal Site, 

Magnetawan, Ontario” completed by D.M. Wills Associates Limited for the Corporation of 

the Municipality of Magnetawan dated March 2019 (the 2018 D.M. Wills Monitoring 

Report);  

• Report entitled “Leachate Management Plan Study, Chapman Waste Disposal Site, 

Magnetawan, Ontario” completed by Pinchin for the Corporation of the Municipality of 

Magnetawan dated April 30, 2019 (the 2019 Leachate Management Study Report); and 

• Report entitled “Waste Capacity Study, Chapman Waste Disposal Site, Magnetawan, 

Ontario” completed by Pinchin for the Corporation of the Municipality of Magnetawan 

dated September 24, 2019 (the 2019 Waste Capacity Study Report). 

A copy of these documents can be obtained from the Client. Pinchin has relied on the information 

available in the previous environmental reports reviewed for the Site as part of this assessment. 

Information reviewed within these reports is referenced in pertinent sections throughout this document. 

1.4 Monitoring and Reporting Program Objectives and Requirements 
The site specific CofA for the Site was not provided to Pinchin for review at the time of this monitoring 

period. The monitoring and reporting completed by Pinchin has been generally developed based on the 

Ministry of Environment, Conservation and Parks (MECP) document entitled “Monitoring and Reporting 

for Waste Disposal Sites Groundwater and Surface Water Technical Guidance Document” dated 

November 2010, as well as the Client’s request for 2019 monitoring and annual reporting.  

1.5 Assumptions and Limitations 
Pinchin has assumed that the information generated from historical investigations is accurate and has 

been completed in accordance with standard engineering practices and regulations. It should be noted 

that the historical background information made available to Pinchin by the Client was limited, and as 

such, previous reports have been relied on for information where required. 
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The scope of the monitoring activities was limited to the parameters listed in the 2018 D.M. Wills 

Monitoring Report for groundwater and surface water and was limited to the immediate area surrounding 

the Site. The investigations were limited solely to the groundwater within the monitoring well installations 

on-Site and the surface water surrounding the Site. The investigation does not constitute an exhaustive 

investigation of the Site property or adjacent properties for potentially unknown contaminants and/or other 

unknown sources of environmental impact. 

Pinchin’s limitation of liability and scope of work is as follows: 

• The work performed in this report was carried out in accordance with the Terms and 

Conditions made part of our contract. The conclusions presented herein are based solely 

upon the scope of services and time and budgetary limitations described in our contract; 

• The report has been prepared in accordance with generally accepted environmental 

study and/or engineering practices. No other warranties, either expressed or implied, are 

made as to the professional services provided under the terms of our contract and 

included in this report; 

• The services performed and outlined in this report were based, in part, upon a previously 

installed monitoring network, established by others and approved by the applicable 

regulatory agencies. Our opinion cannot be extended to portions of the Site which were 

unavailable for direct observations, reasonably beyond the control of Pinchin; 

• The objective of this report was to assess the water quality conditions at the Site, given 

the context of our contract, with respect to existing environmental regulations within the 

applicable jurisdiction; 

• The Site history interpreted herein relies on information supplied by others, such as local, 

provincial and federal agencies, as well as Site personnel. No attempt has been made to 

independently verify the accuracy of such information, unless specifically noted in our 

report; 

• Our interpretations relating to the landfill-derived leachate plume at the Site are described 

in this report. Where testing was performed, it was executed in accordance with our 

contract for these services. It should be noted that other compounds or materials not 

tested for may be present in the Site environment; 

• The conclusions of this report are based, in part, on the information provided by others.  

The possibility remains that unexpected environmental conditions may be encountered at 

the Site in locations not specifically investigated. Should such an event occur, Pinchin 
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must be notified in order that we may determine if modifications to our conclusions are 

necessary; 

• The utilization of Pinchin’s services during future monitoring at the Site will allow Pinchin 

to observe compliance with the conclusions and recommendations contained herein. It 

will also provide for changes as necessary to suit field conditions as they are 

encountered; and 

• Any use which a third party makes of this report, or any reliance on or decisions to be 

made based on it, are the responsibility of such third parties. Pinchin accepts no 

responsibility for damages, if any, suffered by any third party as a result of decisions 

made or actions based on this report. 

2.0 PHYSICAL SETTING 

2.1 Geology and Hydrogeology 
A detailed investigation of the Site geology and hydrogeology was outlined in the 2019 Leachate 

Management Study Report completed by Pinchin. Based on the report, the regional geology at the Site is 

dominated by the presence of shallow Precambrian bedrock, with a thin veneer of overburden deposits 

and frequent bedrock outcroppings. Details provided in the 2017 and 2018 D.M. Wills Monitoring Reports 

indicated that an incised bedrock low was observed, trending southwest to northeast, and was infilled with 

glaciolacustrine sand deposits of depths of up to 10 m. Based on these observations, the hydrogeological 

setting of the Site can best be described as a buried bedrock valley of low permeability, infilled with 

course granular materials of high permeability. This setting results in a flow system that is contained 

within the overburden infill materials, but heavily controlled by bedrock topography.  

According to the 2019 Leachate Management Study Report, it has been suggested that the landfill 

development may have been initiated within a historical aggregate extraction pit, on the western half of 

the Site, with a bedrock high located in the central portion of the landfill footprint area. This second 

bedrock high trends easterly and results in bedrock outcrop east to the fill deposits with a significant 

topographic slope towards the south. 

Pinchin installed seven new monitoring wells at the Site between September 26 to28, 2018 for the 

Hydrogeology Assessment as part of the 2019 Leachate Management Plan Study. Based on the results 

of these well installations, the subsurface soil conditions at the Site are observed to consist of course 

sand or sand and silt overburden materials. Bedrock was encountered at the Site at depths of 

approximately 2 metres below ground surface (mbgs) to 4 mbgs in wells located towards the south and 

the east of the Site. Borehole logs for the newly installed monitoring wells on-Site are provided in 

Appendix II.  No other borehole logs were provided to Pinchin for review. 
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Based on the 2019 Leachate Management Study report, the groundwater flow system most 

representative of the performance of the Site occurs within the underlying unconfined overburden aquifer. 

Bedrock drilling in the area suggests very competent rock with significant water-bearing fractures.  The 

presence of a pronounced bedrock ridge located near the middle of the Site, which trends west to east, 

appears to present a buried bedrock valley. This feature confines the horizontal and vertical extent of the 

landfill leachate impacts but also results in the discharge of these waters to the surface along a bedrock 

plane that outcrops in the incised valley associated with adjacent surface water bodies.  

Static water levels were recorded by Pinchin in all of the accessible wells for each of the 2019 

groundwater monitoring events.  Water levels were measured prior to purging and developing in 

preparation for sampling, to ensure the water levels are representative of static conditions.  Tables that 

summarize the spring and fall 2019 groundwater elevations, as measured by Pinchin personnel, are 

presented in Appendix III. 

In general, the static groundwater levels exist within 6.5 m of surface for most wells, with the deepest 

depth to water (5.85 mbgs) recorded at BH-1, located directly east of the fill deposits, during the fall 

monitoring event. In the monitoring wells directly downgradient of the landfill deposits the static water 

levels range between 1 to 6 m below grade and become deeper with distance from the landfill footprint 

with static levels ranging between 3 to 6 m towards the eastern portion of the existing groundwater 

monitoring network (i.e., BH5-II, BH6-III and BH8-I). 

Groundwater movement at the Site has been established (by water level contouring), as being directed in 

a west to east direction and is similar to that of the orientation of the buried bedrock valley, confirming the 

conceptual model of a flow system influenced by the underlying bedrock topography.  

2.2 Surface Water Features 
According to previous annual water quality monitoring reports, the 2019 Leachate Management Study 

Report and the findings of a Site visit completed by Pinchin, it is documented that two surface water 

features are present in the immediate vicinity of the Chapman Waste Disposal site. The first creek exists 

along the southern perimeter of the landfill area, flowing from west to east. Surface water monitoring 

location SW1 is situated within this creek. This creek flows year-round, with varying flow rates depending 

on meltwater and precipitation events. The second creek exists along the eastern perimeter of the landfill, 

flowing from north to southeast. Surface water monitoring location SW3 is situated within this creek. This 

creek is more ephemeral in nature, with very small flows outside of seasonal precipitation-based events. 

The 2019 Leachate Management Study Report indicates that there is currently a leachate seep located 

on the banks of the second tributary upstream of the confluence with the larger creek. Surface water 

monitoring location SW2 is situated downstream of the confluence of the two streams, at a culvert on 

Millers Road. 
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2.3 Historical Data 
Pinchin reviewed the 2017 and 2018 D.M. Wills Annual Monitoring Reports to evaluate historical data and 

groundwater and surface water quality conditions. No other water quality data from the existing 

monitoring well network was available to review as part of this monitoring program. 

2.3.1 Historical Groundwater Data 

The 2018 D.M. Wills Monitoring Report indicated that monitoring well BH3 was determined to be located 

upgradient of the waste deposits and has historically been used to monitor background water quality at 

the Site. The report indicated that this monitoring well was observed during the fall 2017 sampling event 

to be destroyed as a result of earthmoving/landfilling operations at the Site. Guideline B-7 calculations for 

the Site were therefore completing utilizing the historical data at BH3 from 2016 and 2017. Based on a 

review of the historical data at BH3, background water quality conditions at the Site are characterized by 

low levels of landfill indicator parameters, with the exception of alkalinity which is generally below the 

acceptable range set by the Ontario Drinking Water Quality Standards (ODWQS). 

Based on the results of the 2018 D.M. Wills Monitoring Report, significant landfill related impacts at the 

Site were not identified. The report indicated that moderate leachate impacts were observed immediately 

downgradient of the Site at monitoring wells BH1 and BH2 which quantified elevated levels of dissolved 

organic carbon (DOC), iron and manganese. At further downgradient monitoring wells (i.e., BH5-II, BH6-II 

and BH7-II) these concentrations were lower, indicating a dissipation of leachate as it flows east towards 

the property boundary. All exceedances of the Guideline B-7 were related to either aesthetical objectives 

or operational guidelines associated with drinking water systems set by the ODWQS and were not 

considered to be a significant human health or environmental concern originating from the Site.   

2.3.2 Historical Surface Water Data 

A review of the 2018 D.M. Wills Monitoring Report identified leachate effects at the immediately 

downgradient surface water location, SW3, and slight leachate effects at further downstream surface 

water location, SW2. The report indicated that the leachate effects observed are relatively minor, with 

concentrations below the Provincial Water Quality Objectives (PWQO), except for naturally elevated iron, 

aluminum, phenols and cobalt; which are also observed at background monitoring location SW1. Based 

on the results of the report, significant concentrations of landfill related contaminants were not observed 

at downgradient surface water receptors. 

2.3.3 Historical Site Performance 

A review of the 2019 Leachate Management Plan Study indicated that the Site currently operates as a 

typical natural attenuation waste disposal facility. No liner or other leachate collection/management 

system is in place at the Site.  The report indicates that a leachate-impacted groundwater seep/spring has 
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recently been identified in a downgradient area (east of the Site, upstream from SW3 and in the vicinity of 

well BH9), resulting in the discharge of said waters to an adjacent surface water feature.  This discharge 

essentially short circuits the natural attenuation process and has the potential to have negative effects on 

the surface water feature.  The Corporation of the Municipality of Magnetawan initiated a proactive 

approach to leachate management and retained Pinchin to complete the Leachate Management Plan 

Study. The surface water quality data collected for the study indicated that an impact from the leachate 

seep is being observed in the two adjacent creeks and it was recommended that steps should be taken to 

eliminate the seep. These steps include infilling the incised valley and relocating the creek to eliminate 

the seep, creating an extended CAZ boundary for additional leachate attenuation to occur prior to 

discharge to surface water bodies. The report also outlined a trigger level program and contingency plan, 

recommended to be implemented at the Site following the elimination of the seep to monitor the impacts.  

3.0 METHODOLOGY 

3.1 Scope of Work 
The objectives of the monitoring program as requested by the Client included the following scope of work: 

• Mobilization to the Site during the spring and fall of 2019 and collection of groundwater 

and surface water samples from the existing well network and surface water monitoring 

locations; 

• Submission of the groundwater and surface water samples to an accredited analytical 

laboratory for analysis of the chemical parameters outlined in the previous 2018 D.M. 

Wills Monitoring Report; and 

• Preparation of a report outlining the 2019 field work completed and the analytical results, 

an evaluation of the results and any subsequent recommendations.  

The investigation methodology was also conducted in general accordance with, and reference is made to, 

the following regulatory and guidance documents: 

• MECP document entitled “Guidance on Sampling and Analytical Methods for Use at 

Contaminated Sites in Ontario”, dated December 1996 (MECP Sampling Guideline); 

• MECP document entitled “Protocol for Analytical Methods Used in the Assessment of 

Properties under Part XV.1 of the Environmental Protection Act”, dated March 9, 2004 

amended July 1, 2011 (Analytical Methods); 

• Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe 

Drinking Water Act”, dated 2002; 
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• MECP document entitled “Technical Support Document for Ontario Drinking Water 

Standards, Objectives and Guidelines”, dated June 2003 (ODWQS Guideline); 

• MECP document entitled “Incorporation of the Reasonable Use Concept into MECPE 

Groundwater Management Activities, Guideline B-7 (formerly 15-08)” (Guideline B-7), 

dated April 1994; 

• MECP document entitled “Determination of Contaminant Limits and Attenuation Zones, 

Procedure B-7-1”, (formerly referenced by 15-08); 

• Ontario Regulation 903 R.R.O. 1990 “Wells”, under the Ontario Water Resources Act; 

• MECP document entitled “Water Management Policies Guidelines Provincial Water 

Quality Objectives” (PWQO), dated July 1994, revised February 1999; 

• MECP document entitled “Rationale for the Development of Soil and Groundwater 

Standards for Use at Contaminated Sites in Ontario” (Table 3.1 - Aquatic Protection 

Values) dated April 15, 2011; and  

• Canadian Council of Ministers of the Environment (CCME) document entitled “Canadian 

Environmental Quality Guidelines” (Water Quality Guidelines for the Protection of 

Freshwater Aquatic Life) dated 1999.  

3.2 Groundwater Monitoring Well Locations 
Seven overburden groundwater monitoring wells have historically been utilized at the Site (BH1, BH2, 

BH3, BH4, BH5-II, BH6-II and BH7-II). As part of the leachate management plan study completed by 

Pinchin, several additional monitoring wells were installed at the Site during September 2018 to support 

the existing monitoring well network. This included the addition of two new background wells (BH11 and 

BH3-II) to replace the previously destroyed BH3, one cross-gradient well BH10-I), deeper nested wells at 

two existing monitoring locations which are consistently dry (BH4-II and BH6-III) and two additional 

downgradient wells (BH8-I and BH9-I). The locations of all the monitoring wells included in the current 

monitoring program are illustrated on Figure 3. Detailed locations with coordinates in NAD 83 and the 

available monitoring well elevations for top of casing are provided in Table 1. 

All groundwater monitoring wells were sampled during the spring and fall 2019 sampling events, with the 

exception of BH4 during the spring and BH6-II during the spring and fall due to the wells having 

insufficient volume to sample time of the monitoring events. 

The following table presents a summary of the construction details and respective on-Site positions of the 

newly installed groundwater monitoring wells, based on the borehole logs provided in Appendix II.  

Construction details for the other existing monitoring wells at the Site are unknown as Pinchin was not 

provided any other borehole logs to review at the time of preparation of this report.  All wells were 
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inspected and found to be in good condition.  No wells displayed evidence of a condition non-compliant 

with Ontario Regulation 903. A photographic log of all groundwater monitoring wells is provided in 

Appendix IV. 

Well ID Condition 
Total Depth 

(mbgs) 
Screened Interval 

(mbgs) 
Unit Screened 

BH3-II Good 6.10 3.05 – 6.10 Sand and silt 

BH4-II Good 8.44 5.1 – 8.44 Bedrock 

BH6-III Good 6.30 3.05 – 6.05 Bedrock 

BH8-I Good 6.05 3.0 – 6.05 Sand and gravel 

BH9-I Good 7.50 4.4 – 7.5 Sand and Silt 

BH10-I Good 4.88 1.8 – 4.88 Bedrock 

BH11 Good 4.88 1.8 – 4.88 Sand and silt 

 

The following table illustrates the location of each of the monitoring wells with respect to its rationale in 

the annual monitoring program. 

Monitoring Well ID Location Rationale 

BH1 
East portion of the Site, adjacent to the 

waste deposits. 
Immediately Downgradient 

BH2 
East portion of the Site, adjacent to the 

waste deposits. 
Immediately Downgradient 

BH3-II West of the Site. Background 

BH4 
East portion of the Site, adjacent to the 

waste deposits. 
Immediately Downgradient 



 

2019 Annual Monitoring Report December 12, 2019 
Chapman Waste Disposal Site, Magnetawan, Ontario Pinchin File: 225335.002 
Municipality of Magnetawan FINAL 

 

© 2020 Pinchin Ltd.   Page 11 of 42 

Monitoring Well ID Location Rationale 

BH4-II 
East portion of the Site, adjacent to the 

waste deposits. 
Immediately Downgradient 

BH5-II East of the Site. Downgradient 

BH6-II East of the Site. Downgradient 

BH6-III East of the Site. Downgradient 

BH7-II East of the Site. Downgradient 

BH8-I East of the Site. Downgradient 

BH9-I East of the Site. Downgradient 

BH10-I South of the Site. Cross-gradient 

BH11 Southwest of the Site. Background 

3.3 Surface Water Monitoring Locations 
The Site has three historical points for surface water monitoring, SW1 through SW3.  All surface water 

monitoring locations were monitored during the spring and fall 2019 sampling events.  The following table 

illustrates the location of each of the surface water monitoring locations with respect to its rationale in the 

annual monitoring program. 

Monitoring Well ID Location Rationale 

SW1 Within the creek located south of the Site. Upstream Monitoring Location 

SW2 Downgradient of the intersection of the two 

intermittent creeks at the Site, at the culvert 

on Millers Road. 

Further Downstream Monitoring 

Location 
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Monitoring Well ID Location Rationale 

SW3 Within the creek located east of the Site. Downstream Monitoring Location 

The locations of the surface water monitoring locations are illustrated on Figure 3. Details regarding the 

surface water monitoring locations are provided in Table 2. Photos of all surface water monitoring 

locations are provided in Appendix IV. 

3.4 Monitoring Frequency 
As per previous annual monitoring events, groundwater and surface water was sampled twice annually by 

Pinchin during 2019, in the spring and fall.  Groundwater and surface water sampling events occurred on 

the following dates: 

• Spring – June 11, 2019; and 

• Fall – September 26, 2019. 

3.5 Monitoring Parameters 
3.5.1 Groundwater Monitoring Parameters 

Groundwater samples were submitted for laboratory analysis of the parameters listed in the previous 

2018 D.M. Wills Annual Water Quality Monitoring Report. At the time of sample collection, field readings 

for the parameters temperature, pH, conductivity, oxidation reduction potential (ORP) and dissolved 

oxygen (DO) were measured. 

3.5.2 Surface Water Monitoring Parameters 

Surface water samples were submitted for laboratory analysis of the parameters listed in in the previous 

2018 D.M. Wills Annual Water Quality Monitoring Report. At the time of sample collection, field readings 

for the parameter’s temperature, pH, conductivity, ORP and DO were measured. 

3.6 Monitoring Procedures and Methods 
3.6.1 Standard Operating Procedures 

The following Pinchin Standard Operating Procedures (SOPs) were followed by Pinchin field personnel 

for each portion of this project: 

• Groundwater Sampling SOP; and 

• Surface Water Sampling SOP. 

All Pinchin monitoring SOPs have been developed in accordance with the MECP Sampling Document 

and are consistent with standard engineering practices. 
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3.6.2 Groundwater Monitoring Activities 

To perform the groundwater monitoring activities, the following tasks were conducted: 

• Pinchin notified the Client prior to field activities, and subsequently mobilized staff from 

the local Sudbury office to the Site to complete the sampling program;  

• Static groundwater levels were collected using a Solinsttm water level tape. 

Measurements were collected from the top of riser pipe; 

• During the monitoring events, groundwater from each monitoring well was purged prior to 

the collection of the sample, using a moderate-flow sample methodology via high-density 

polyethylene (HDPE) 3/8” tubing and a Waterratm inertial footvalve system. The HDPE 

system was chosen as an approved method to minimize sediment/particulate within each 

sample, and to minimize sample agitation and well trauma in accordance with the MECP 

Sampling Document. Pinchin purged a minimum of three well volumes to a maximum of 

six well volumes using the inertial pump system until the well volume column was 

representative of the surrounding formation. During purging activities, additional 

groundwater monitoring parameters were collected from each monitoring well using a 

YSI-556 water quality meter for measurement of field parameters. Sample residual was 

disposed of onto the ground surface, on-site and up-gradient within the landfill confines; 

• Groundwater samples were collected using the HDPE system in accordance with the 

MECP Sampling Document. Dissolved metals were field-filtered using a dedicated in-line 

0.45 micron disposable filter. Upon completion of field sampling and monitoring activities, 

all samples collected were submitted to the project laboratory, AGAT Laboratories 

(AGAT) in Mississauga, Ontario. All parameters were analyzed by the project laboratory 

using MECP approved procedures and are consistent with the analytical methods 

prescribed in the Analytical Methods document; and 

• The groundwater samples collected were analyzed at the project laboratory for the 

parameters listed in the D.M. Wills 2018 Monitoring Report. Groundwater sample results 

were compared to the applicable ODWQS as applied in accordance with the ODWQS 

Guideline document. Groundwater sample results were also compared to the reasonable 

usage parameters and were assessed using Guideline B-7 to establish and determine 

levels of contaminant discharges to the groundwater formation, which would be 

considered acceptable by the MECP from naturally attenuating landfill sites, with respect 

to human consumption and potable considerations. 
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3.6.3 Surface Water Monitoring Activities 

To perform the surface water monitoring activities, the following tasks were conducted: 

• Pinchin notified the Client prior to field activities, and subsequently mobilized staff from 

the local Sudbury office to the Site; 

• All field activities at each monitoring location were initiated at down-stream locations 

working up-stream to avoid sediment disturbance and influencing sample integrity; 

• Care was taken during collection of surface water samples to ensure that a 

representative sample was collected, and that underlying sediments were not disturbed.  

For the surface water samples only, no filtration was done (in accordance with MECP 

surface water sampling protocols).  In the future, and as per previous monitoring events, 

the component of the samples identified for the analysis of aluminum should be field 

filtered; 

• Surface water samples were collected during each sampling event using a direct grab 

sampling methodology in accordance with the MECP Sampling Document. Upon 

completion of field sampling and monitoring activities, all samples collected were 

submitted to AGAT. All parameters were analyzed by the project laboratory using MECP 

approved procedures and are consistent with the analytical methods prescribed in the 

Analytical Methods document; 

• During sampling activities, surface water monitoring field parameters were collected at 

each surface water monitoring location using a YSI-556 water quality meter; and 

• Surface water samples were analyzed during the monitoring event at the pre-determined 

monitoring locations for parameters listed in the 2018 D.M. Wills Monitoring Report. 

Sample results were compared to the applicable PWQO criteria. 

3.6.4 Groundwater and Surface Water Field Measurements 

Prior to sampling groundwater in the wells, Pinchin monitored groundwater depth using a SolinstTM 30-

metre electronic water level meter. The water level tape is calibrated in 1.0 mm increments. 

Reproducibility of the depth measurements is generally within 2.0 mm or less. 

Subsequent to groundwater depth measurement and during purging activities, additional groundwater 

monitoring parameters were collected from each monitoring well using a YSI-556 water quality meter for 

measurement of field parameters. Field parameters at each surface water monitoring location were also 

collected using the YSI-556.  
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The following field parameters were measured during the 2019 monitoring program:  

• Dissolved Oxygen (DO) refers to the relative quantity of oxygen molecules which are 

dissolved or carried within a quantity of water. Oxygen enters water as rooted aquatic 

plants and algae undergo photosynthesis, and as oxygen is transferred across an air and 

water interface. Oxygen’s solubility in water is indirectly correlated with water’s 

temperature, salinity and pressure. DO concentrations have a significant effect on 

groundwater quality by regulating the valence state of trace of metals and constraining 

the bacterial metabolism of dissolved organic species; 

• Conductivity is the measurement of water’s capacity to pass an electrical current. It is 

considered to be a reasonable indicator of ionic activity and dissolved solids 

concentration levels. It is affected by the presence of inorganic dissolved solids which 

carry a negative charge such as chloride, nitrate, sulfate and phosphate anions or a 

positive charge such as sodium, magnesium, calcium, iron, and aluminum cations. 

Organic compounds such as oil and phenol do no conduct an electrical current very well 

and would therefore have low conductivity in water. Conductivity is also directly 

correlated to the water temperature. Specific conductivity is a measurement of 

conductivity values which have been compensated to 25ºC; 

• pH is a measure of water’s acidic/basic properties on a logarithmic scale from 1 (strongly 

acidic) to 14 (strongly alkaline or basic). It determines the solubility and biological 

availability of chemical constituents such as nutrients and heavy metals. For example, in 

addition to affecting how much and what form of phosphorus is most abundant in the 

water, pH also determines whether aquatic life can use it. The degree to which heavy 

metals are soluble determines their toxicity. Metals tend to be more toxic at lower pH 

values because they are more soluble. Excessively high and low pHs can have serious 

environmental and health effects. A high pH may cause the release of iron, copper or 

lead into potable water, corrosion on water pipes and water using appliances and 

reduces the effectiveness of water disinfection with chlorine. Low pH values corrode 

substances such as metals and plastics. Fluctuations in groundwater pH values may be 

indicative of groundwater contamination; 

• Temperature; has a dramatic influence on water quality. The rate of chemical reactions is 

generally correlated to temperature, which in turn affects the biological availability of 

nutrients within the water. As previously mentioned, oxygen’s solubility in water is 

indirectly correlated with its temperature. Declining concentrations of oxygen within 

warming water is magnified by aquatic plants increasing metabolism as water 
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temperature increases. Low concentrations of DO weaken aquatic plants resistance to 

disease, parasites and other pollutants; and 

• Oxidation-reduction potential (ORP) characterizes the oxidation-reduction state of the 

water on a scale from approximately -300mV (strongly reducing) up to +500mV (strongly 

oxidizing). The primary application of ORP is recording significant changes in the redox 

potential which is observed when purging a stagnant water column in piezometer and 

replacing it with “fresh” groundwater. 

Field parameter data collected at the groundwater and surface water monitoring locations are provided in 

Appendix III. 

3.6.5 Record Keeping and Field Notes 

Field notes were collected during the water quality monitoring events and recorded relevant observations 

including, but not limited to: 

• Dates and time of work being completed; 

• Instrumentation and instrument condition; 

• Calibration methods and results; 

• Field parameter measurements; 

• Field personnel conducting the investigations; 

• Field methods used; 

• Sampling location identifications; 

• Sampling equipment and condition; 

• Sample identification (i.e., type, media, number of containers, etc.); 

• Sample preparation methods (i.e., preservatives, filtration, etc.); 

• Field QA/QC measurements; 

• Field and sample identifiers; 

• Anomalous conditions (i.e., damage to monitoring wells); 

• Photographs of monitoring wells and monitoring stations; 

• Weather conditions at the time of the monitoring events; and 

• Field conditions. 

All raw data and field notes are preserved and retained in Pinchin’s custody. 
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3.7 Quality Assurance for Sampling and Analysis 
Pinchin uses recognized industry standards, including the Canadian Council of Ministers of the 

Environment (CCME) Subsurface Assessment Handbook for Contaminated Sites and MECP’s manual 

Guidance on Sampling and Analytical Methods for Use at Contaminated Sites in Ontario for conducting 

environmental assessments.  For quality assurance, all work is supervised and internally reviewed by 

senior staff members.  As such, various QA/QC protocols were followed during the water quality sampling 

events to ensure that representative samples were obtained and that representative analytical data were 

reported by the laboratory. 

Field QA/QC protocols that were employed by Pinchin included the following: 

• Clean, labelled and pre-preserved (when applicable) sample containers were provided by 

the laboratory; 

• Water quality samples were placed in laboratory-supplied sample jars; 

• The monitoring wells were purged to remove stagnant water prior to sample collection so 

that representative groundwater samples could be obtained. Dedicated purging and 

sampling equipment was used for monitoring well development, purging and sampling to 

minimize the potential for cross-contamination; 

• All water quality samples were placed in coolers on ice immediately upon collection, with 

appropriate sample temperatures maintained prior submission to the laboratory; 

• Dedicated and disposable Nitrile™ gloves were used for all sample handling; 

• All non-dedicated monitoring and sampling equipment (i.e., water level meter and YSI-

556) was cleaned before initial use and between uses to minimize the potential for cross-

contamination by washing with an Alconox™/potable water mixture followed by a 

deionized water rinse; 

• Field duplicate groundwater and surface water samples were collected during the spring 

and fall sampling event (1 in 10); and 

• Sample collection and handling procedures were performed in general accordance with 

the MECP Sampling Guideline.  

The AGAT laboratory has an established QA/QC program and is a member of the Canadian Association 

for Laboratory Accreditation (CALA) and is accredited by the Standards Council of Canada (SCC) for 

specified environmental analyses. AGAT’s internal laboratory QA/QC consisted of the analysis of 

laboratory duplicate, method blank, matrix spike and spiked blank samples, an evaluation of relative 

percent difference calculations for laboratory duplicate samples, and an evaluation of surrogate 

recoveries for the method blank, matrix spike and spiked blank samples. 
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3.8 Data Quality Evaluation 
In order to provide confidence in the data obtained, a comprehensive QA/QC component was included in 

the monitoring program. The QA/QC procedures developed for this monitoring program are prepared in 

accordance with MECP Sampling Document, and in most cases, exceed the minimum requirements. 

Water quality samples collected by Pinchin were generated in accordance with acceptable procedures. 

No analytical hold times were exceeded for samples submitted for analyses and sample temperatures 

upon receipt at the project laboratory were below 10° Celsius. 

Relative per cent difference (RPD) values (the absolute difference between two values divided by the 

average value and expressed as a per cent) were calculated between the parent sample and the field 

duplicate as part of the QA/QC program. RPD results of sample and duplicate analyses that are less than 

50 percent indicate an acceptable level of analytical uncertainty. RPD values calculated for measured 

analyte concentrations for sample and duplicate pairs that exceed 50 per cent generally warrant 

discussion because they may indicate the presence of elevated analytical uncertainty and a potential for 

making interpretive errors based on the analysis results. Use of calculated RPD values to assess 

analytical uncertainty when using measured analyte concentrations for sample and sample duplicate 

pairs is not appropriate when either measured analyte concentration is within a multiple of 5 of the 

method detection limit (a value designated as the practical quantification limit (PQL)), where analytical 

uncertainty is typically elevated.  

All field instrumentation calibration checks were completed by Pinchin field staff members prior to use on-

Site. All field operations conducted by Pinchin field staff members were completed using standard 

equipment decontamination and sampling procedures, and no deviations from the sampling plan were 

noted. 

4.0 ASSESSMENT, INTERPRETATION AND DISCUSSION 

4.1 Groundwater Quality Monitoring 
4.1.1 The Reasonable Use Criteria Assessment (RUC) 

Guideline B-7, the “reasonable use concept” (RUC) approach, is the MECP’s groundwater management 

strategy for mitigating the effect of contamination on properties adjacent to its source. It establishes 

procedures for determining the reasonable use of groundwater on a property adjacent to sources of 

contaminants and establishes limits on the discharge of contaminants from facilities which dispose of 

waste into the shallow subsurface.  
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The application of “reasonable use” is outlined in Procedure B-7-1 “Determination of Contaminant Limits 

and Attenuation Zones”. The procedure determines the maximum concentration (Cm) of a particular 

contaminant that would be acceptable in the groundwater beneath an adjacent property and is calculated 

in accordance with the relationship: 

Cm = Cb + x (Cr-Cb) 

Cb – This is the background concentration of the particular groundwater contaminant in 

consideration before it has been affected by human activities. From this it is possible to calculate 

the extent of human activities impact on contaminant levels. 

Cr – In accordance with the Ontario Water Management Guideline, this is the maximum 

concentration of a particular contaminant that should be present in the groundwater. This value is 

dependent on property’s use of the groundwater as outlined in B-7. It also allows for the total 

amount of contamination. Pinchin conservatively assumes that the reasonable use of the 

groundwater on-site is potentially for potable drinking purposes.    

x – As determined by the MECP, this constant determines the extent which the contamination has 

on the groundwater’s use. For drinking water x is 0.5 for non-health related parameters or 0.25 for 

health related parameters. For other reasonable uses it is 0.5. 

Contamination concentrations which exceed Cm may have an appreciable effect on the use of an adjacent 

property and as such the Site should be managed in a manner to minimize environmental damage, or the 

operation should be modified. It is acceptable to modify the operation of the disposal site to meet the 

specified limits. However, if these limits are exceeded, all waste disposals, except for that done in 

conjunction with a reasonable plan for closure or with remedial activities, should be terminated until the 

specified limits have been met, or until monitoring data indicate that these limits will be met. 

Determination of the replacement of contaminated water supplies and the abatement of the contaminant 

plume must be made on a case-by-case basis in accordance of “Resolution of Groundwater Quality 

Interference Problems”, Guideline B-9.  For the purpose of evaluating compliance with respect to the 

RUC, Pinchin has compared the calculated Cm values versus the applicable downgradient compliance 

monitoring wells. 
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4.1.2 The Ontario Drinking Water Quality Standards (ODWQS) 

Through the establishment of the ODWQS, the province of Ontario has determined legally enforceable 

standards on contaminants in drinking water. The standards are designed to protect public health by 

restricting the quality of specific contaminants in drinking water. Three categories of contaminates are 

regulated under the Ontario Regulation 169/03 Drinking Water Standards: 

• Microbiological – Originating from human and animals waste, coliforms and bacteria are 

common in the environment. Most are harmless however their presence may be 

indicative of other harmful bacteria in the water. Under the ODWQS, Escherichia coli (“E. 

Coli”), fecal coliforms and total coliforms must be non-detectable in drinking water; 

• Chemical – ODWQS regulates maximum quantities of organic and inorganic chemicals 

allowed in drinking water. Industrial discharges or agricultural runoff are not necessarily 

removed by drinking water treatment. Consuming water exhibiting a greater 

concentration of these chemicals than the ODWQS may cause serious health problems; 

and 

• Radiation – Natural and artificial radio nuclides are also regulated in the ODWQS. 

Standards are expressed as maximum allowable concentrations in becquerels per litre 

(“L”). Radiological contaminants include radio nuclides, such as radium 228, which are 

caused from the erosion of naturally occurring deposits, or artificial radio nuclides, such 

as tritium, released into the water by nuclear power plants. Radiological contaminants do 

not naturally occur within the study area and the disposal of radiological waste was not 

suspected in the Site and as a result radiation was not monitored for this study. 

The ODWQS Guideline Document is the MECP technical guidance document which provides guidance 

on applicability of the ODWQS and also provides applicable interim guidelines where legal standards are 

absent. Both the ODWQS and Guideline B-7 were used in assessing the groundwater results obtained 

during the 2019 monitoring program. 

4.2 Groundwater Results 
The following discussion of parameters documents the groundwater quality in comparison to the 

calculated reasonable use criteria as per Guideline B-7. The reasonable criteria are MECP’s groundwater 

management strategy for mitigating the effect of contamination on properties adjacent to its source. It 

establishes procedures for determining what constitutes the reasonable use of groundwater on a property 

adjacent to sources of contaminants and establishes limits on the discharge of contaminants from landfills 

which have a potential to migrate hydraulically downgradient and off-site and impair the current and future 
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groundwater use at downgradient properties. To implement Guideline B-7, groundwater samples 

collected from downgradient monitoring wells have been compared to the calculated RUC values (Cm). 

Monitoring well BH3-II is located furthest potentially hydraulically upgradient of the Site and has been 

used to estimate the background water quality coming onto the Site. An average of the historical results 

from previous background monitoring well BH3 and the current results from newly installed monitoring 

well BH3-II has been applied as the source of background water quality for the Guideline B-7 calculations.  

The analytical data for each well in comparison to the applicable regulatory criteria is provided in Tables 3 

through 16.  An evaluation of the RUC criteria in comparison to the downgradient compliance wells is 

provided in Tables 17 and 18 for the spring and fall events, respectively.  Copies of the laboratory 

analytical reports are presented in Appendix V.  The following is a breakdown of the water quality 

observed the monitoring well locations with comparison to the background quality and leachate being 

produced on-Site.  

4.2.1 Background Water Quality Evaluation 

Monitoring Well BH3-II 

Background water quality observed west of the waste fill area at BH3-II did not identify elevated levels of 

common landfill-related contaminant parameters such as conductivity, total dissolved solids (TDS), 

chloride, sulphate, calcium, sodium, potassium or nitrate. During the spring and fall sampling events, 

concentrations of pH(low), hardness (low), alkalinity (low), dissolved organic carbon (DOC), aluminum 

and turbidity were quantified above the recommended levels specified in the ODWQS. pH, hardness, 

alkalinity, DOC, aluminum and turbidity are either operational guidelines or aesthetic objectives for 

drinking water systems set by the ODWQS and are not considered to be a significant environmental 

concern originating from the Site.   

Monitoring Well BH11 

Background water quality observed southwest of the waste fill area at BH11 did not identify elevated 

levels of common landfill-related contaminant parameters such as conductivity, TDS, chloride, sulphate, 

calcium, sodium, potassium or nitrate; although, these concentrations are generally slightly higher 

compared to those quantified at BH3-II.  During the spring and fall sampling events, concentrations of 

hardness (low), alkalinity (low) and turbidity were quantified above the recommended levels specified in 

the ODWQS. Hardness, alkalinity and turbidity are either operational guidelines or aesthetic objectives for 

drinking water systems set by the ODWQS and are not considered to be a significant environmental 

concern originating from the Site.   
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4.2.2 Leachate Source Quality Evaluation 

No groundwater monitoring wells in the existing monitoring well network are situated within the active 

landfill area to evaluate the source leachate quality. 

4.2.3 Cross-gradient Water Quality Evaluation 

Monitoring Well BH10-I 

In comparison to background water quality, groundwater observed immediately south of the waste fill 

area at BH10-I was observed to have slightly higher concentrations of conductivity, TDS, chloride, 

sodium, calcium and sulphate, indicating temperate impacts from the landfill. It is expected that the 

groundwater at this location is impacted with minor amounts of landfill leachate considering its close 

proximity to the Site. Elevated hardness (high), DOC, manganese and turbidity concentrations were 

identified at BH10-I that exceeded the ODWQS. Hardness, DOC, manganese and turbidity are either 

operational guidelines or aesthetic objectives for drinking water systems set by the ODWQS and are not 

considered to be a significant environmental concern originating from the Site. Furthermore, elevated 

concentrations of DOC and turbidity are also quantified at the background monitoring location and 

therefore are not considered to be landfill derived.  

4.2.4 Immediately Downgradient Water Quality Evaluation 

Monitoring Well BH1 

In comparison to background water quality, groundwater observed immediately east and downgradient of 

the waste fill area at BH1 was observed to have slightly higher concentrations of conductivity, TDS, 

chloride, sulphate, sodium, potassium and nitrate, indicating temperate impacts from the landfill, which is 

consistent with historical observations at this location. It is expected that the groundwater at this location 

is impacted with minor amounts of landfill leachate considering its close proximity to the active fill zone. 

Elevated hardness (high), TDS, DOC, nitrate, manganese and turbidity concentrations were identified at 

BH1 that exceeded both the ODWQS and/or the Guideline B-7 criteria. Hardness, TDS, DOC, 

manganese and turbidity are either operational guidelines or aesthetic objectives for drinking water 

systems set by the ODWQS and are not considered to be a significant environmental concern originating 

from the Site. Furthermore, elevated concentrations of DOC and turbidity are also quantified at the 

background monitoring location and therefore are not considered to be landfill derived. 

Nitrate (a health-related parameter) was quantified in the fall at BH1 to be in exceedance of both the 

ODWQS and the Guideline B-7. Concentrations of nitrate observed at this location fluctuate considerably 

throughout the historical monitoring record. This is the first quantified ODWQS exceedance of nitrate at 

this location; therefore, this concentration should be confirmed during the next sampling event. 
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Monitoring Well BH2 

In comparison to background water quality, groundwater observed immediately east of the waste fill area 

at BH2 was observed to have higher concentrations of conductivity, alkalinity, TDS, chloride, sulphate, 

sodium and potassium, indicating temperate impacts from the landfill, which is consistent with historical 

observations at this location. It is expected that the groundwater at this location is impacted with minor 

amounts of landfill leachate considering its close proximity to the active fill zone. Elevated hardness 

(high), TDS, DOC, iron, manganese and turbidity concentrations were identified at BH2 that exceeded 

both the ODWQS and/or the Guideline B-7 criteria. These parameters are either operational guidelines or 

aesthetic objectives for drinking water systems set by the ODWQS and is not considered to be a 

significant environmental concern originating from the Site. Furthermore, elevated concentrations of DOC 

and turbidity are also quantified at the background monitoring location and therefore are not considered to 

be landfill derived. 

Monitoring Well BH4 

Downgradient monitoring well BH4 was observed to have insufficient volume at the time of sampling 

during the fall 2019 monitoring events, which is consistent with historical observations at this location. 

In comparison to background water quality, groundwater observed immediately east of the waste fill area 

at BH4 was observed to have higher concentrations of conductivity, alkalinity, TDS, nitrate, chloride, 

sulphate, sodium and calcium, indicating temperate impacts from the landfill, which is consistent with 

historical observations at this location. It is expected that the groundwater at this location is impacted with 

minor amounts of landfill leachate considering its close proximity to the active fill zone. In the spring, 

elevated hardness (high), nitrate, DOC, TDS and turbidity concentrations were identified at BH4 that 

exceeded both the ODWQS and/or the Guideline B-7 criteria. Hardness, DOC, TDS and turbidity are 

either operational guidelines or aesthetic objectives for drinking water systems set by the ODWQS and 

are not considered to be a significant environmental concern originating from the Site. Furthermore, 

elevated concentrations of DOC and turbidity are also quantified at the background monitoring location 

and therefore are not considered to be landfill derived. 

Nitrate (a health-related parameter) was quantified in the spring at BH4 to be in exceedance of both the 

ODWQS and the Guideline B-7. Concentrations of nitrate observed at this location have been 

consistently quantified at elevated levels throughout the historical monitoring record. 

Monitoring Well BH4-II 

In comparison to background water quality, groundwater observed immediately east of the waste fill area 

(nested with well BH4) at BH4-II was observed to have higher concentrations of conductivity, alkalinity, 

TDS, nitrate, chloride, sulphate, calcium, sodium and potassium, indicating temperate impacts from the 
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landfill, which are similar to those concentrations quantified at BH4. It is expected that the groundwater at 

this location is impacted with minor amounts of landfill leachate considering its close proximity to the 

active fill zone. Elevated hardness (high), DOC, TDS, nitrate, manganese and turbidity concentrations 

were identified at BH4-II that exceeded both the ODWQS and/or the Guideline B-7 criteria. Hardness, 

DOC, TDS, manganese and turbidity are either operational guidelines or aesthetic objectives for drinking 

water systems set by the ODWQS and are not considered to be a significant environmental concern 

originating from the Site. Furthermore, elevated concentrations of DOC and turbidity are also quantified at 

the background monitoring location and therefore are not considered to be landfill derived. 

Nitrate (a health-related parameter) was quantified in the spring and fall at BH4-II to be in exceedance of 

both the ODWQS and the Guideline B-7. Concentrations of nitrate observed at this location are consistent 

with the concentrations quantified in nearby well BH4 throughout the historical monitoring record. 

4.2.5 Downgradient Water Quality Evaluation 

Monitoring Well BH5-II 

In comparison to background water quality, groundwater observed east of the Site at BH5-II was 

observed to have higher concentrations of conductivity, alkalinity, TDS, nitrate, chloride, sulphate, 

calcium, sodium and potassium, indicating temperate impacts from the landfill, which is consistent with 

historical observations at this location. It is expected that the groundwater at this location is impacted with 

minor amounts of landfill leachate considering its close proximity to the active fill zone. Elevated hardness 

(high), nitrate, DOC, manganese and turbidity concentrations were identified at BH5-II that exceeded both 

the ODWQS and/or the Guideline B-7 criteria. Hardness, DOC, manganese and turbidity are either 

operational guidelines or aesthetic objectives for drinking water systems set by the ODWQS and are not 

considered to be a significant environmental concern originating from the Site. Furthermore, elevated 

concentrations of DOC and turbidity are also quantified at the background monitoring location and 

therefore are not considered to be landfill derived. 

Nitrate (a health-related parameter) was quantified in the fall at BH5-II to be in exceedance of the 

Guideline B-7. Concentrations of nitrate observed at this location fluctuate considerably throughout the 

historical monitoring record; therefore, this concentration should be confirmed during the next sampling 

event. 

Monitoring Well BH6-II 

Downgradient monitoring well BH6-II was observed to be dry at the time of sampling during the spring 

and fall 2019 monitoring events, as is consistent with historical observations. 
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Monitoring Well BH6-III 

In comparison to background water quality, groundwater observed east of the Site at BH6-III was 

observed to have slightly higher concentrations of conductivity, alkalinity, TDS, chloride, sulphate, calcium 

and potassium, indicating minor impacts from the landfill. It is expected that the groundwater at this 

location is impacted with minor amounts of landfill leachate considering its close proximity to the active fill 

zone. Elevated hardness (high), DOC, nitrate, manganese and turbidity concentrations were identified at 

BH6-III that exceeded both the ODWS ad/or the Guideline B-7 Criteria. Hardness, DOC, manganese and 

turbidity are either operational guidelines or aesthetic objectives for drinking water systems set by the 

ODWQS and are not considered to be a significant environmental concern originating from the Site. 

Furthermore, elevated concentrations of DOC and turbidity are also quantified at the background 

monitoring location and therefore are not considered to be landfill derived. 

Nitrate (a health-related parameter) was quantified in the fall at BH6-III to be in exceedance of the 

Guideline B-7. As only the 2019 data are available for this monitoring location, additional analytical data 

are required in order to confirm this concentration.  

Monitoring Well BH7-II 

In comparison to background water quality, groundwater observed east of the Site at BH7-II was 

observed to have generally similar concentrations of conductivity, alkalinity, TDS, chloride, sulphate, 

calcium, sodium and potassium, indicating very minor impacts from the landfill, which is consistent with 

historical observations at this location. Elevated pH (low), hardness (low), alkalinity (low), DOC, aluminum 

and turbidity concentrations were identified at BH7-II that exceeded both the ODWQS and/or the 

Guideline B-7 criteria. These parameters are either operational guidelines or aesthetic objectives for 

drinking water systems set by the ODWQS and are not considered to be a significant environmental 

concern originating from the Site. Furthermore, elevated concentrations of pH (low), DOC and turbidity 

are also quantified at the background monitoring location and therefore are not considered to be landfill 

derived.  

Monitoring Well BH8-I 

In comparison to background water quality, groundwater observed east of the Site at BH8-I was observed 

to have higher concentrations of conductivity, alkalinity, TDS, nitrate, chloride, sulphate, calcium, sodium 

and potassium, indicating temperate impacts from the landfill. Elevated hardness (high), nitrate, DOC, 

manganese and turbidity concentrations were identified at BH8-I that exceeded both the ODWQS and/or 

the Guideline B-7 criteria. Hardness, DOC, manganese and turbidity are either operational guidelines or 

aesthetic objectives for drinking water systems set by the ODWQS and are not considered to be a 

significant environmental concern originating from the Site. Furthermore, elevated concentrations of DOC 



 

2019 Annual Monitoring Report December 12, 2019 
Chapman Waste Disposal Site, Magnetawan, Ontario Pinchin File: 225335.002 
Municipality of Magnetawan FINAL 

 

© 2020 Pinchin Ltd.   Page 26 of 42 

and turbidity are also quantified at the background monitoring location and therefore are not considered to 

be landfill derived.  

Nitrate (a health-related parameter) was quantified in the fall at BH8-I to be in exceedance of the 

Guideline B-7. This concentration should be confirmed during the next sampling event. 

Monitoring Well BH9-I 

In comparison to background water quality, groundwater observed east of the Site at BH9-I was observed 

to have higher concentrations of conductivity, alkalinity, TDS chloride, sulphate, calcium, sodium and 

potassium, indicating temperate impacts from the landfill, which is consistent with historical observations 

at this location. It is expected that the groundwater at this location is impacted with minor amounts of 

landfill leachate considering its close proximity to the active fill zone. Elevated hardness (high), DOC, 

aluminum, iron, manganese and turbidity concentrations were identified at BH9-I that exceeded both the 

ODWQS and/or the Guideline B-7 criteria. These parameters are either operational guidelines or 

aesthetic objectives for drinking water systems set by the ODWQS and are not considered to be a 

significant environmental concern originating from the Site. Furthermore, elevated concentrations of DOC 

and turbidity are also quantified at the background monitoring location and therefore are not considered to 

be landfill derived. 

4.3 Groundwater Trend Analysis 
A series of time versus concentration graphs were developed to evaluate the concentrations of several 

select landfill indicator parameters (including alkalinity, chloride, nitrate, pH and dissolved organic carbon) 

at each monitoring well for the Site. Current and historical groundwater quality data was utilized to identify 

any apparent trends or inconsistencies in the water quality within the monitoring well network. The time 

versus concentration graphs are provided in Appendix VI. It should be noted that the newly installed 

monitoring wells (BH3-II, BH4-II, BH6-III, BH8-I, BH9-I, BH10-I and BH11) currently only have data 

available for 2019; therefore, further monitoring is required in order to observe accurate trends at these 

locations.  

In general, the landfill indicator parameters are demonstrating fairly stable trends with respect to time at 

all monitoring well locations, with some exceptions. Concentrations of alkalinity are generally stable, with 

the exception of wells BH1, BH2 and BH4 which are demonstrating increasing trends. Chloride 

concentrations at BH4 have generally been high, but have been demonstrating a decreasing trend since 

2013. Additionally, chloride concentrations at well BH5-II are demonstrating an increasing trend. 

Concentrations of nitrate are generally stable within a large range of fluctuation for most wells. Nitrate 

concentrations at BH4 and BH4-II are above the ODWQS, but have been demonstrating a decreasing 

trend since 2013. Concentrations of pH are recently stable within the ODWQS range, except for BH3 and 
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BH7-II which have stabilized at concentrations lower than the ODWQS. Concentrations of DOC have 

been stable since 2015, with concentrations at BH1, BH2, BH4 and BH5-II consistently above the 

ODWQS.  

Further monitoring investigations are required in order to confirm the trends observed during this 

monitoring period.  

4.4 Groundwater Field Measurement Results 
On June 11 and September 26, 2019 Pinchin collected groundwater monitoring parameters from each of 

the well locations using a YSI-556 water quality meter for measurement of field parameters. The field 

parameter measurements are provided in Tables 3 through 16. 

A review of the field parameters for the project identified no significant concerns in the water quality 

during the monitoring events. The water quality at the Site monitoring locations did not change 

significantly between each of the monitoring locations and the measured field parameters were within the 

normal variability associated with shallow groundwater monitoring systems.   

4.5 Surface Water Quality Monitoring 
4.5.1 The Provincial Water Quality Objectives (PWQO) 

The PWQO are numerical and narrative criteria which serve as chemical and physical indicators 

representing satisfactory levels for surface water and groundwater where it discharges to the surface. The 

PWQO are levels which are protective of the water quality for all forms of aquatic life during their indefinite 

exposures to the water. The PWQO levels include protection for anthropogenic recreational water uses 

where there is a high potential of exposure and are based on public health and aesthetic considerations. 

In general, the PWQO stated that the surface water quality of a water body shall be “free from 

contaminating levels of substances and materials attributable to human activities which in themselves, or 

in combination with other factors can: settle to form objectionable deposits; float as debris or scum or oil 

or other matter to form nuisances; product objectionable colour, odour, taste, or turbidity; injure, are toxic 

to, or produce adverse physiological or behavioural responses in humans, animals, or plants; or enhance 

the production of undesirable aquatic life or result in the dominance of nuisance species”. 

4.5.2 Aquatic Protection Values (APV) 

Under Ontario Regulation 153/04, the MECP have developed APVs to protect aquatic organisms 

exposed to contaminants from migration of contaminated groundwater to surface water. Protection of 

aquatic biota from migration of contaminants by overland flow is provided by a Site being designated an 

environmentally sensitive area if the property includes or is adjacent to a water body or includes land that 

is within 30 m of a water body. 
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APVs are designed to provide a scientifically defensible and reasonably conservative level of protection 

for most aquatic organisms from the migration of contaminated groundwater to surface water resources. 

4.5.3 Canadian Water Quality Guidelines (CWQG) 

The CWQG were developed by the Canadian Council of Resources and Environment, to provide basic 

scientific information about the effects of water quality parameters on uses in order to assess water 

quality issues and concerns and to establish water quality objectives for specific sites. The guidelines 

contain recommendations for chemical, physical, radiological and biological parameters necessary to 

protect and enhance designated uses of water. They apply only to inland surface waters and 

groundwater, and not to estuarine and marine waterbodies. The rationale for each parameter is included 

to assist in the development of water quality objectives to suit local water conditions. 

4.6 Surface Water Results 
Pinchin collected surface water samples from all surface water monitoring locations during the spring and 

fall monitoring events in 2019. Surface water samples were collected to monitor the surface water for 

contaminants of concern as a compliance requirement. A summary of water quality monitoring data 

relative to the regulatory standards is presented in the attached Tables 19 through 21. Copies of the 

laboratory analytical reports are presented in Appendix V.  

Surface water monitoring location SW1, located within the creek along the south side of the Site, is 

considered representative of background water quality conditions and is characterized by naturally 

elevated concentrations of pH (low), phenols, iron, aluminum and cobalt. These parameter concentrations 

exceeded the PWQO and/or CWQG during the 2019 sampling events, which is consistent with the 

observations at this location throughout the historical monitoring record. Exceedances of the APV were 

quantified at this location for potassium.  

Minor leachate impacts are observed at the downstream surface water monitoring location SW3, with 

PWQO exceedances quantified for iron, boron and cobalt. These impacts are interpreted to improve with 

distance from the Site, as lower concentrations are quantified at further downstream monitoring location, 

SW2. No PWQO exceedances were quantified at SW2, other than concentrations of phenols and 

aluminum which are also naturally elevated at the background location. APV exceedances at SW2 and 

SW3 were quantified for potassium, similar to background conditions. 

Additionally, concentrations of nitrate (health- related parameter) quantified at several of the 

downgradient groundwater monitoring wells are not interpreted to be impacting the surface water quality 

at the Site as nitrate concentrations are observed to be at low levels at downstream monitoring location 

SW2. This interpretation should be confirmed during the future monitoring.  
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4.7 Surface Water Trend Analysis 
A series of time versus concentration graphs were developed to evaluate the concentrations of several 

select landfill indicator parameters (including alkalinity, chloride, nitrate, pH and dissolved organic carbon) 

at each surface water monitoring location for the Site. Current and historical surface water quality data 

was utilized to identify any apparent trends or inconsistencies in the water quality at the Site. The time 

versus concentration graphs are provided in Appendix VII.  

In general, the landfill indicator parameters are demonstrating stable trends with respect to time at all 

surface water monitoring locations within a large range of fluctuation, with the exception of SW3 which 

does not demonstrate an identifiable trend for alkalinity or nitrate. Concentrations of pH at SW1 have 

consistently been below the ODWQS range and have demonstrated a significant decrease since 2018. 

Further monitoring investigations are required in order to confirm the trends observed during this 

monitoring period. 

4.8 Surface Water Field Measurement Results 
On June 11 and September 26, 2019, Pinchin collected surface water monitoring parameters from each 

surface water monitoring location using a YSI-556 water quality meter for real-time in-situ measurement 

of field parameters. The field parameter measurements are provided in Tables 18 through 20.  

A review of the field parameters for the project identified no significant concerns in the water quality 

during the monitoring event. The quality at the surface water monitoring locations did not change 

significantly between each of the monitoring locations. Surface water flow measurements were not 

obtained. 

4.9 Groundwater Flow Interpretation 
The hydraulic flow vector was historically estimated to range to the east. The groundwater flow direction 

may be influenced by seasonal variations in the amount of precipitation, by aquifer heterogeneity and the 

buried fill material at the Site. Groundwater level trends indicate seasonal fluctuations in the depth to 

groundwater which is consistent with seasonal fluctuations in precipitation events. The depth to 

groundwater measurement results are presented in Table 1. 

During the spring monitoring event on June 11, 2019, the depth to groundwater was observed to range 

from 0.45 mbgs at BH11 to 5.32 mbgs at BH4. During the fall monitoring event on September 26, 2019, 

the depth to groundwater was observed to range from 1.03 mbgs at BH11 to 7.79 mbgs at BH4-II. 

Accurate triangulation of the water table elevations was undertaken for the 2019 sampling events using 

the available monitoring well system and the survey elevation data provided by the Client.  The inferred 

groundwater contours for both the spring and fall events are presented on Figures 4 and 5, respectively.  
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The presentation of the groundwater contours and the associated inferred groundwater flow direction for 

the 2019 sampling events, as illustrated on Figures 4 and 5, confirms the previous findings of earlier 

Annual Monitoring Reports which indicate groundwater flow is directed towards the east.   

4.10 Leachate Characterization 
The Site is an operating landfill with minor operational or maintenance being overseen by the 

Municipality. The Site currently does not have a leachate collection system whereby leachate quality 

monitoring and characterization is being completed. Currently, there is no groundwater monitoring well 

included in the existing monitoring well network at the Site that is situated within the active landfill area or 

which is considered representative of source leachate water quality. Therefore, leachate at the Site 

cannot be characterized at the time of preparation of this report.  

4.11 Contaminant Attenuation Zone 
A Contaminant Attenuation Zone (CAZ) has not been established for the Site. However, it should be 

noted that based on the current observed water quality data, landfill derived leachate impacts appear to 

attenuate prior to the property boundary. Future investigations should involve the development of a CAZ 

for this Site. 

4.12 Adequacy of the Monitoring Program 
At this time there is currently no formal monitoring program for the Site. Pinchin recommends continuation 

of sampling the groundwater and surface water two times per year (spring and fall) to establish any 

notable trends or impacts emanating from the landfill. The results of inspection and monitoring will be 

reported annually to the MECP. After that time, and with the establishment of baseline data/source data 

leachate concentrations, a review of all data will then be used to establish the expected level of impact 

and the need and scope for long term monitoring. 

During these sampling and reporting events, it is recommended that the monitoring well network be 

evaluated for adequacy and determine if there is a need for additional monitoring locations. 

4.12.1 Monitoring Well Network Efficiency 

Pinchin concludes that the current groundwater monitoring well network is considered adequate for 

evaluating the Chapman Waste Disposal Site geological and hydrogeological characteristics immediately 

to the east of the landfill (for evaluating downgradient groundwater quality migrating from the Site). The 

groundwater quality observed in monitoring well BH3-II appears to have minor derived impacts and as 

such, has been used within this report for assessing the Site’s water quality data to Guideline B-7 RUC 

(i.e., background well).  
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Based on a visual inspection of the monitoring well installations, Pinchin concludes that the monitoring 

wells are in satisfactory condition. Borehole logs for several of the wells on-Site were not provided to 

Pinchin for review of the construction details. Borehole logs should be included as an appendix in every 

annual monitoring report. The borehole logs for the new monitoring wells installed in September 2018 are 

provided in Appendix II. 

4.12.2 Background Monitoring Well Efficiency 

Based on a review of the groundwater contaminant data from BH3 (Destroyed), BH3-II and BH11, as well 

as the assumed groundwater flow direction, monitoring well BH3-II has been identified as a best-case 

background location. A review of the dataset (as provided on Table 6) from BH3-II did not identify 

elevated levels of common landfill-related contaminant parameters, with the exception of alkalinity which 

is naturally lower than the ODWQS and DOC which is naturally elevated. At this time, monitoring well 

BH3-II is considered adequate for monitoring background groundwater quality.    

4.13 Supplemental Monitoring: Sediment, Benthic and/or Toxicity Monitoring 
No supplemental monitoring was completed as part of the 2019 monitoring program completed by 

Pinchin. 

4.14 Assessment of the Need for Implementation of Contingency Measures 
There are currently no set trigger levels designed for the Site. As part of the 2019 Leachate Management 

Study Report completed by Pinchin in April 2019, a trigger level monitoring program and contingency plan 

has been proposed for the Chapman Waste Disposal Site. The proposed Trigger Level Monitoring 

Program is a three-tiered program that includes routine monitoring (i.e., the semi-annual monitoring 

program), compliance monitoring and confirmation monitoring.  

4.14.1 Trigger Level Monitoring Program 

The following describes in detail the proposed three-tier trigger level monitoring program, as described in 

the 2019 Leachate Management Plan Study: 

Tier I – Routine Monitoring  

Groundwater and surface water monitoring will continue to be conducted on a semi-annual basis, in the 

spring (May/June) and fall (October/November), for a comprehensive list of analytical parameters. The 

semi-annual monitoring program is part of the Tier I trigger program and is considered to be an “Alert 

Level” of monitoring.   

For groundwater, Tier I monitoring utilizes the ODWQS and RUC allowable limits as the initial trigger 

values, respectively. For surface water, the PWQO, CWQG or APV values will used for Tier I monitoring. 

The trigger monitoring parameters, values and locations are outlined in Section 4.14.2.  
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During Tier I monitoring, the geometric mean of the ten most recent successive monitoring events will be 

used to assess water quality at the given trigger monitoring locations. If, at the trigger monitoring 

locations, the geometric mean concentration of two or more parameters are found to exceed the 75th 

percentile limit RUC or surface water standard, then the Tier II monitoring is triggered. 

Tier II – Confirmation Monitoring  

Tier II Confirmation Monitoring program would be implemented if, at a single monitoring location, the 

geometric mean concentration (based on the last ten sampling events) for two or more parameters are 

found to exceed the 75th percentile RUC or the surface water standard. The Tier II Confirmation 

monitoring program consists of collecting water quality samples in duplicate from the location exhibiting 

the Tier I exceedance within forty-five days of receipt of the test results in order to confirm the Tier I 

exceedances. If the duplicate samples indicate that Tier I trigger concentrations are not consecutively 

exceeded then Tier I monitoring will resume. 

If the Tier I exceedance is confirmed, then the next step in the Tier II Confirmation Monitoring program will 

be to evaluate the degree, nature and potential source(s) of trigger level impact(s) identified in Tier I. As a 

first step, during the next scheduled monitoring event, the trigger parameter concentrations will be 

compared to the applicable standards (i.e., ODWQS and RUC for groundwater, and PWQO, CWQG or 

APV for surface water). This comparison will be utilized as an indicator of the timing and urgency of 

response. The comparison will also include parameter concentration trend analysis over time, with an 

emphasis on seasonality, if any, for trigger parameters. An evaluation of the need to increase monitoring 

frequency, expand the trigger parameter list and/or establish additional trigger locations will also be 

undertaken. If the Tier II Confirmation Monitoring program indicates that the Site is out of compliance, as 

compared to the applicable standards, the Municipality will consult with MECP staff regarding the 

sampling analytical results and interpretation, and if required, the need for expansion of the established 

CAZ and/or implementation of an active leachate-impacted groundwater management strategy as 

outlined in Section 7.0 of the 2019 Leachate Management Plan Study. 

Tier III – Compliance Monitoring  

The Tier III Compliance Monitoring is a program designed to assess the effectiveness of any remedial 

measures that are implemented at the Site. The Tier III Compliance Monitoring program details would be 

determined in conjunction with the development and implementation of a preferred remedial measure 

arising out of evaluation of the Tier II monitoring results. The compliance performance trigger parameters, 

concentrations, locations and monitoring frequency would be determined at that time. It is suggested that 

this program would consist of more frequent sampling of key trigger locations and analysis for a selected 

suite of parameters, including the trigger parameters, using the ODWQS and RUC allowable limits (for 

groundwater) and PWQO, CWQG or APV (for surface water), as Tier III compliance concentrations. Once 
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compliance is confirmed at the Tier III level, and remedial measures have controlled and reduced the 

impact, the Tier III program would end and Tier I monitoring would resume. 

4.14.2 Compliance Evaluation Parameters and Trigger Concentrations 

Compliance evaluation parameters are defined as the site-specific leachate indicator parameters which 

have established ODWQS (for groundwater) and PWQO, CWQG or APV (for surface water). A trigger 

concentration is an agreed upon threshold of the leachate indicator parameters. 

Based on the recent development of a suitable historic database of analytical results for several 

monitoring locations, having a sampling duration of over five years (i.e., 10 sampling events), with 

seasonal sampling frequency of twice per year, and the need to consider seasonality and changes or 

fluctuations in water quality, Pinchin has selected ‘Option B - 75th Percentile Non-compliance Window 

method’ from the MECP Guideline to be utilized for the trigger level assessment. 

Given the existence of a statistically valid database (i.e., minimum of 8 to 10 water samples over a 

minimum two-year period) for each of the selected monitoring locations, subsequent semi-annual routine 

monitoring data can be incorporated, and a running average calculation can be used, based on the most 

recent ten successive sample events. However, it is cautioned that when using running averages or 

percentiles for compliance purposes, one must be cognizant of parameter concentrations over time, 

taking into account the historic variability of both short and long-term water quality/quantity impact trends. 

The sample period window must therefore be critically examined on a regular basis to ensure that it 

appropriately current and applicable during the lifetime of the landfill (i.e., accounting for relevant changes 

in Site operation and leachate generation changes in quality and quantity over time). 

Historic background well parameter concentrations are typically low to moderate and consistent. As such, 

Pinchin has used monitoring location BH3 as the background location. However, it should be noted that 

during the 2018 fall monitoring program new background wells (BH3-II and BH11) were installed since 

BH3 was recently destroyed. Therefore, it is Pinchin’s opinion that once the dataset becomes more 

robust, the new background wells will be utilized opposed to the historic data.  

The existing background groundwater quality at BH3 comprises low pH, chloride, sulphate, hardness and 

alkalinity levels, with moderate turbidity levels. These values are considered representative of regional 

background quality in the aquifer sampled by the well screen. The only ODWQS exceedances at this 

location are pH, hardness, alkalinity and turbidity. As a result, these parameters have therefore not been 

used in the proposed groundwater Trigger Level Monitoring Program. 
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Groundwater Trigger Mechanism 

1. Trigger Location: Trigger monitoring locations shall be the nested monitoring wells BH6-

III, BH7-II and BH8-I located on the east side of the landfill (i.e., downgradient of the fill 

areas). 

2. Trigger Parameters and Compliance Criteria: The following table presents the RUC 

allowable limits and trigger concentrations currently proposed for the groundwater and 

parameters. It should be noted that the calculated RUC concentrations and Tier I trigger 

level concentrations are dynamic and are subject to change in the future, based on the 

update of the running 75th percentile background value for the most recent ten 

successive sample events.  

Groundwat
er Trigger 

Wells 

Paramete
r 

Reasonable Use Criteria Objective 
(mg/L) 

Trigger Level Concentration 
(mg/L) 

BH6-III 
 
 
 
 
 
 
 

BH7-II 
 

BH8-I 

TDS 270 202.49 

Chloride 126.2 94.66 

Sodium 100.8 75.56 

Sulphate 252.4 189.27 

Nitrate as 
N 

3.1 2.36 

Nitrite as 
N 

0.25 0.19 

Iron 0.175 0.13 

Manganes
e 

0.029 0.022 

Arsenic 0.0029 0.0022 

Barium 0.27 0.20 

Boron 1.26 0.95 

Cadmium 0.0013 0.0010 

Chromium 0.014 0.011 

Copper 0.50 0.38 

Lead 0.0026 0.0020 

Zinc 2.51 1.88 
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Surface Water Trigger Mechanism 

1. Trigger Location: Trigger monitoring locations shall encompass all of the downstream 

surface water sample locations at the Site (SW2 and SW3). 

2. Trigger Parameters and Compliance Criteria: The following table presents the PWQO, 

CWQG or APV allowable limits, trigger parameters and concentrations currently 

proposed for the surface water. The trigger level concentration is 75% of the guideline 

value considered appropriate for the Site. 

Surface Water 
Trigger 

Locations 
Parameter 

Applicable 
Guideline 

Objective (mg/L) 
Trigger Level 
Concentration 

(mg/L) 

SW2 

 

SW3 

Chloride APV 180 135 

Nitrate as N CWQG 2.90 2.175 

Nitrite as N CWQG 0.06 0.045 

Iron APV 1.0 0.75 

Arsenic PWQO 0.10 0.075 

Barium APV 2.30 1.725 

Boron APV 3.55 2.662 

Copper PWQO 0.005 0.00375 

Zinc PWQO 0.03 0.0225 

4.14.3 Contingency Plan 

Should the results of the Trigger Level Monitoring program indicate that the long-term operation of the 

Site is resulting in significant impacts to the groundwater or surface water quality at the Site, the 

Municipality will consult with MECP staff regarding the sampling analytical results, their interpretation and 

the development of a realistic schedule for implementation of a strategy to manage the leachate-impacted 

groundwater plume. Additional activities that could be performed at this time could include further 

leachate characterization and an increase in the groundwater and/or surface water monitoring frequency. 
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In the event of a confirmed groundwater or surface water exceedance of the trigger parameters and 

compliance criteria as identified in section 4.14.2, it is proposed that the some or all of the following 

contingency measures will be implemented: 

• Installation of additional monitoring wells located downgradient of the landfilling area and 

along the property boundary of the Site to confirm off-Site impacts are taking place;  

• Acquisition of further downgradient lands and the extension of the contaminant 

attenuation zone;  

• Application of low permeability final cover; 

• Installation of a leachate collection system and treatment system; and/or 

• Progressive closure program acceleration. 

4.15 Waste Disposal Site Gas Impacts 
At this time no evidence has been documented to suggest that methane gas generation from the Site is a 

significant concern.  

4.16 Effectiveness of Engineered Controls 
With the exception of the intermittent landfill cover, there are no operational engineered controls in effect 

at the Site. The Client should continue to maintain the integrity of the landfill cover as per the CofA. 

Annual monitoring and inspections should continue to be completed to ensure regular maintenance is 

occurring on an as needed basis. At the time of the monitoring event no significant damage or concerns 

were noted. 

4.17 Control Systems Monitoring 
Environmental control systems are designed, constructed, and utilized at some waste disposal sites to 

reduce or increase an environmental variable to an acceptable level, or to maintain an environmental 

variable within an acceptable range, in order to prevent a negative environmental outcome. Certain 

environmental control systems such as a leachate collection system or a methane gas collection system 

can provide the basis for operator intervention to bring about or maintain a desired condition to operate 

the landfill. The Site does not currently operate any control systems; therefore no control system 

monitoring was completed as part of the 2019 monitoring program. 

4.18 QA/QC Results 
In order to provide confidence in the data obtained, a comprehensive QA/QC component was included in 

the monitoring program. The QA/QC procedures developed for this monitoring program are prepared in 

accordance with MECP Sampling Document, and in most cases, exceed the minimum requirements. 
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Water quality samples collected by Pinchin were generated in accordance with acceptable procedures. 

No analytical hold times were exceeded for samples submitted for analyses and sample temperatures 

upon receipt at the project laboratory were below 10° Celsius. 

Two groundwater duplicate sample pairs and one surface water duplicate sample pair were collected 

from the Site during the spring and fall sampling events and submitted for laboratory analysis of the full 

suite of analytical parameters. All duplicate data for 2019 are provided in Tables 22 and 23 for 

groundwater and surface water, respectively. The following table summarizes the duplicate pairs for 

2019: 

Sampling Event Duplicate Sample ID Original Sample ID 

Spring 2019 

GW DUP1 BH7-II 

GW DUP2 BH5-II 

SW DUP SW2 

Fall 2019 

GW DUP1 BH6-III 

GW DUP2 BH7-II 

SW DUP SW1 

The calculated RPDs for the original and field duplicate groundwater sample has been compared to the 

performance standards considered acceptable by Pinchin (i.e., 50%). Each of the calculated RPDs met 

the corresponding performance standard, with the exception of GW DUP2 and SW DUP during the fall; 

the duplicate pair GW DUP2 had RPD exceedances for DOC, iron, phosphorous and aluminum and the 

duplicate pair SW DUP had an RPD exceedance for sulphate. 

Upon review of the QA/QC results for spring and fall sampling programs, Pinchin has not identified any 

significant concerns that would warrant the invalidation of any of the field or laboratory data, and therefore 

considers the data generated as part of this program to be reliable. 

The analytical laboratory employed to perform the laboratory analyses (AGAT) is accredited by the 

Standards Council of Canada/Canadian Association for Laboratory Accreditation in accordance with 

ISO/IEC 17025:1999 – “General Requirements for the Competence of Testing and Calibration 

Laboratories” for the tested parameters and has met the standards for proficiency testing developed by 

the Standards Council of Canada for parameters set out in the Soil, Ground Water and Sediment 

Standards. 
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Sample analysis dates provided on the laboratory analytical reports issued by AGAT indicate that all 

sample analyses were performed within the required sample/extract hold times, as indicated by the dates 

presented in columns for each sample parameter on the analytical report.  The laboratory minimum 

detection limits were reported to be at or lower than the required MECP reporting detection limits for the 

parameters analyzed.  A comparison of the internal laboratory duplicate samples indicates that all 

samples and the respective duplicates are within acceptable limits. 

5.0 CONCLUSIONS 
Based on the work completed, the following is a summary of the activities and findings of the 2019 water 

quality monitoring program: 

• Groundwater samples were collected from all monitoring wells at the Site on June 11 and 

September 26, 2019, with the exception of BH4 in the fall and BH6-II in the spring and fall 

due to the wells being dry at the time of sampling. All groundwater samples were 

submitted for laboratory analysis of parameters identified in the 2018 D.M. Wills Annual 

Monitoring Report. The groundwater quality was assessed based on the ODWQS and 

Guideline B-7; 

• Surface water samples were collected from all monitoring locations on June 11 and 

September 26, 2019 and were submitted for laboratory analysis of parameters identified 

in the 2018 D.M. Wills Annual Monitoring Report.  Surface water quality was assessed 

based on the PWQO, APV and CWQG; 

• During the spring monitoring event on June 11, 2019, the depth to groundwater was 

observed to range from 0.45 mbgs at BH11 to 5.32 mbgs at BH4. During the fall 

monitoring event on September 26, 2019, the depth to groundwater was observed to 

range from 1.03 mbgs at BH11 to 7.79 mbgs at BH4-II. Groundwater flow at the Site is 

interpreted to be directed towards the east; 

• All reported concentrations in the groundwater samples submitted for analysis satisfied 

the respective ODWQS parameters with the exception the following: 

• Hardness (high) at BH1, BH2, BH4, BH4-II, BH5-II, BH6-III, BH8-I, BH9-I and 

BH10-I; 

• Hardness (low) at BH3-II, BH7-II and BH11; 

• Nitrate at BH1, BH4, BH4-II and BH5-II; 

• DOC at BH1, BH2, BH3-II, BH4, BH4-II, BH5-II, BH6-III, BH9-I and BH10-I; 

• Manganese at BH1, BH2, BH4-II, BH5-II, BH6-III, BH8-I, BH9-I, BH10-I; 
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• Turbidity at all wells; 

• Iron at BH2 and BH9-I; 

• Aluminum at BH3-II, BH7-II and BH9-I; 

• Alkalinity (low) at BH3-II, BH7-II and BH11; 

• TDS at BH4-II; and  

• pH (low) at BH3-II and BH7-II.  

• All reported concentrations in the groundwater samples collected from the downgradient 

monitoring wells met the applicable Guideline B-7 criteria for all parameters analyzed, 

with the exception of the following: 

• TDS at BH1, BH2, BH4 and BH4-II; 

• Nitrate at BH1, BH4, BH4-II, BH5-II, BH6-III and BH8-I; 

• DOC at BH1, BH2, BH4, BH4-II, BH5-II, BH6-III, BH7-II, BH8-I and BH9-I; 

• Iron at BH2 and BH9-I; and  

• Manganese at BH1, BH2, BH4-II, BH5-II, BH6-III, BH8-I and BH9-I. 

• All reported concentrations in the surface water samples submitted for analysis satisfied 

the respective PWQO, APV an/or CWQG parameters, with the exception of the following: 

• pH (low) at SW1; 

• Potassium at all locations; 

• Phenols at SW1 and SW2; 

• Iron at SW1 and SW3; 

• Aluminum at SW1 and SW2;  

• Cobalt at SW1 and SW3; and 

• Boron at SW3. 

Based on the results obtained from the existing groundwater monitoring wells and surface water 

monitoring locations, Pinchin has not identified any significant landfill related impacts at the Site. 

Concentrations of hardness (high), nitrate, DOC, manganese and turbidity parameters within the 

groundwater samples analyzed at the furthest downgradient monitoring locations are likely attributed to 

either naturally occurring conditions within the shallow unconfined aquifer on-site or from temperate 

impacts from leachate sourced from the waste deposits at the Site.  All exceedances of the Guideline B-7 

RUC are related to operational guidelines and/or aesthetic objectives associated with drinking water 

systems set by the ODWQS and are not considered to be an immediate significant human health or 
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environmental concern originating from the Site, with the exception of nitrate which is a health-related 

parameter.  The elevated concentrations of nitrate are only quantified in some downgradient wells and 

often fluctuate throughout the historical record. Therefore, these concentrations should be confirmed 

during the next monitoring period. Furthermore, concentrations of nitrate quantified at the downgradient 

groundwater wells are not interpreted to be impacting the surface water quality at the Site as nitrate 

concentrations are observed to be at low levels at downstream monitoring location SW2.  

6.0 RECOMMENDATIONS 
Based on a review of the existing dataset and regulatory requirements to date, Pinchin recommends the 

following: 

• Continue with routine monitoring of all the available groundwater monitoring wells and 

surface water monitoring locations. Groundwater and surface water monitoring shall be 

completed with analyses for the parameters identified in the historical monitoring record. 

It is recommended that groundwater and surface water monitoring be completed during 

the spring and late fall to generate a baseline data set, to evaluate trends, and to 

determine the need and scope of a long-term monitoring program for the Site. 

Considering the dataset completed thus far, it is Pinchin’s opinion that sampling should 

continue in 2020 before the adequacy of the monitoring program can be fully evaluated; 

• It is recommended that downgradient monitoring well BH8-I be sampled in duplicate 

during the next regularly scheduled sampling event in the spring of 2020 in order to 

confirm the elevated nitrate concentration quantified at this location;  

• It is recommended that the three-tiered trigger level monitoring program, developed as 

part of the 2019 Leachate Management Plan Study, be implemented for the Site; 

• The Client should continue to ensure that the requirements as specified in the CofA are 

complied with; and 

• A contaminant attenuation zone (CAZ) should be developed and defined for the Site in 

order to effectively apply the RUC Guideline B-7 and confirm the downgradient leachate 

impacts of elevated nitrate concentrations. 

7.0 MONITORING AND SCREENING CHECKLIST 

In accordance with the MECP Landfill Standards, the Monitoring and Screening Checklist for the Site 

completed by the Pinchin CEP is completed and provided in Appendix VIII. 
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8.0 DISCLAIMER 
This Water Quality Monitoring Program was performed for the Corporation of the Municipality of 

Magnetawan (Client) in order to investigate the environmental condition of the groundwater and surface 

water at the Chapman Waste Disposal Site (Site). The term recognized environmental condition means 

the presence or likely presence of any hazardous substance on a property under conditions that indicate 

an existing release, past release, or a material threat of a release of a hazardous substance into 

structures on the property or into the ground, groundwater, or surface water of the property. This Water 

Quality Monitoring Program does not quantify the extent of the extent of the current and/or recognized 

environmental condition or the cost of any remediation. 

Conclusions derived are specific to the immediate area of study and cannot be extrapolated extensively 

away from sample locations. Samples have been analyzed for a limited number of contaminants that are 

expected to be present at the Site, and the absence of information relating to a specific contaminant does 

not indicate that it is not present. 

No environmental site assessment can wholly eliminate uncertainty regarding the potential for recognized 

environmental conditions on a property. Performance of this Water Quality Monitoring Program to the 

standards established by Pinchin is intended to reduce, but not eliminate, uncertainty regarding the 

potential for recognized environmental conditions on the Site, and recognizes reasonable limits on time 

and cost. 

This Water Quality Monitoring Program was performed in general compliance with currently acceptable 

practices for environmental site investigations, and specific Client requests, as applicable to this Site. 

This report was prepared for the exclusive use of the Client, subject to the conditions and limitations 

contained within the duly authorized work plan. Any use which a third party makes of this report, or any 

reliance on or decisions to be made based on it, are the responsibility of the third parties. If additional 

parties require reliance on this report, written authorization from Pinchin will be required. Pinchin 

disclaims responsibility of consequential financial effects on transactions or property values, or 

requirements for follow-up actions and costs. No other warranties are implied or expressed. Furthermore, 

this report should not be construed as legal advice. 

Pinchin will not be responsible for any consequential or indirect damages. Pinchin will only be held liable 

for damages resulting from the negligence of Pinchin. Pinchin will not be liable for any losses or damage 

if the Client has failed, within a period of two years following the date upon which the claim is discovered 

within the meaning of the Limitations Act, 2002 (Ontario), to commence legal proceedings against Pinchin 

to recover such losses or damage. 
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Pinchin makes no other representations whatsoever, including those concerning the legal significance of 

its findings, or as to other legal matters touched on in this report, including, but not limited to, ownership 

of any property, or the application of any law to the facts set forth herein. With respect to regulatory 

compliance issues, regulatory statutes are subject to interpretation and these interpretations may change 

over time. 
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 Borehole Logs 



Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Sudbury, ON  P3C 5S5

957 Cambrian Heights Drive

Suite 203Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Grade Elevation:

Sheet: 1 of 1

Contractor:
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SUBSURFACE PROFILE SAMPLE

BH3-II
225335.001

Hydrogeology Assessment

Municipality of Magnetawan

Chapman Waste Disposal Site, Magnetawan, Ontario

September 28, 2018

KM

TM

Ground Surface
Sand
Brown sand, some gravel, dry, no 
PHC odour or staining.

Sand and Silt
Grey sand and silt, damp, no PHC 
odour or staining.
Sand and Silt
Grey sand and silt, saturated, no 
PHC odour or staining.

End of Borehole
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5.08 cm
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Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Sudbury, ON  P3C 5S5

957 Cambrian Heights Drive

Suite 203Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Grade Elevation:

Sheet: 1 of 1

Contractor:

D
ep

th

0 0
ft  m

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

9

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Sy
m

bo
l Description

M
ea

su
re

d 
D

ep
th

 (m
)

M
on

ito
rin

g 
W

el
l D

et
ai

ls

Sa
m

pl
e 

#

R
ec

ov
er

y 
(%

)

SUBSURFACE PROFILE SAMPLE

BH4-II
225335.001

Hydrogeology Assessment

Municipality of Magnetawan

Chapman Waste Disposal Site, Magnetawan, Ontario

September 27, 2018

KM

TM

Ground Surface
Sand
Coarse brown sand, some gravel, 
dry, no PHC odour or staining.

Sand and Gravel
Coarse brown sand and gravel, 
trace cobbles, damp, no PHC 
odour or staining.

Bedrock
Bedrock.

Auger refusal on assumed 
bedrock.

Sand seam at 20'.

End of Borehole
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8.44
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5.08 cm
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Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Sudbury, ON  P3C 5S5

957 Cambrian Heights Drive

Suite 203Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Grade Elevation:

Sheet: 1 of 1

Contractor:
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SUBSURFACE PROFILE SAMPLE

BH6-III
225335.001

Hydrogeology Assessment

Municipality of Magnetawan

Chapman Waste Disposal Site, Magnetawan, Ontario

September 28, 2018

KM

TM

Ground Surface
Sand and Gravel
Coarse sand and gravel, some 
cobbles, damp, no PHC odour or 
staining.

Sand and Gravel
Coarse sand and gravel, large 
cobbles, damp, no PHC odour or 
staining.

Bedrock
Bedrock.

Auger refusal on assumed 
bedrock.

End of Borehole

0.00

3.05

3.96

6.30
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Hollow Auger

5.08 cm
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Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Sudbury, ON  P3C 5S5

957 Cambrian Heights Drive

Suite 203Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Grade Elevation:

Sheet: 1 of 1

Contractor:
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SUBSURFACE PROFILE SAMPLE

BH8-I
225335.001

Hydrogeology Assessment

Municipality of Magnetawan

Chapman Waste Disposal Site, Magnetawan, Ontario

September 27, 2018

KM

TM

Ground Surface
Sand
Coarse, brown sand with some 
gravel, no PHC odour or staining.

Sand and Gravel
Coarse, brown sand and gravel, 
trace cobbles, no PHC odour or 
staining.

End of Borehole

0.00

4.27

6.05
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Hollow Auger

5.08 cm

NA
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Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Sudbury, ON  P3C 5S5

957 Cambrian Heights Drive

Suite 203Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Grade Elevation:

Sheet: 1 of 1

Contractor:
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SUBSURFACE PROFILE SAMPLE

BH9-I
225335.001

Hydrogeology Assessment

Municipality of Magnetawan

Chapman Waste Disposal Site, Magnetawan, Ontario

September 28, 2018

KM

TM

Ground Surface
Sand
Coarse brown sand, damp, no 
PHC odour or staining.

Sand and Silt
Coarse brown sand and fine brown 
sand and silt, trace gravel, 
saturated, no PHC odour or 
staining.

Refusal at 27' on assumed 
bedrock.

End of Borehole

0.00

4.27

8.23
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Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Sudbury, ON  P3C 5S5

957 Cambrian Heights Drive

Suite 203Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Grade Elevation:

Sheet: 1 of 1

Contractor:
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SUBSURFACE PROFILE SAMPLE

BH10-I
225335.001

Hydrogeology Assessment

Municipality of Magnetawan

Chapman Waste Disposal Site, Magnetawan, Ontario

September 26, 2018

KM

TM

Ground Surface
Sand
Coarse, brown sand, some gravel, 
trace cobbles, damp, no PHC 
odour or staining.

Bedrock
Refusal on assumed bedrock.

End of Borehole

0.00

1.52

4.88
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Sa

nd
Be

nt
on

ite

R
is

er
Sc

re
en

Hollow Auger

5.08 cm

NA

NACCC



Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Sudbury, ON  P3C 5S5

957 Cambrian Heights Drive

Suite 203Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Grade Elevation:

Sheet: 1 of 1

Contractor:
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SUBSURFACE PROFILE SAMPLE

BH11
225335

Hydrogeology Assessment

Municipality of Magnetawan

Chapman Waste Disposal Site, Magnetawan, Ontario

September 26, 2018

KM

TM

Ground Surface
Sand and Silt
Brown sand with silt, damp, no 
PHC odour or staining.

Sand
Coarse, brown sand, saturated, no 
PHC odour or staining.

End of Borehole

0.00
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4.88
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APPENDIX III 
 Summary Tables 



Zo
ne

N
or

th
in

g 
(m

)

Ea
st

in
g 

(m
)

24-Sep-03 6.99 307.50
12-May-04 6.46 308.03
27-Oct-04 7.11 307.38
15-May-05 6.41 308.38
26-Oct-05 7.52 306.97
8-May-06 6.41 308.08
2-Nov-06 6.66 306.97
8-May-07 6.65 308.08
24-Oct-07 7.07 307.83
7-May-08 6.12 307.84
29-Oct-08 6.75 307.74
11-May-09 7.71 306.78
15-Oct-09 6.76 307.73
2-Jun-10 6.31 308.18

21-Oct-10 6.98 307.51
26-Jun-11 6.50 307.99
27-Oct-11 6.71 307.78
9-May-12 6.47 308.02
4-Oct-12 6.94 307.55

30-May-13 5.50 308.99
24-Oct-13 6.67 307.82
8-May-14 5.42 309.07
30-Oct-14 6.33 308.16
13-May-15 6.31 308.18
22-Oct-15 6.93 307.56
13-Oct-16 6.83 307.66
18-May-17 5.80 308.69
25-Oct-17 6.41 308.08
2-May-18 6.01 308.48
17-Oct-18 6.60 307.89
11-Jun-19 1.03 6.10 11.25 5.07 308.39
26-Sep-19 0.94 6.79 11.20 5.85 307.70
24-Sep-03 6.524 307.62
12-May-04 6.05 308.09
27-Oct-04 6.69 307.45
15-May-05 5.87 308.27
26-Oct-05 6.62 307.52
8-May-06 5.9 308.24
2-Nov-06 6.15 307.99
8-May-07 6.12 308.02
24-Oct-07 6.62 307.52
7-May-08 5.56 308.58
29-Oct-08 6.26 307.88
11-May-09 5.69 308.45
15-Oct-09 6.24 307.90
2-Jun-10 6.37 307.77

21-Oct-10 6.51 307.63
26-Jun-11 5.82 308.32
27-Oct-11 6.2 307.94
9-May-12 5.49 308.65
4-Oct-12 6.45 307.69

30-May-13 4.85 309.29
24-Oct-13 6.13 308.01
8-May-14 4.73 309.41
30-Oct-14 5.78 308.36
13-May-15 5.77 308.37
22-Oct-15 6.46 307.68
13-Oct-16 6.36 307.78
18-May-17 5.2 308.94
25-Oct-17 5.9 308.24
2-May-18 5.47 308.67
17-Oct-18 6.08 308.06
11-Jun-19 0.39 5.57 9.80 5.18 308.57
26-Sep-19 0.36 6.08 9.68 5.72 308.06
24-Sep-03 7.15 319.48
12-May-04 6.39 320.24
27-Oct-04 7.36 319.27
15-May-05 6.33 320.30
26-Oct-05 7.36 319.27
8-May-06 6.78 319.85
2-Nov-06 7.07 319.56
8-May-07 6.48 320.15
24-Oct-07 7.6 319.03
7-May-08 7.93 318.70
29-Oct-08 7.96 318.67
11-May-09 6.44 320.19
15-Oct-09 7.12 319.51
2-Jun-10 4.52 322.11

21-Oct-10 7.52 319.11
26-Jun-11 5.95 320.68
27-Oct-11 7.38 319.25
9-May-12 6.55 320.08

17 606942 5063235

5063213

BH1 N/A 314.49

60692817314.14N/ABH2

TABLE 1
Groundwater Monitoring Well Data

Chapman Waste Disposal Site
Magnetawan , Ontario
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Pinchin File Number 225335.001
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4-Oct-12 7.53 319.10
30-May-13 5.38 321.25
24-Oct-13 6.91 319.72
8-May-14 5.32 321.31
30-Oct-14 6.52 320.11
13-May-15 6.39 320.24
22-Oct-15 7.47 319.16
13-Oct-16 7.4 319.23
18-May-17 5.86 308.63
25-Oct-17 - -
2-May-18 - -
17-Oct-18 - -
11-Jun-19
26-Sep-19
11-Jun-19 0.80 3.54 6.70 2.74 288.26 Installed new tubing.
26-Sep-19 0.77 4.55 6.50 3.78 287.25
24-Sep-03 6.19 308.59
12-May-04 5.67 309.11
27-Oct-04 - -
15-May-05 5.79 308.99
26-Oct-05 - -
8-May-06 5.77 309.01
2-Nov-06 - -
8-May-07 6.2 308.58
24-Oct-07 6 308.78
7-May-08 6.24 308.54
29-Oct-08 5.82 308.96
11-May-09 - -
15-Oct-09 5.64 309.14
2-Jun-10 6.85 307.93

21-Oct-10 6.01 308.77
26-Jun-11 6.46 308.32
27-Oct-11 5.49 309.29
9-May-12 5.69 309.09
4-Oct-12 5.86 308.92

30-May-13 5.25 309.53
24-Oct-13 5.53 309.25
8-May-14 5.14 309.64
30-Oct-14 5.66 309.12
13-May-15 5.63 309.15
22-Oct-15 6.39 308.39
13-Oct-16 5.99 308.79
18-May-17 5.43 309.35
25-Oct-17 6.19 308.59
2-May-18 - -
17-Oct-18 5.52 309.26
11-Jun-19 0.35 5.67 6.34 5.32 309.11
26-Sep-19 0.28 5.75 6.38 5.47 309.03
11-Jun-19 0.73 5.87 8.51 5.14 - Needs new tubing.
26-Sep-19 0.63 8.42 5.87 7.79 - Installed new tubing.
24-Sep-03 - -
12-May-04 - -
27-Oct-04 - -
15-May-05 - -
26-Oct-05 - -
8-May-06 - -
2-Nov-06 - -
8-May-07 - -
24-Oct-07 - -
7-May-08 - -
29-Oct-08 - -
11-May-09 - -
15-Oct-09 - -
2-Jun-10 - -

21-Oct-10 - -
26-Jun-11 - -
27-Oct-11 4.66 303.82
9-May-12 4.45 304.03
4-Oct-12 4.72 303.76

30-May-13 4.30 304.18
24-Oct-13 4.54 303.94
8-May-14 4.20 304.28
30-Oct-14 4.45 304.03
13-May-15 4.37 304.11
22-Oct-15 4.71 303.77
13-Oct-16 4.67 303.81
18-May-17 4.32 304.16
25-Oct-17 4.47 304.01
2-May-18 4.21 304.27
17-Oct-18 4.52 303.96
11-Jun-19 0.94 4.43 6.93 3.49 304.05
26-Sep-19 0.84 4.64 6.84 3.80 303.84
24-Sep-03 - -
12-May-04 - -
27-Oct-04 - -
15-May-05 - -
26-Oct-05 - -

BH3-II

BH4-II N/A N/A

506307260665017

17 606912 563197

291.8291.0

308.48N/ABH5-11

506319560691417314.78N/ABH4

506322760701417

DESTROYED

Pinchin File Number 225335.001
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8-May-06 - -
2-Nov-06 - -
8-May-07 - -
24-Oct-07 - -
7-May-08 - -
29-Oct-08 - -
11-May-09 - -
15-Oct-09 - -
2-Jun-10 - -

21-Oct-10 - -
26-Jun-11 - -
27-Oct-11 - -
9-May-12 - -
4-Oct-12 - -

30-May-13 - -
24-Oct-13 - -
8-May-14 - -
30-Oct-14 - -
13-May-15 - -
22-Oct-15 - -
13-Oct-16 - -
18-May-17 - -
25-Oct-17 - -
2-May-18 - -
17-Oct-18 - -
11-Jun-19 1.00 DRY 2.99 DRY DRY
26-Sep-19 1.05 DRY 2.90 DRY DRY
11-Jun-19 0.88 4.02 6.10 3.14 - Installed new tubing.
26-Sep-19 0.62 5.11 6.51 4.49 -
24-Sep-03 - -
12-May-04 - -
27-Oct-04 - -
15-May-05 - -
26-Oct-05 - -
8-May-06 - -
2-Nov-06 - -
8-May-07 - -
24-Oct-07 - -
7-May-08 - -
29-Oct-08 - -
11-May-09 - -
15-Oct-09 - -
2-Jun-10 - -

21-Oct-10 - -
26-Jun-11 - -
27-Oct-11 1.90 308.12
9-May-12 1.73 308.29
4-Oct-12 2.08 307.94

30-May-13 1.54 308.48
24-Oct-13 1.66 308.36
8-May-14 1.47 308.55
30-Oct-14 1.60 308.42
13-May-15 1.63 308.39
22-Oct-15 2.15 307.87
13-Oct-16 - -
18-May-17 1.64 308.38
25-Oct-17 1.72 308.30
2-May-18 1.29 308.73
17-Oct-18 1.88 308.14
11-Jun-19 0.94 1.67 2.78 0.73 308.35
26-Sep-19 0.87 1.92 2.73 1.05 308.10
11-Jun-19 0.83 4.17 6.71 3.34 - Red/orange in colour. Needs new tubing.
26-Sep-19 0.76 6.58 4.30 5.82 - Installed new tubing.
11-Jun-19 0.67 2.33 8.21 1.66 - Installed new tubing.
26-Sep-19 0.62 2.4 8.09 1.78 -
11-Jun-19 0.71 2.07 5.27 1.36 -
26-Sep-19 0.64 2.13 5.11 1.49 - Purged Dry.
11-Jun-19 0.79 1.24 5.18 0.45 283.95 Needs new tubing.
26-Sep-19 0.70 1.73 5.13 1.03 283.46 Installed new tubing.

Notes:
mbgs Meters below ground surface
masl Meters above sea level
TOC Top of casing 
NA No data available

17 606694 5063095

BH8-I N/A N/A 17 607052 5063239

BH9-I N/A N/A

BH11 284.40 285.19

5063079

17 606985 5063240

BH6-III N/A N/A

310.02N/ABH7-11

BH10-I N/A N/A 17 606827

BH6-11

506316360696517

17 607006 5063197

506318560699317N/AN/A
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SW1 17 606740 5063072

SW2 17 607482 5063373

SW3 17 606914 5063195

Upstream of culvert. 

TABLE 2
Surface Water Monitoring Location Data

Chapman Waste Disposal Site
Magnetawan, Ontario

Surface Water 
Monitoring 

Location

UTM Coordinates

Comments

Zo
ne

Ea
st

in
g 

(m
)

N
or

th
in

g 
(m

)



24-Sep-03 12-May-04 27-Oct-04 15-May-05 26-Oct-05 8-May-06 2-Nov-06 8-May-07 24-Oct-07 7-May-08 29-Oct-08 11-May-09 15-Oct-09 2-Jun-10 21-Oct-10 23-Jun-11 27-Oct-11 9-May-12 4-Oct-12 30-May-13 24-Oct-13 8-May-14 30-Oct-14 13-May-15 22-Oct-15 13-Oct-16 18-May-17 25-Oct-17 2-May-18 17-Oct-18 11-Jun-19 26-Sep-19
pH Units 6.84 6.57 7.06 7.11 7.64 7.4 7.7 7.3 6.8 7.9 7.5 6.8 7 - 6.84 7.03 7.28 6.88 6.92 7.63 7.45 6.8 7.2 7.27 7.05 7.2 6.8 6.7 6.7 7 7.44 7.49 6.5-8.5

µS/cm 59 241 83 149 148 234 181 282 58 279 76 369 112 - 85 273 272 230 130 570 400 590 380 320 280 372 716 538 498 434 653 581 -
mg/L 16.1 68 23 70.7 47 80 70 100 20 87 22 130 31 - 29 93 79 59 32 150 100 140 84 74 73 118 238 157 125 122 230 140 80-100
mg/L 42 234 54 176 124 169 115 180 51 200 50 244 60 - 54 168 184 106 60 304 212 318 204 638 150 204 440 304 212 206 310 250 500
mg/L 13 50 18 42.3 37 67 65 80 16 79 27 98 43 - 29 73 71 80 34 220 140 190 140 110 85 111 277 210 179 167 260 153 30-500
mg/L 0.6 12.6 1.6 8.34 5 8 2 15 - 19 - 25 <1 - 2 15 16 7 3 27 14 38 21 20 13 17 44 31 39 26 30.6 22.5 250
mg/L 3.3 12.4 2 7 5 13 9 13 2.7 17 4.6 19 6.8 - 5.6 9.5 15 18 8.2 39 16 44 19 14 13 20.2 36 20 23.2 16.5 31.3 20.7 200
mg/L 4.83 21.2 7.2 19 16 25 22 31 6.4 27 6.8 41 11 - 9.7 31 26 19 10 46 34 44 27 23 23 40.5 71.5 50.1 38.7 37.4 78.6 48.7 -
mg/L 0.99 3.64 1.29 3.7 3.3 4.2 3.4 5.8 1 4.5 1.1 6.2 1.2 - 1.1 3.8 3.4 3.1 1.5 7.5 4.5 7.9 4.2 4.2 3.9 4.13 14.5 7.7 6.84 6.88 8.27 4.36 -
mg/L 2 9.1 2.2 5.5 4.2 6 5.8 5.1 3.4 10 3.9 8.6 4.9 - 3.7 8.3 6.9 6.5 3.5 20 18 15 15 13 7 10.1 21.2 14.4 11.6 7.14 12.5 20.8 -
mg/L 3.6 26.9 6.7 15.9 9 19 8 8 3 19 2 24 4 - 4.0 21 13 9 5 24 9 33 10 7 10 11 61 36 17 12 32.1 13.8 500
mg/L - 1.46 - 0.11 - 0.25 - - - 0.28 0.35 0.64 <0.05 - <0.05 0.14 <0.05 0.72 0.11 9.2 7.1 7.7 9 8.4 2.6 1.44 7.19 8.55 7.51 2.87 7.2 7.18 -
mg/L 2.2 6 1.9 3.7 4.4 5.6 4.1 6 2 6 2 6 3 - 2 3.6 5.2 5 4.3 <0.1 5.1 0.5 0.29 0.93 4.34 7.7 1.1 0.3 0.6 5 <0.10 10.8 10
mg/L - - - - - - - - - - 0.2 0.1 <0.01 - <0.01 <0.01 <0.01 0.049 0.024 0.045 0.022 <0.01 <0.01 0.02 0.111 <0.05 <0.05 <0.05 <0.05 0.12 <0.10 0.16 1
mg/L - 1.8 0.12 0.6 0.4 0.7 0.5 0.6 0.8 1.5 0.8 1.6 0.5 - <0.2 0.6 0.5 1.3 <0.1 10 8.8 7.8 8.4 8.6 3.1 1.6 8.8 10.7 7.6 3.6 7.46 7.74 -
mg/L - - - - - - - - - - - <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 0.0015 <0.001 0.0012 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 0.001 <0.001 -
mg/L 3.3 3.6 1 1.4 1.6 2.2 1.9 2.4 1.4 3.4 1.1 4.4 1.6 - 0.8 2.3 2.7 3.2 1.6 15 5.1 13 6 4.4 4 4.6 10.4 9.3 8.1 4.3 8.9 6.3 5
mg/L - 11 - 10 13 12 5 4 10 20 8 14 <4 - 23 10 11 14 8.6 42 5.6 36 14 6.2 <4 26 36 28 25 21 26 20 -
mg/L 0.05 - - - - - - - - - - <0.1 <0.1 - <0.0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.0001 <0.010 <0.010 0.3
mg/L 0.011 0.195 0.023 0.098 0.007 0.071 0.01 0.007 0.003 0.22 0.025 0.4 <0.002 - 0.019 0.026 0.01 0.12 0.0066 0.66 0.27 3.5 2.3 1.8 1.5 0.453 4.26 7.81 12.9 3.6 2.47 1.00 0.05
mg/L 9.3 8.5 7.4 5.4 5.3 5.1 4.5 5.1 4.8 5.1 3.7 5.2 3.7 - 4.8 4.9 4.5 0.021 0.045 <0.02 <0.02 <0.02 0.032 0.041 <0.02 <0.01 <0.00001 0.02 <0.01 0.02 0.02 <0.02 -
mg/L - - - - 0.008 - - - - - - <0.01 <0.01 - <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - - - - - - <0.10 -
NTU - 19.3 3.4 25.9 72.9 47.8 39.6 11 26.9 38.6 2.3 3.8 4 - 15 6.9 2.3 1.2 3.3 1.5 0.5 <0.2 1 1 0.7 1.0 1.5 1.8 2.1 6.4 1.9 7.0 5
mg/L - - - - - - - - - - - - - - - - - - - <10 <10 <10 <10 14 13 5 <2 6 <2 12 <10 72 -
mg/L - - - - - - - - - - - - - - - - - - - 4 3 <2 <2 <2 <2 3 <2 <2 <2 <2 <5 <5 -

- - - - - - - - 0.504 2.96 0.724 3.57 1.12 - 0.823 2.59 2.53 2.34 1.17 5.55 3.78 5.61 3.64 3.05 2.6 3.50 8.13 5.84 5.08 4.67 - - -
- - - - - - - - 0.604 2.76 0.759 3.62 1.05 - 0.919 2.5 2.41 2.21 1.09 5.82 3.7 5.69 3.53 3.04 2.38 3.50 6.87 4.37 3.8 3.34 - - -

% - - - - - - - - NC NC NC 0.6 NC - NC NC NC 2.32 1 0.72 1.48 0.1 NC 0.1 -8.4 -14.3 -14.3 -16.6 - - -
mg/L - - - - - - - - - - - <0.0001 <0.0001 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00019 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.002 <0.002 -
mg/L 0.09 0.014 0.007 0.031 0.016 0.011 0.014 0.02 0.006 0.016 0.008 0.016 0.008 - 0.011 0.014 0.008 0.011 0.0081 0.023 0.015 0.03 0.024 0.023 0.017 0.012 0.026 0.029 0.027 0.016 0.022 0.032 0.1
mg/L - - - - - - - - - - - - - - - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.003 <0.003 0.006
mg/L - - - - - - - - - - - - - - - - - - <0.001 <0.001 0.0011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.003 <0.003 0.010
mg/L 0.023 0.224 0.038 0.12 0.072 0.14 0.095 0.12 0.029 0.2 0.032 0.15 0.041 - 0.035 0.15 0.12 0.1 0.041 0.34 0.23 0.24 0.17 0.14 0.071 0.105 0.301 0.177 0.162 0.088 0.165 0.177 1.00
mg/L - - - - - - - - - - - <0.0005 <0.0005 - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.001 -
mg/L - - - - - - - - - - - <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002 <0.002 -
mg/L 0.01 0.187 0.02 0.07 0.057 0.14 0.1 0.17 0.02 0.19 0.068 0.22 0.089 - 0.061 0.14 0.2 0.24 0.12 0.62 0.24 0.53 0.24 0.2 0.19 0.266 0.628 0.351 0.332 0.256 0.551 0.329 5
mg/L - - - - - - - - - - - <0.0001 <0.0001 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00015 0.00036 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.0002 0.0001 <0.0001 0.0001 <0.001 <0.001 0.005
mg/L - - - - - - - - - - - <0.005 <0.005 - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 0.001 <0.001 0.005 <0.001 <0.003 <0.003 0.05
mg/L - 0.0002 - - - - - - - 0.011 0.0084 0.0099 <0.0005 - 0.0077 0.0051 <0.0005 <0.0005 <0.0005 0.0014 0.00092 0.0049 0.0045 0.0035 0.0034 0.003 0.008 0.0072 0.008 0.0044 0.008 0.005 -
mg/L - 0.0019 0.0006 - 0.002 0.001 0.001 0.006 - 0.002 0.002 0.003 0.002 - <0.001 0.001 0.002 0.0025 0.0021 0.015 0.0068 0.0086 0.0096 0.006 0.0051 0.0058 0.0104 0.009 0.0067 0.0061 0.010 0.009 1
mg/L - - - - - - - - - - - <0.001 <0.001 - <0.001 <0.001 <0.0005 <0.0005 <0.0005 0.0017 0.00098 <0.0005 <0.0005 0.00061 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.002 <0.002 -
mg/L - 0.001 - 0.002 - 0.001 - - - 0.002 - 0.002 0.003 - <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 0.0026 0.0021 0.0014 <0.001 0.002 0.004 0.002 0.002 0.001 <0.003 <0.003 -
mg/L - - - - - - - - - - <0.1 <0.1 - <0.1 <0.1 <0.1 - - - - - - - <0.0002 <0.0002 <0.0002 <0.2 <0.2 <0.20 - -
mg/L - - - - - 0.0007 - - - - - <0.0005 <0.0005 - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 <0.001 0.01
mg/L - - - - - - - - - - - - - - - - - - - <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 0.001 <0.001 0.001 <0.004 <0.004 0.05
mg/L - - - - - - - - - - - - - - - - - 4 3.6 2.8 3.8 4.3 4.7 4.6 3.6 3.63 3.46 5.56 5.35 3.15 - - -
mg/L - - - - - - - - - - - <0.001 <0.001 - <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002 <0.002 -
mg/L 0.039 0.173 0.051 0.12 0.11 0.15 0.15 0.22 0.046 0.2 0.045 0.23 0.064 - 0.058 0.19 0.15 0.095 0.057 0.31 0.23 0.26 0.18 0.15 0.13 0.187 0.534 0.299 0.262 0.198 0.419 0.379 -
mg/L - - - - - - - - - - - <0.005 <0.005 - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002 <0.002 -
mg/L - 0.0001 - - - - - - - - - - - - - - - - - 0.0048 0.0023 0.0015 0.00066 0.0006 0.00049 0.0007 0.0034 0.0015 0.001 0.001 0.004 <0.002 0.02
mg/L - - - - - - - - - - - <0.001 <0.001 - <0.0001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 0.00052 <0.0005 <0.0005 <0.0005 <0.0005 0.0023 <0.0005 <0.0005 0.0082 <0.0005 <0.002 <0.002 -
mg/L 0.093 - - - - - - 0.007 - 0.009 - <0.005 0.012 - <0.005 <0.005 <0.005 <0.005 0.0082 0.0085 0.009 0.0075 0.0096 0.013 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 5

oC - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 13.2 10.9 -
pH Units 6.8 7.0 7.9 8.6 8.6 6.8 7.1 7 7.4 6.7 8 5.9 6.16 6.24 7.8 6.34 7.66 7.25 9.03 6.86 6.87 6.41 6.52 6.74 5.31 6.31 6.61 - 7.15 6.8 6.7 6.2 6.5-8.5

Coductivity uS/cm 64 268 92 166 124 229 191 229 70 799 345 168 114 128 221 210 265 218 96 386 351 523 306 225 204 228 0.73 - 0.46 0.54 711.00 416.30 -
Oxidation Reduction Potential mV - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 168 148.4 -

mg/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1.5 1.23 -
Notes:

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines”, dated June 2003.

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

BH-1
Sample Collection Date (dd/mm/yyyy)

Sample Designation

BOLD

INSV

Potassium

UnitsParameter

pH Lab
Conductivity 
Hardness
Total Dissolved Solids
Alkalinity
Chloride
Sodium
Calcium

Units

NC

CNL

LS

Ontario Drinking Water Quality Standards*

Magnesium

Orthophosphate

Sulphate
Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics
Dissolved Organic Carbon
Chemical Oxygen Demand
Iron
Manganese
Phosphorus

Beryllium

Turbidity
Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance
Silver
Aluminum
Antimony
Arsenic
Barium

Sillicon

Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper

TABLE 3
Groundwater Quality Results - BH-1

Chapman Waste Disposal Site
Magnetawan, Ontario

Dissolved Oxygen

Field Measurements
Temperature
pH

ODWQS

Tin
Strontium
Titanium
Uranium
Vanadium
Zinc

Molybdenum
Nickel
Phosphate
Lead
Selenium
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24-Sep-03 12-May-04 27-Oct-04 15-May-05 26-Oct-05 8-May-06 2-Nov-06 8-May-07 24-Oct-07 7-May-08 29-Oct-08 11-May-09 15-Oct-09 2-Jun-10 21-Oct-10 23-Jun-11 27-Oct-11 9-May-12 4-Oct-12 30-May-13 24-Oct-13 8-May-14 30-Oct-14 13-May-15 22-Oct-15 13-Oct-16 18-May-17 25-Oct-17 2-May-18 17-Oct-18 11-Jun-19 26-Sep-19
pH Units 6.61 6.65 7.04 7.35 8.11 7.8 7.9 7.2 6.8 7.9 7.6 6.5 6.8 7.1 6.96 6.94 6.91 6.83 6.62 7.66 6.84 7.16 7.11 7.22 7.06 7.0 6.9 7.3 6.9 7.0 7.48 7.40 6.5-8.5
µS/cm 531 645 307 256 308 317 246 202 304 284 185 224 174 262 354 336 499 450 570 440 770 490 930 1000 960 954 740 778 820 820 596 923 -
mg/L 183 103 101 116 130 98 100 76 110 98 68 78 68 120 140 110 180 160 190 100 280 110 370 430 350 380 222 305 389 298 239 349 80-100
mg/L 309 262 180 313 2870 201 143 123 170 220 120 150 125 170 230 198 314 250 320 248 496 254 604 136 574 608 450 498 488 468 312 452 500
mg/L 155 153 133 126 148 135 106 82 88 105 69 96 63 85 111 92 105 100 130 160 170 180 250 320 310 263 274 292 338 346 230 311 30-500
mg/L 38.4 17.1 11.5 11.4 11 13 8 5 21 15 4 10 3 11 25 29 63 42 64 24 74 24 45 49 42 21 43 19 14 24 26.2 24.1 250
mg/L 21.2 15.6 15.8 17 18 16 17 12 13 17 7.8 12 8.7 9.3 9.4 13 17 19 23 24 39 28 61 78 57 69.8 33.1 42.4 23.2 34.6 27.4 33.0 200
mg/L 53.3 29.9 27.9 31 36 28 30 21 30 29 18 21 18 32 38 31 51 44 52 30 78 33 100 110 98 107 72.5 87.3 86.5 81.7 72.7 98.8 -
mg/L 12.2 6.87 7.49 8.7 10 6.7 7.5 5.4 8.1 6.4 5.5 6.2 5.5 8.9 11 7.8 14 12 14 5.9 22 5.6 28 34 25 27.4 9.9 21 41.9 22.9 13.9 24.9 -
mg/L 11 12.7 4.7 6 6.7 13 7.9 6.7 5.7 11 3.2 5.6 4 4.6 4.3 6.3 5.7 5.7 5.9 18 6.5 17 7.7 7.5 6.4 5.93 19.1 5.69 5.36 7.1 11.9 6.74 -
mg/L 64.1 15.1 11.5 10.9 11 13 12 11 11 18 16 12 12 17 20 18 33 34 34 16 86 22 140 140 120 198 70 118 104 104 46.7 78.0 500
mg/L 1.82 3.94 0.92 3.64 0.54 4.53 2.15 1.54 1.14 2.8 0.3 1.1 0.12 0.07 <0.05 0.54 0.52 1.2 1 5.2 0.74 13 2.6 0.7 0.6 0.18 14.4 1.61 0.04 0.73 5.86 0.51 -
mg/L - - - 0.1 0.1 - 0.3 0.4 - 0.4 0.9 1.8 2.3 2.3 1.7 2.1 0.7 1.8 0.55 0.13 4.3 <0.1 7.96 2.17 0.52 8.4 0.7 2.8 2.6 1.1 <0.20 <0.25 10
mg/L - - - - - 0.02 0.07 0.02 - 0.04 - <0.01 <0.01 0.14 0.03 0.07 0.06 0.084 <0.01 <0.01 0.085 <0.01 0.109 0.044 0.015 0.32 <0.05 0.13 0.3 0.14 <0.20 <0.25 1
mg/L 3.85 1.21 6.6 1.5 4.8 3 5 1.7 5 1.1 1.6 1.1 1.4 <1 1.5 1.2 2.1 8.8 11 2.1 13 3.9 1.8 1.5 1.0 14.4 2.1 0.7 1.3 6.63 1.11 -
mg/L - - - - - <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.003 0.0057 0.0012 0.0035 <0.001 0.0025 0.0013 <0.001 0.005 <0.001 <0.001 <0.001 <0.001 0.002 0.002 -
mg/L 10.9 5.6 6.5 5.3 10.9 6.1 5.6 4.5 3.7 7.4 2 2.2 1.4 2.4 4.2 4.6 7.2 6.3 9.9 9.8 13 11 16 18 14 12.8 12.2 10.2 10.7 8.4 11.0 10.0 5
mg/L 24 27 77 21 11 - 17 15 35 9 7 7 7 9 11 21 17 28 31 37 35 44 36 33 55 45 30 31 34 25 26 -
mg/L 0.49 6.56 1.53 0.55 4.4 4.6 1.8 0.63 1.3 1 0.61 0.16 0.19 <0.1 <0.1 0.2 <0.1 <0.1 0.15 3.9 <0.1 1.3 <0.1 <0.1 <0.1 <0.1 4.9 0.455 <0.1 0.585 9.71 0.531 0.3
mg/L 2.93 1.24 0.471 0.41 0.49 0.73 0.62 0.4 0.46 0.69 0.28 0.33 0.27 0.28 0.36 0.45 0.6 0.52 0.6 0.76 0.87 0.78 1.2 1.2 1.1 1.4 6.14 0.975 1.16 1.38 4.06 1.51 0.05
mg/L 13.4 10 6.7 4.3 5.7 5.5 4.4 4.3 4.5 4.2 4 4.5 4.2 5 5.1 4.4 5.1 0.078 0.23 0.3 0.12 0.18 0.21 0.071 0.18 0.57 <0.01 0.02 0.05 0.1 0.46 0.57 -
mg/L - - - - 0.009 - - - - 0.01 - <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - - - - - - <0.50 -
NTU 3.4 10.2 410 1350 422 2350 3860 398 684 130 200 440 390 220 63 46 38 85 67 17 86 51 15 22 90.3 34.5 33.3 64.4 204 52.0 81.1 5
mg/L - - - - - 210 510 140 140 66 62 222 24 47 50 152 289 230 -
mg/L - - - - - <2 <2 <2 <2 <2 <2 4 3 <2 <2 <2 <5 <5 -

2.57 2.92 1.86 2.58 1.75 2.55 3.47 3.18 4.62 4.02 5.2 4.15 7.64 4.7 9.65 11 9.95 10.6 8.18 9.04 9.71 9.85 - - -
3.01 3.22 1.85 2.3 1.87 2.87 3.31 2.96 4.57 4.2 5.01 3.99 7.55 4.74 10.5 12.1 9.63 10.8 6.36 8.08 9.5 7.64 - - -

% 7.81 4.86 NC NC NC NC 2.4 3.52 0.51 2.28 1.84 2 0.59 0.41 4.36 5.09 1.59 0.9 -12.5 -5.6 1 -12.6 - - -
mg/L - - - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.002 <0.002 -
mg/L - 0.346 0.011 0.009 1.1 0.96 0.018 0.025 0.046 0.051 0.2 0.056 0.087 0.05 0.033 0.028 0.008 0.0099 0.014 0.027 0.01 0.019 0.011 0.01 0.0093 0.001 0.016 0.062 0.004 0.007 0.024 0.006 0.1
mg/L - - - - - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.003 <0.003 0.006
mg/L - - - - - - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.003 <0.003 0.010
mg/L 0.128 0.119 0.082 0.082 0.11 0.12 0.096 0.07 0.081 0.11 0.039 0.067 0.05 0.086 0.1 0.1 0.15 0.13 0.17 0.13 0.23 0.16 0.29 0.27 0.24 0.212 0.257 0.033 0.179 0.168 0.216 0.186 1.00
mg/L - - - - - - - - - - - <0.005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.001 -
mg/L - - - - - - - - - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002 <0.002 -
mg/L 0.21 0.175 0.142 0.12 0.13 0.17 0.17 0.11 0.085 0.2 0.078 0.11 0.071 0.12 0.16 0.2 0.24 0.25 0.27 0.35 0.41 0.36 0.66 0.84 0.81 0.638 0.47 0.083 0.753 0.542 0.419 0.642 5
mg/L - - - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00015 0.00015 0.00013 0.00015 0.00019 0.00013 <0.0001 0.0003 <0.0001 <0.0001 <0.0001 <0.001 <0.001 0.005
mg/L - - - - - - - - - - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.002 0.002 <0.001 0.006 <0.001 <0.003 <0.003 0.05
mg/L 0.021 0.0065 0.0035 0.0025 0.0038 0.004 0.0028 0.0019 0.0023 0.0029 0.011 0.011 0.014 0.0015 0.01 0.0061 0.0029 0.0028 0.0033 0.0027 0.0047 0.0025 0.0051 0.0057 0.0048 0.0037 0.0101 0.003 0.0029 0.004 0.008 0.004 -
mg/L - 0.002 0.0006 - 0.006 0.005 0.001 - 0.001 0.001 0.002 0.003 0.003 0.002 0.002 0.002 0.002 0.0013 0.0028 0.0018 0.0044 0.0028 0.0081 0.0097 0.0085 0.0076 0.0038 0.0005 0.006 0.0066 <0.003 0.004 1
mg/L - - - - - - - - - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 0.00064 <0.0005 0.00089 0.00053 0.00088 0.001 <0.0005 <0.0005 <0.0005 0.0006 0.0008 <0.002 <0.002 -
mg/L - 0.003 0.003 0.002 0.004 0.003 0.002 0.001 0.001 0.002 0.002 0.002 0.003 0.001 0.002 0.002 0.002 0.0015 0.0034 0.0014 0.0034 0.0021 0.0053 0.0052 0.0032 0.004 0.004 <0.001 0.003 0.003 <0.003 0.003 -
mg/L - - - 0.093 0.079 - - - - - <0.1 <0.1 - <0.1 - <0.1 <0.1 - - - - - - - <0.0002 <0.2 <0.0002 <0.0002 <0.40 - -
mg/L - 0.0006 - - 0.0011 0.0015 - - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 <0.001 0.01
mg/L - - - - - - - - - - - - - - - - - - - <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 0.002 <0.004 <0.004 0.05
mg/L - - - - - - - - - - - - - - - - - 4.6 4.6 3.9 4.6 3.7 3.9 4.8 3.8 3.55 4.59 2.11 3.87 2.71 - - -
mg/L - - - - - - - - - - - <0.001 <0.001 <0.001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002 <0.002 -
mg/L 0.306 0.19 0.184 0.2 0.2 0.18 0.2 0.14 0.19 0.19 0.12 0.14 0.13 0.21 0.25 0.2 0.35 0.29 0.37 0.21 0.53 0.2 0.68 0.76 0.67 0.505 0.257 0.075 0.566 0.506 0.391 0.638 -
mg/L - 0.03 - - 0.11 0.078 - - - - 0.018 <0.005 0.007 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002 <0.002 -
mg/L 0.0006 0.0002 0.0002 0.00062 0.00055 0.00097 0.0022 0.004 0.0049 0.0037 0.0037 0.0001 0.0043 0.0035 0.003 0.005 0.02
mg/L - 0.0046 - - 0.006 0.007 - 0.001 - 0.001 0.002 0.001 <0.001 <0.0001 <0.001 <0.0005 <0.0005 <0.0005 0.0017 <0.0005 0.0011 <0.0005 <0.0005 <0.0005 0.0049 0.0013 <0.0005 0.0132 <0.0005 <0.002 <0.002 -
mg/L 0.02 0.006 - - 0.036 0.008 - - - 0.007 - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.018 0.014 0.0081 0.0059 <0.005 0.0091 <0.005 0.009 <0.005 0.01 <0.005 0.008 <0.005 <0.005 5

oC - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 9.7 10.9 -
pH Units 6.8 7 7.7 8.5 8.5 7.02 6.98 7 7 6.7 7.61 5.8 5.85 6.52 6.14 6.42 7.13 7 8.57 7.07 6.57 6.82 6.35 7 6.3 5.61 6.57 - 7.09 7.08 6.75 6.3 -

uS/cm 466 366 297 279 318 313 279 197 248 902 482 109 203 262 370 98 478 200 550 314 679 445 721 699 684 458 0.77 - 0.85 0.81 633.7 653 -
Oxidation Reduction Potential mV - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 170.1 170.6 -

mg/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1.5 1.32 -
Notes:

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines”, dated June 2003.

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

Conductivity 
Hardness
Total Dissolved Solids
Alkalinity

Units

BOLD

INSV

NC

Ontario Drinking Water Quality Standards*

CNL

LS

Potassium

Chloride
Sodium
Calcium

Phosphorus

ODWQS

TABLE 4
Groundwater Quality Results - BH-2

Chapman Waste Disposal Site
Magnetawan, Ontario

BH-2
Sample Collection Date (dd/mm/yyyy)

Sample Designation

Parameter Units

pH Lab

Bismuth
Boron
Cadmium

Magnesium

Orthophosphate

Sulphate
Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics
Dissolved Organic Carbon
Chemical Oxygen Demand
Iron
Manganese

Beryllium

Turbidity
Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance
Silver
Aluminum
Antimony
Arsenic
Barium

Chromium
Cobalt

Field Measurements
Temperature
pH

Copper

Dissolved Oxygen

Coductivity

Zinc

Molybdenum
Nickel

Tin
Strontium
Titanium
Uranium
Vanadium

Phosphate
Lead
Selenium
Sillicon
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24-Sep-03 12-May-04 27-Oct-04 15-May-05 26-Oct-05 8-May-06 2-Nov-06 8-May-07 24-Oct-07 7-May-08 29-Oct-08 11-May-09 15-Oct-09 2-Jun-10 21-Oct-10 23-Jun-11 27-Oct-11 9-May-12 4-Oct-12 30-May-13 24-Oct-13 8-May-14 30-Oct-14 13-May-15 22-Oct-15 13-Oct-16 18-May-17
pH Units 4.49 6.16 6.01 6.65 7.09 6.9 6.7 6 6.9 6.7 6.8 5.9 6.2 6.4 6.15 6.24 6.46 6.25 5.72 6.45 5.01 6.1 6.42 6.12 6.18 6.1 6.1 6.5-8.5
µS/cm 560 41 46 31.9 37 34 39 134 41 89 44 54 40 60 69 70 40 46 41 61 63 33 38 70 37 64 85 -
mg/L 242 12 13 11.5 12 12 13 27 11 17 16 18 14 19 17 22 12 17 17 20 15 11 11 18 11 19 22 80-100
mg/L 395 92 36 480 130 34 27 66 25 60 30 37 30 40 42 40 22 30 <10 68 56 32 58 58 44 46 120 500
mg/L - 6.6 3 11.1 8 8 7 2 5 3 5 7 10 6 7 6 6 6.1 4.1 3.8 <1 4.5 8.5 5.3 8.2 7 14 30-500
mg/L 4.6 1.4 0.9 1.63 2 2 1 30 3 17 4 5 2 6 12 7 2 2 2 3 3 1 1 14 2.1 3 5 250
mg/L 11.4 0.8 0.9 1.2 1.3 1.1 1.3 2.2 2.4 4.4 2.2 1.7 1.6 1.7 1.6 2.4 1.1 1.3 1.1 1.3 1.2 1 1.1 1.4 2 3.31 3.13 200
mg/L 87 4.3 4.4 5 4.3 4.2 4.4 9.2 3.6 5.8 5.1 6.1 4.8 6.3 5.7 7.3 4.1 5.5 5.7 6.7 5 3.8 3.8 6 3.7 6.51 7.55 -
mg/L 6 0.41 0.51 0.71 0.67 0.44 0.62 1.1 0.45 0.68 0.68 0.73 0.6 0.82 0.76 0.8 0.49 0.65 0.78 0.83 0.59 0.37 0.39 0.76 0.42 0.546 0.647 -
mg/L 2 0.9 0.7 1.1 0.78 0.85 0.87 1 0.69 0.95 0.69 0.8 0.67 0.62 0.8 1.1 0.8 0.82 0.73 0.62 0.44 0.41 0.79 0.55 0.54 0.858 1.01 -
mg/L 272 6.4 10.4 6.4 6 6 6 3 6 6 5 5 4 3 4 4 4 4 4 5 12 3 4 2 3.1 10 7 500.0
mg/L 0.28 0.03 - 0.07 - - - - - - - <0.05 <0.05 <0.05 <0.005 <0.05 <0.05 <0.05 0.18 <0.05 <0.05 <0.05 <0.05 <0.05 0.04 0.01 -
mg/L 0.4 0.2 0.2 0.2 0.2 0.2 0.7 1.1 0.2 2 0.5 2.4 0.3 2 0.6 1.9 0.8 1.4 1 3.2 1.2 0.68 0.48 0.28 <0.1 1.6 2.8 10
mg/L - - - - - - - - - - - 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.05 1
mg/L - 1.36 0.68 2.6 2.7 1 1.6 2.4 2.7 1.7 1.1 1.8 2.3 1.6 <1 1.5 2 0.76 <0.23 0.43 0.78 0.42 0.34 0.24 0.23 0.2 0.2 -
mg/L - - - - 0.002 - - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -
mg/L 68.7 95.8 26.2 4 32.1 18.4 12.8 18.1 26.1 12.5 7.7 1.9 2.7 1.7 1.7 1.8 1.7 1.5 1.9 2.1 2.4 2.6 2.6 2.7 2.7 3.9 3.4 5
mg/L 254 64 110 110 56 36 60 96 47 21 51 67 15 17 32 61 14 13 13 4.9 7.4 13 4.2 7.8 29 20 -
mg/L 56.2 0.09 0.4 1.9 2.1 0.055 1.6 0.073 0.25 - 0.64 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3
mg/L 3.01 0.02 0.028 0.045 0.092 0.015 0.087 0.028 0.011 0.026 0.053 0.046 0.045 0.018 0.056 0.011 0.016 0.0058 0.0052 0.0092 0.018 0.0068 0.0034 0.019 0.013 <0.005 0.011 0.05
mg/L 9.9 4.8 5.4 3.7 4 2.5 3.8 2.8 2.9 2.6 3 3 2.8 2.9 3 3 3 0.13 0.48 0.13 0.18 0.099 0.29 0.39 0.1 0.13 0.08 -
mg/L - - - - 0.013 - - - - - - <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.014 <0.01 0.01 <0.01 - -
NTU - 24 8.8 627 636 792 3170 1880 159 910 150 1900 770 660 500 290 120 120 320 34 81 45 63 37 51 40.4 35.1 5
mg/L - - - - - - - - - - - - - - - - - - - - - 74 140 270 550 62 73 -
mg/L - - - - - - - - - - - - - - - - - - - - - <2 <2 <2 <2 <2 <2 -

- - - - - - - - 0.331 0.796 0.362 0.56 0.384 0.598 0.534 0.314 0.362 0.278 0.488 0.399 0.252 0.321 0.583 0.288 0.54 0.78 -
- - - - - - - - 0.385 0.576 0.524 0.472 0.389 0.447 0.568 0.319 0.414 0.426 0.498 0.386 0.288 0.303 0.456 0.332 0.54 0.59 -

% - - - - - - - - NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC -0.2 n/a -
mg/L - - - 0.0007 - - - - - - 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00013 <0.0001 <0.0001 <0.0001 <0.0001 -
mg/L 6.93 0.103 0.648 1.2 2.1 0.1 1.9 0.18 0.32 0.1 0.69 0.11 0.13 0.045 0.11 0.055 0.068 0.073 0.076 0.1 0.13 0.11 0.11 0.16 0.12 0.097 0.093 -
mg/L - - - - - - - - - - - - - - - - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 -
mg/L - - - - - - - - - - - - - - - - - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.010
mg/L 0.121 0.013 0.014 0.022 0.021 0.012 0.022 0.026 0.011 0.021 0.018 0.017 0.011 0.017 0.018 0.027 0.013 0.018 0.018 0.021 0.021 0.017 0.018 0.022 0.013 0.029 0.059 1.00
mg/L 0.0013 - - - - - - - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 -
mg/L - - - - - - - - - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -
mg/L 0.01 0.006 - - - - - - - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.015 0.019 <0.01 0.023 0.017 <0.01 0.023 0.024 5
mg/L - - - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00018 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.005
mg/L - - - - - - - - - - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 0.05
mg/L 0.124 0.0002 0.0005 0.001 0.002 - 0.0018 - - 0.011 0.0016 0.01 0.023 0.0009 0.01 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0006 -
mg/L 0.015 0.001 0.0017 0.006 0.005 - 0.004 - 0.001 - 0.003 0.001 <0.001 0.002 0.001 <0.001 <0.001 0.0011 0.0015 0.0012 0.0011 0.0011 0.0026 0.0014 0.0011 0.0024 0.0017 1
mg/L - - - - - - - - - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 -
mg/L 0.13 - - 0.001 0.001 0.001 0.001 - - 0.001 - 0.001 0.004 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 -
mg/L - - - - 0.94 - 0.1 - - - - <0.1 <0.1 - <0.1 - <0.1 <0.1 - - - - - - - <0.0002 <0.0002 0.01
mg/L - 0.0005 - 0.0009 0.0012 0.0009 0.001 - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0001 <0.0001 0.01
mg/L - - - - - - - - - - - - - - - - - - - <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 -
mg/L - - - - - - - - - - - - - - - - - 2.8 2.5 2.5 2.9 2.4 2.5 2.9 2.7 2.01 2.46 -
mg/L - - - - - - - - - - - <0.001 <0.001 <0.001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 -
mg/L 0.167 0.022 0.025 0.028 0.026 0.02 0.026 0.054 0.028 0.034 0.033 0.039 0.033 0.043 0.044 0.058 0.031 0.037 0.047 0.048 0.033 0.028 0.029 0.045 0.034 0.061 0.086 -
mg/L - - 0.015 0.069 0.086 - 0.077 - 0.013 - 0.027 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -
mg/L - - 0.0002 0.0003 - - - - - - - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00011 <0.0001 <0.0001 0.02
mg/L - - - 0.002 0.003 - 0.003 - - - - <0.001 <0.001 - <0.0001 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 <0.0005 -
mg/L 1.29 0.005 0.009 - 0.009 - 0.006 - - 0.009 - <0.005 0.01 0.008 <0.005 0.005 <0.005 0.011 0.016 0.015 0.0068 0.014 0.015 0.012 0.0062 0.036 0.122 5

oC - - - - - - - - - - - - - - - - - - - - - - - - - - - -
pH Units 6.6 6.9 7.7 8.7 8.6 7.08 7.04 7.2 7 7.4 8.2 5.6 6.03 6.04 6.42 5.99 7.44 7.86 8.98 7.42 6.6 5.92 6.35 6.06 5.71 6.49 5.92 6.5-8.5

Coductivity uS/cm 464 36 61 54 47 48 55 74 85 253 378 46 73 53 70 135 339 77 132 48 36 40 22 37 45 85 0.1 -
Oxidation Reduction Potential mV - - - - - - - - - - - - - - - - - - - - - - - - - - - -

mg/L - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Notes:

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines”, dated June 2003.

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

CNL

LS

Units

Ontario Drinking Water Quality Standards*

BOLD

INSV

NC

Parameter Units ODWQS

TABLE 5
Groundwater Quality Results - BH-3

Chapman Waste Disposal Site
Magnetawan, Ontario

BH-3
Sample Collection Date (dd/mm/yyyy)

Sample Designation

Potassium

pH Lab
Conductivity 
Hardness
Total Dissolved Solids
Alkalinity
Chloride
Sodium
Calcium
Magnesium

Orthophosphate

Sulphate
Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics
Dissolved Organic Carbon
Chemical Oxygen Demand
Iron
Manganese
Phosphorus

Beryllium

Turbidity
Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance
Silver
Aluminum
Antimony
Arsenic
Barium

Lead
Selenium
Sillicon

Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper
Molybdenum
Nickel
Phosphate

Field Measurements
Temperature
pH

Dissolved Oxygen

Tin
Strontium
Titanium
Uranium
Vanadium
Zinc
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11-Jun-19 26-Sep-19
pH Units 6.58 6.37 6.5-8.5

µS/cm 56 65 -
mg/L 4.9 4.1 80-100
mg/L 84 42 500
mg/L 18 20 30-500
mg/L 1.54 0.85 250
mg/L 11.7 10.6 200
mg/L 1.53 1.29 -
mg/L 0.26 0.22 -
mg/L 0.54 0.44 -
mg/L 5.64 6.33 500
mg/L <0.02 0.12 -
mg/L 0.10 0.12 10
mg/L <0.05 <0.05 1
mg/L 0.57 0.24 -
mg/L 0.001 <0.001 -
mg/L 5.6 3.8 5
mg/L 29 11 -
mg/L <0.010 <0.010 0.3
mg/L 0.022 0.008 0.05
mg/L 12.2 4.90 -
mg/L <0.10 -
NTU 1140 1460 5
mg/L 7390 4650 -
mg/L <5 <5 -

- - -
- - -

% - - -
mg/L <0.002 <0.002 -
mg/L 0.078 0.112 0.1
mg/L <0.003 <0.003 0.006
mg/L <0.003 <0.003 0.010
mg/L 0.006 0.003 1.00
mg/L <0.001 <0.001 -
mg/L <0.002 <0.002 -
mg/L 0.020 0.051 5
mg/L <0.001 <0.001 0.005
mg/L <0.003 <0.003 0.05
mg/L <0.001 <0.001 -
mg/L <0.003 0.006 1
mg/L 0.006 0.006 -
mg/L <0.003 <0.003 -
mg/L <0.10 - -
mg/L <0.001 <0.001 0.01
mg/L <0.004 <0.004 0.05
mg/L - - -
mg/L <0.002 <0.002 -
mg/L 0.014 0.007 -
mg/L <0.002 0.002 -
mg/L <0.002 <0.002 0.02
mg/L <0.002 <0.002 -
mg/L <0.005 0.019 5

oC 8.4 10.5 -
pH Units 6.48 5.68 6.5-8.5

Coductivity uS/cm 63.4 48.4 -
Oxidation Reduction Potential mV 105.1 179.4 -

mg/L 4.34 4.84 -
Notes:

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe Drinking Water 
Act”, dated 2002, and "Technical Support Document for Ontario Drinking Water Standards, Objectives 

and Guidelines”, dated June 2003.

Alkalinity

Parameter Units

Sample Designation 

ODWQS
Sample Collection Date (dd/mm/yyyy)

BH3-II

pH Lab
Conductivity 
Hardness
Total Dissolved Solids

Dissolved Organic Carbon

Chloride
Sodium
Calcium
Magnesium
Potassium
Sulphate
Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics

Silver

Chemical Oxygen Demand
Iron
Manganese
Phosphorus
Orthophosphate
Turbidity
Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance

Molybdenum

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper

Uranium
Vanadium
Zinc
Field Measurements

Nickel
Phosphate
Lead
Selenium
Sillicon
Tin

NC

CNL

LS

Units

TABLE 6
Groundwater Quality Results - BH-3-II

Chapman Waste Disposal Site
Magnetawan, Ontario

Temperature
pH

Dissolved Oxygen

Ontario Drinking Water Quality Standards*

BOLD

INSV

Strontium
Titanium

Pinchin File Number 225335.001



12-May-04 10/27/2004 (DRY) 5/15/2005 (INSV) 10/26/2005 (DRY) 5/8/2006 9 (INSV) 11/2/2006 (DRY) 8-May-07 10/24/2007 (INSV) 5/7/2008 (INSV) 10/29/2008 (INSV) 5/11/2009 (INSV) 15-Oct-09 2-Jun-10 21-Oct-10 23-Jun-11 27-Oct-11 9-May-12 4-Oct-12 30-May-13 24-Oct-13 8-May-14 30-Oct-14 13-May-15 10/13/2016 (INSV) 5/18/2017 (INSV) 10/25/2017 (INSV) 5/2/2018 (DRY) 17-Oct-18 11-Jun-19 9/26/2019 (INSV)
pH Units 6.27 - - - - - - - - - - 6.4 7.1 7.01 5.74 6.41 7.35 6.6 7.38 7.25 7.12 7.34 7.12 - - - - 7.2 7.56 - 6.5-8.5
µS/cm 94 - - - - - - - - - - 119 208 222 383 435 920 950 1500 1200 1500 1200 970 - - - - 603 730 - -
mg/L 25 - - - - - - - - - - 39 62 71 69 73 200 210 370 320 500 470 420 - - - - 228 350 - 80-100
mg/L 110 - - - - - - - - - - 75 140 150 260 292 512 608 1020 866 1010 880 672 - - - - 370 484 - 500
mg/L 8.5 - - - - - - - - - - 22 49 13 2 13 170 95 230 170 260 160 130 - - - - 227 184 - 30-500
mg/L 1.4 - - - - - - - - - - 3 15 22 35 38 110 97 110 88 73 33 21 - - - - 5 5.67 - 250
mg/L 1.9 - - - - - - - - - - 3.3 10 11 37 42 94 90 140 100 98 60 37 - - - - 11.5 11.6 - 200
mg/L 7.9 - - - - - - - - - - 13 20 23 21 22 55 60 110 96 160 150 140 - - - - 79.7 123 - -
mg/L 1.19 - - - - - - - - - - 1.6 2.7 3.2 4.3 4.3 15 15 24 21 26 23 19 - - - - 6.99 10.3 - -
mg/L 2.2 - - - - - - - - - - 2.1 5.9 3 7.4 10 20 18 50 37 43 36 22 - - - - 16.5 12.4 - -
mg/L 15.3 - - - - - - - - - - 7 7 14 63 50 76 38 220 180 370 370 290 - - - - 63 137 - 500
mg/L - - - - - - - - - - - <0.05 0.07 0.07 0.08 <0.05 3.6 <0.05 7.1 <0.05 8.5 <0.05 <0.05 - - - - 0.06 0.09 - -
mg/L 2 - - - - - - - - - - 5.3 5 11 10 13 5.9 41 32 26 15.4 22.9 19 - - - - 11.1 15.2 - 10
mg/L - - - - - - - - - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.12 <0.01 <0.01 <0.01 <0.01 - - - - <0.05 <0.10 - 1
mg/L 0.25 - - - - - - - - - - 0.7 0.5 2 1.8 1.5 6.9 1.6 11 3.96 11 2.3 1.7 - - - - 0.9 1.1 - -
mg/L - - - - - - - - - - <0.001 <0.001 <0.001 <0.001 <0.001 0.0068 0.0041 0.0043 0.0041 0.0024 0.0011 <0.001 - - - - <0.001 <0.001 - -
mg/L 6 - - - - - - - - - - 1.2 2.3 1.3 5.2 9.1 35 25 61 51 45 25 17 - - - - 11 8.7 - 5
mg/L 12 - - - - - - - - - - <4 5 46 20 31 100 58 160 130 120 66 41 - - - - 40 22 - -
mg/L - - - - - - - - - - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - - - <0.1 <0.010 - 0.3
mg/L 0.143 - - - - - - - - - - 0.021 0.042 0.035 0.29 0.23 1.8 1.3 1.7 1 1.5 0.36 0.048 - - - - <0.005 <0.002 - 0.05
mg/L 5.6 - - - - - - - - - - 3.1 5 4 3 3.1 0.28 0.23 0.2 1 0.12 0.44 0.15 - - - - 0.05 0.12 - -
mg/L - - - - - - - - - - - <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - - - - - - -
NTU 5.6 - - - - - - - - - - 370 3.4 1900 44 220 93 73 7.8 180 240 93 52 - - - - 55.3 30.5 - 5
mg/L - - - - - - - - - - - - - - - - - - 100 990 210 400 290 - - - - 97 172 - -
mg/L - - - - - - - - - - - - - - - - - - <2 <2 <2 <2 <2 - - - - <2 <5 - -

- - - - - - - - - - - 1.06 1.9 1.96 3.09 3.32 8.5 8.35 14.7 11.5 16 13.3 10.6 - - - - 6.77 - - -
- - - - - - - - - - - 0.982 1.84 1.98 3.19 3.56 8.85 8.62 15.1 11.9 16 12.9 10.6 - - - - 5.48 - - -

% - - - - - - - - - - - NC NC NC 1.59 3.55 1.99 1.62 1.58 1.88 0.09 1.58 0.1 - - - - -10.5 - - -
mg/L - - - - - - - - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - - - - <0.0001 <0.002 - -
mg/L 0.017 - - - - - - - - - - 0.011 0.01 0.018 0.084 0.11 0.046 0.067 0.11 0.1 0.079 0.066 0.039 - - - - 0.028 0.018 - 0.1
mg/L - - - - - - - - - - - - - - - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - - - - <0.0005 <0.003 - 0.006
mg/L - - - - - - - - - - - - - - - - - - 0.0014 <0.001 0.003 <0.001 <0.001 - - - - 0.001 <0.003 - 0.010
mg/L 0.047 - - - - - - - - - - 0.076 0.088 0.14 0.23 0.23 0.36 0.41 0.71 0.52 0.66 0.42 0.25 - - - - 0.128 0.126 - 1.00
mg/L - - - - - - - - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - - - - <0.0005 <0.001 - -
mg/L - - - - - - - - - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0021 <0.001 <0.001 <0.001 <0.001 <0.001 - - - - <0.001 <0.002 - -
mg/L 0.011 - - - - - - - - - - 0.033 0.15 0.025 0.13 0.22 0.2 0.2 0.69 0.66 0.79 0.73 0.56 - - - - 0.504 0.397 - 5
mg/L - - - - - - - - - - - <0.0001 <0.0001 <0.0001 0.0002 0.0001 0.00019 0.00034 0.00062 0.00025 0.00015 0.00022 <0.0001 - - - - <0.0001 <0.001 - 0.005
mg/L - - - - - - - - - - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - - - - <0.001 <0.003 - 0.05
mg/L 0.001 - - - - - - - - - - <0.0005 0.012 0.0005 0.0016 0.0018 0.0054 0.0049 0.0047 0.0042 0.0029 0.0017 0.00068 - - - - 0.0007 <0.001 - -
mg/L 0.0009 - - - - - - - - - - <0.001 0.002 0.001 0.003 0.006 0.025 0.015 0.04 0.032 0.033 0.016 0.0079 - - - - 0.0077 0.005 - 1
mg/L - - - - - - - - - - - <0.001 <0.001 <0.001 <0.001 <0.0005 0.0007 0.00064 0.00085 0.0005 0.00064 <0.0005 <0.0005 - - - - <0.0005 <0.002 - -
mg/L 0.002 - - - - - - - - - - <0.001 0.001 0.002 0.003 0.004 0.0069 0.004 0.01 0.007 0.0088 0.004 0.0026 - - - - 0.002 <0.003 - -
mg/L - - - - - - - - - - - <0.1 - <0.1 - <0.1 <0.1 - - - - - - - - - - <0.0002 <0.20 - -
mg/L 0.0005 - - - - - - - - - - <0.0005 <0.0005 0.0041 0.015 0.0016 0.0051 0.0058 0.0016 0.0013 0.00055 <0.0005 <0.0005 - - - - 0.0001 <0.001 - 0.01
mg/L - - - - - - - - - - - - - - - - - - <0.002 <0.002 <0.002 <0.002 <0.002 - - - - 0.002 <0.004 - 0.05
mg/L - - - - - - - - - - - - - - - - 2.1 3 2.3 3 2.9 3 2.5 - - - - 2.38 - - -
mg/L - - - - - - - - - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - - - <0.005 <0.002 - -
mg/L 0.064 - - - - - - - - - - 0.098 0.14 0.19 0.15 0.15 0.28 0.35 0.44 0.39 0.5 0.45 0.42 - - - - 0.276 0.395 - -
mg/L - - - - - - - - - - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - - - - <0.005 <0.002 - -
mg/L - - - - - - - - - - - 0.0058 0.0031 0.0072 0.0025 0.003 - - - - 0.0016 0.003 - 0.02
mg/L - - - - - - - - - - - <0.001 <0.0001 <0.001 <0.0005 <0.0005 <0.0005 0.00052 0.00054 <0.0005 <0.0005 <0.0005 - - - - <0.0005 <0.002 - -
mg/L 0.035 - - - - - - - - - - 0.008 0.013 0.009 0.007 0.066 0.031 0.0083 0.0089 0.0072 0.023 0.006 0.0062 - - - - 0.006 <0.005 - 5

oC - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
pH Units 6.7 - 8.7 - 7.93 - 6.9 6.1 7 7.5 6.7 5.38 6.87 6.91 5.47 6.94 7.56 8.59 7.17 6 6.72 5.73 7.27 5.65 6.49 - - 6.62 - 6.5-8.5

Coductivity uS/cm 97 - 114 - 248 - 74 82 364 300 52 144 290 325 198 451 381 789 734 1111 1361 953 711 795 6.57 - - 0.63 - -
Oxidation Reduction Potential mV - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

mg/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Notes:

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines”, dated June 2003.

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

Ontario Drinking Water Quality Standards*

INSV

NC

CNL

LS

Units

BOLD

Parameter Units

Potassium

pH Lab
Conductivity 
Hardness
Total Dissolved Solids
Alkalinity
Chloride
Sodium
Calcium
Magnesium

Orthophosphate

Sulphate

ODWQS

TABLE 7
Groundwater Quality Results - BH-4

Chapman Waste Disposal Site
Magnetawan, Ontario

Sample Designation

BH-4
Sample Collection Date (dd/mm/yyyy)

Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics
Dissolved Organic Carbon
Chemical Oxygen Demand
Iron
Manganese
Phosphorus

Beryllium

Turbidity
Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance
Silver
Aluminum
Antimony
Arsenic
Barium

Lead
Selenium
Sillicon

Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper
Molybdenum
Nickel
Phosphate

Field Measurements
Temperature
pH

Dissolved Oxygen

Tin
Strontium
Titanium
Uranium
Vanadium
Zinc

Pinchin File Number 225335.001



11-Jun-19 26-Sep-19
pH Units 7.46 7.16 6.5-8.5

µS/cm 768 826 -
mg/L 342 323 80-100
mg/L 570 450 500
mg/L 191 240 30-500
mg/L 7.09 4.78 250
mg/L 16.0 12.9 200
mg/L 117 109 -
mg/L 12.0 12.3 -
mg/L 16.3 15.5 -
mg/L 91.9 67.3 500
mg/L 0.54 0.11 -
mg/L 28.7 16.7 10
mg/L <0.10 <0.25 1
mg/L <0.10 0.17 -
mg/L <0.001 0.001 -
mg/L 10.7 8.6 5
mg/L 16 21 -
mg/L <0.010 <0.010 0.3
mg/L 0.292 0.386 0.05
mg/L 0.12 0.07 -
mg/L - <0.50 -
NTU 79.7 74.6 5
mg/L 242 44 -
mg/L <5 <5 -

- - -
- - -

% - - -
mg/L <0.002 <0.002 -
mg/L 0.025 0.035 0.1
mg/L <0.003 <0.003 0.006
mg/L <0.003 <0.003 0.010
mg/L 0.130 0.119 1.00
mg/L <0.001 <0.001 -
mg/L <0.002 <0.002 -
mg/L 0.519 0.473 5
mg/L <0.001 <0.001 0.005
mg/L <0.003 <0.003 0.05
mg/L 0.002 0.002 -
mg/L 0.009 0.010 1
mg/L <0.002 <0.002 -
mg/L <0.003 0.004 -
mg/L <0.20 - -
mg/L <0.001 <0.001 0.01
mg/L <0.004 <0.004 0.05
mg/L - - -
mg/L <0.002 <0.002 -
mg/L 0.384 0.392 -
mg/L <0.002 0.002 -
mg/L <0.002 0.005 0.02
mg/L <0.002 <0.002 -
mg/L <0.005 <0.005 5

oC 10.1 10.5 -
pH Units 6.6 6.1 6.5-8.5

Coductivity uS/cm 847.0 586.000 -
Oxidation Reduction Potential mV 165.5 142.1 -

mg/L 5.23 2.14 -
Notes:

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe 
Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking 

Water Standards, Objectives and Guidelines”, dated June 2003.

Alkalinity

TABLE 8
Groundwater Quality Results - BH4-II

Chapman Waste Disposal Site
Magnetawan, Ontario

Parameter Units

Sample Designation

ODWQS
Sample Collection Date (dd/mm/yyyy)

BH4-II

pH Lab
Conductivity 
Hardness
Total Dissolved Solids

Dissolved Organic Carbon

Chloride
Sodium
Calcium
Magnesium
Potassium
Sulphate
Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics

Silver

Chemical Oxygen Demand
Iron
Manganese
Phosphorus
Orthophosphate
Turbidity
Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance

Molybdenum

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper

Field Measurements

Nickel
Phosphate
Lead
Selenium
Sillicon
Tin
Strontium
Titanium
Uranium
Vanadium
Zinc

NC

CNL

LS

Units

Temperature
pH

Dissolved Oxygen

Ontario Drinking Water Quality Standards*

BOLD

INSV



27-Oct-11 9-May-12 4-Oct-12 30-May-13 24-Oct-13 8-May-14 30-Oct-14 13-May-15 22-Oct-15 13-Oct-16 18-May-17 25-Oct-17 2-May-18 17-Oct-18 11-Jun-19 26-Sep-19
pH Units 7 6.75 6.46 6.92 6.79 6.58 6.74 6.7 6.77 6.6 6.5 7.1 6.5 6.7 6.94 6.84 6.5-8.5

µS/cm 235 220 220 180 300 190 240 230 350 456 355 351 276 377 245 421 -
mg/L 75 69 59 63 88 68 78 70 110 181 122 119 47 127 96.0 142 80-100
mg/L 166 102 120 130 214 124 102 132 212 284 288 230 142 214 176 218 500
mg/L 46 56 31 39 54 44 52 49 48 66 57 58 59 85 57 83 30-500
mg/L 18 15 19 11 24 12 14 12 15 14 9 7 7 15 6.90 10.9 250
mg/L 13 12 14 8.8 21 10 13 11 16 22.2 14.9 13.1 8.48 13.4 9.07 13.1 200
mg/L 21 19 18 16 25 19 21 19 34 58.9 29.8 31.7 18.9 34.6 26.7 43.0 -
mg/L 5.6 5.3 3.4 5.4 6.4 5.3 6.5 5.7 6.1 8.32 11.6 9.64 <0.2 9.87 7.13 8.43 -
mg/L 6.7 4.9 5.4 2.9 5.8 2.8 3.4 3.4 6.7 8.43 4.63 4.17 <0.001 4.57 3.94 5.10 -
mg/L 18 15 18 14 32 19 30 29 50 112 97 93 56 75 45.5 68.4 500
mg/L 0.1 0.15 0.1 0.11 0.19 0.14 0.16 0.17 0.12 0.22 0.23 0.14 0.16 0.33 0.31 0.17 -
mg/L 4.2 3 5.4 3.1 4.8 3.17 3.22 3.31 9.18 6.0 3.9 3 2 3.5 1.68 4.13 10
mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.001 0.016 <0.05 <0.05 <0.05 <0.05 0.05 0.15 <0.05 1
mg/L < 3.6 <1 2.1 1.6 <10 1.1 0.85 0.82 0.9 1 0.8 0.8 0.9 0.72 0.63 -
mg/L <0.001 <0.001 0.0012 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -
mg/L 2.3 2.5 2.7 2.4 4.2 2.6 2.8 3.1 3.8 7.4 5.5 7.6 5.8 4.1 2.8 5.4 5
mg/L 42 63 48 49 31 35 26 24 12 64 66 34 53 33 <5 14 -
mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.010 <0.010 0.3
mg/L 0.42 0.11 0.024 0.032 0.092 0.046 0.062 0.067 0.075 0.193 0.124 0.123 0.074 0.158 0.139 0.067 0.05
mg/L 11 26 11 11 3.8 9.4 4.9 7.5 2.9 1.72 2.46 0.62 1.23 0.62 1.05 0.29 -
mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - - - - - - <0.10 -
NTU 430 0.5 980 140 860 590 860 210 400 778 860 471 595 424 258 273 5
mg/L - - - 10000 3000 8100 3700 4200 3800 2020 6690 1720 1830 870 1730 2380 -
mg/L - - - <2 <2 <2 <2 <2 <2 9 <2 2 7 <2 <5 <5 -

2.13 2.08 1.92 1.62 2.76 1.85 2.29 2.17 3.06 4.46 3.68 3.5 2.69 3.92 - -
2.25 2.06 1.93 1.72 2.82 1.89 2.22 1.99 3.08 4.81 3.21 3.05 1.39 3.24 - -

% NC NC NC NC NC NC - NC 0.31 3.8 -6.9 -6.8 -9.6 - -
mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.002 <0.002 -
mg/L 0.058 0.021 0.022 0.032 0.026 0.027 0.017 0.031 0.025 0.019 0.015 0.014 0.026 0.012 0.017 0.023 0.1
mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.003 <0.003 0.006
mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.003 <0.003 0.010
mg/L 0.11 0.076 0.095 0.044 0.13 0.05 0.061 0.064 0.019 0.276 0.095 0.095 0.071 0.121 0.091 0.142 1.00
mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.001 -
mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002 <0.002 -
mg/L 0.16 0.15 0.14 0.092 0.21 0.1 0.16 0.13 0.26 0.391 0.21 0.257 0.176 0.289 0.215 0.326 5
mg/L <0.0001 <0.0001 <0.0001 <0.0001 0.00036 <0.0001 0.00019 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 <0.001 0.005
mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 0.003 <0.001 <0.003 <0.003 0.05
mg/L 0.0059 0.0022 0.00093 0.00094 0.0015 0.00063 0.00062 <0.0005 0.00074 0.0007 0.0005 0.0005 <0.0005 0.0007 <0.001 <0.001 -
mg/L 0.002 0.002 0.0019 0.0017 0.0039 0.0013 0.0015 0.002 0.0033 0.0033 0.0021 0.0019 0.0012 0.003 <0.003 0.003 1
mg/L 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.002 <0.002 -
mg/L 0.002 0.0015 <0.001 0.0016 0.0018 0.0014 0.0014 0.0016 <0.001 0.002 0.003 0.002 0.002 0.003 <0.003 <0.003 -
mg/L <0.1 <0.1 - - - - - - - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.10 - -
mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001 <0.001 0.01
mg/L - - - <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.004 <0.004 0.05
mg/L - - 4 4.4 3.9 4.2 4.1 4.4 3.5 3.36 3.73 4.29 3.47 3.1 - - -
mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002 <0.002 -
mg/L 0.16 0.12 0.15 0.11 0.19 0.11 0.13 0.13 0.25 0.265 0.178 0.23 0.142 0.224 0.198 0.239 -
mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.002 <0.002 -
mg/L - - - 0.00012 0.00016 0.0001 <0.0001 0.0001 0.00016 0.0001 <0.0001 0.0001 <0.0001 0.0002 <0.002 <0.002 0.02
mg/L 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0017 <0.0005 <0.0005 0.0032 <0.0005 <0.002 <0.002 -
mg/L <0.005 <0.005 0.0053 0.0056 0.0065 0.0059 <0.005 0.055 <0.005 <0.005 0.005 0.009 <0.005 0.008 <0.005 <0.005 5

oC - - - - - - - - - - - - - - 7.2 9.2 -
pH Units 6.5 6.97 8.89 7.56 7.45 6.16 6.52 6.04 5.42 5.91 6.67 - 8.48 6.3 6.4 5.8 6.5-8.5

Coductivity uS/cm 230 204 210 136 275 229 198 140 140 447 0.37 - 0.4 0.36 319.20 293.4 -
Oxidation Reduction Potential mV - - - - - - - - - - - - - - 211.2 437.3 -

mg/L - - - - - - - - - - - - - - 2.04 4.35 -
Notes:

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines”, dated June 2003.

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

INSV

NC

CNL

LS

Units

BOLD

Strontium
Titanium
Uranium
Vanadium
Zinc
Field Measurements
Temperature
pH

Dissolved Oxygen

Ontario Drinking Water Quality Standards*

Tin

Boron
Cadmium
Chromium
Cobalt
Copper
Molybdenum
Nickel
Phosphate
Lead
Selenium
Sillicon

Bismuth

Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance
Silver
Aluminum
Antimony
Arsenic
Barium
Beryllium

Magnesium
Potassium

Turbidity

Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics
Dissolved Organic Carbon
Chemical Oxygen Demand
Iron
Manganese
Phosphorus
Orthophosphate

Sulphate

Chloride
Sodium
Calcium

pH Lab
Conductivity 
Hardness
Total Dissolved Solids
Alkalinity

ODWQS

TABLE 9
Groundwater Quality Results - BH5-II

Chapman Waste Disposal Site
Magnetawan, Ontario

Parameter Units
BH5-II

Sample Collection Date (dd/mm/yyyy)
Sample Designation

Pinchin File Number 225335.001



10/27/2011 (DRY) 5/9/2012 (DRY) 10/4/2012 (DRY) 5/30/2013 (DRY) 10/24/2013 (DRY) 5/8/2014 (DRY) 10/30/2014 (DRY) 5/13/2015 (DRY) 10/22/2015 (DRY) 10/13/2016 (DRY) 5/18/2017 (DRY) 10/25/2017 (DRY) 5/2/2018 (DRY) 10/17/2018 (DRY) 6/11/2019 (DRY) 9/26/2019 (DRY)
pH Units - - - - - - - - - - - - - - - - 6.5-8.5
µS/cm - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - 80-100
mg/L - - - - - - - - - - - - - - - - 500
mg/L - - - - - - - - - - - - - - - - 30-500
mg/L - - - - - - - - - - - - - - - - 250
mg/L - - - - - - - - - - - - - - - - 200
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - 500.0
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - 10
mg/L - - - - - - - - - - - - - - - - 1
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - 5
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - 0.3
mg/L - - - - - - - - - - - - - - - - 0.05
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - -
NTU - - - - - - - - - - - - - - - - 5
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - -

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

% - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - 0.1
mg/L - - - - - - - - - - - - - - - - 0.006
mg/L - - - - - - - - - - - - - - - - 0.010
mg/L - - - - - - - - - - - - - - - - 1.00
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - 5
mg/L - - - - - - - - - - - - - - - - 0.005
mg/L - - - - - - - - - - - - - - - - 0.05
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - 1
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - 0.01
mg/L - - - - - - - - - - - - - - - - 0.05
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - 0.02
mg/L - - - - - - - - - - - - - - - - -
mg/L - - - - - - - - - - - - - - - - 5

oC - - - - - - - - - - - - - - - - -
pH Units - - - - - - - - - - - - - - - - 6.5-8.5

Coductivity uS/cm - - - - - - - - - - - - - - - - -
Oxidation Reduction Potential mV - - - - - - - - - - - - - - - - -

mg/L - - - - - - - - - - - - - - - - -
Notes:

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines”, dated June 2003.

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

INSV

NC

CNL

LS

Units

BOLD

Strontium
Titanium
Uranium
Vanadium
Zinc
Field Measurements
Temperature
pH

Dissolved Oxygen

Ontario Drinking Water Quality Standards*

Tin

Boron
Cadmium
Chromium
Cobalt
Copper
Molybdenum
Nickel
Phosphate
Lead
Selenium
Sillicon

Bismuth

Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance
Silver
Aluminum
Antimony
Arsenic
Barium
Beryllium

Turbidity

Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics
Dissolved Organic Carbon
Chemical Oxygen Demand
Iron
Manganese
Phosphorus
Orthophosphate

Sulphate

pH Lab
Conductivity 
Hardness
Total Dissolved Solids
Alkalinity
Chloride
Sodium
Calcium
Magnesium
Potassium

Sample Designation

ODWQS

TABLE 10
Groundwater Quality Results - BH6-II

Chapman Waste Disposal Site
Magnetawan, Ontario

Parameter Units
BH6-II

Sample Collection Date (dd/mm/yyyy)

Pinchin File Number 225335.001



11-Jun-19 26-Sep-19
pH Units 7.04 6.99 6.5-8.5

µS/cm 309 465 -
mg/L 123 158 80-100
mg/L 184 232 500
mg/L 72 101 30-500
mg/L 6.03 12.9 250
mg/L 11.0 13.2 200
mg/L 35.9 47.5 -
mg/L 7.98 9.60 -
mg/L 5.49 7.47 -
mg/L 65.7 66.8 500
mg/L 0.30 0.79 -
mg/L 1.60 3.36 10
mg/L <0.05 <0.05 1
mg/L 0.52 1.30 -
mg/L <0.001 <0.001 -
mg/L 2.9 5.3 5
mg/L <5 12 -
mg/L <0.010 <0.010 0.3
mg/L 0.404 0.615 0.05
mg/L 0.25 0.12 -
mg/L <0.10 -
NTU 36.7 24.5 5
mg/L 42 66 -
mg/L <5 <5 -

- - -
- - -

% - - -
mg/L <0.002 <0.002 -
mg/L 0.013 0.015 0.1
mg/L <0.003 <0.003 0.006
mg/L <0.003 <0.003 0.010
mg/L 0.096 0.124 1.00
mg/L <0.001 <0.001 -
mg/L <0.002 <0.002 -
mg/L 0.207 0.341 5
mg/L <0.001 <0.001 0.005
mg/L <0.003 <0.003 0.05
mg/L <0.001 <0.001 -
mg/L 0.006 0.007 1
mg/L <0.002 <0.002 -
mg/L <0.003 0.005 -
mg/L <0.10 - -
mg/L <0.001 <0.001 0.01
mg/L <0.004 <0.004 0.05
mg/L - - -
mg/L <0.002 <0.002 -
mg/L 0.225 0.292 -
mg/L <0.002 <0.002 -
mg/L <0.002 <0.002 0.02
mg/L <0.002 <0.002 -
mg/L 0.005 0.005 5

oC 8.3 9.8 -
pH Units 6.4 5.8 6.5-8.5

Coductivity uS/cm 338.8 321.1 -
Oxidation Reduction Potential mV 209.4 427.5 -

mg/L 2.48 1.7 -
Notes:

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe 
Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking 

Water Standards, Objectives and Guidelines”, dated June 2003.

Alkalinity

TABLE 11
Groundwater Quality Results - BH6-III

Chapman Waste Disposal Site
Magnetawan, Ontario

Parameter Units ODWQS

pH Lab
Conductivity 
Hardness
Total Dissolved Solids

BH6-III
Sample Collection Date (dd/mm/yyyy)

Sample Designation

Dissolved Organic Carbon

Chloride
Sodium
Calcium
Magnesium
Potassium
Sulphate
Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics

Silver

Chemical Oxygen Demand
Iron
Manganese
Phosphorus
Orthophosphate
Turbidity
Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance

Molybdenum

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper

LS

Units

Temperature
pH

Dissolved Oxygen

Ontario Drinking Water Quality 
Standards*

BOLD

INSV

NC

CNL

Field Measurements

Nickel
Phosphate
Lead
Selenium
Sillicon
Tin
Strontium
Titanium
Uranium
Vanadium
Zinc



27-Oct-11 9-May-12 4-Oct-12 30-May-13 24-Oct-13 8-May-14 30-Oct-14 13-May-15 22-Oct-15 10/13/2016 (DRY) 18-May-17 25-Oct-17 2-May-18 17-Oct-18 11-Jun-19 26-Sep-19
pH Units 6.67 6.36 6.15 6.63 6.07 6.21 6.24 6.05 6.44 - 5.9 6.4 6.1 6.1 6.34 5.92 6.5-8.5

µS/cm 46 61 67 38 50 42 35 26 31 - 78 51 22 14 34 32 -
mg/L 13 13 16 12 11 8.1 9.1 7.5 7.6 - 22 12 1.0 5.0 9.2 7.2 80-100
mg/L 38 100 110 130 88 82 324 336 192 - 90 56 22 14 28 36 500
mg/L 6 15 2.4 6.4 1.4 8.9 8.1 4.8 4.9 - 10 11 8.0 6.0 7.0 <5 30-500
mg/L 4 2 2 3 2 2 1 2 <1 - 1 1 <1 <1 0.49 0.22 250
mg/L 3.1 4.6 3.6 2 2.4 3.7 1.2 1.5 1.3 - 2.89 1.7 3.07 0.674 2.35 1.42 200
mg/L 3.1 3.2 4.1 2.9 3.1 2.3 2.3 2 2.1 - 1.48 2.79 0.466 1.2 2.07 1.58 -
mg/L 1.2 1.2 1.3 1 0.79 0.59 0.84 0.62 0.58 - 0.543 1.34 <0.2 0.468 0.97 0.80 -
mg/L 1.2 1.9 0.75 1.3 1.2 1.2 1.3 1.4 1 - 1.03 1.48 0.874 0.471 1.42 0.58 -
mg/L 7 9 5 10 7 11 7 7 5.8 - 8 9 1 2 5.68 1.98 500
mg/L 0.08 <0.05 <0.05 0.13 <0.05 0.061 <0.05 <0.05 <0.05 - 0.03 0.06 0.04 0.02 0.11 0.13 -
mg/L 0.2 <0.1 4.8 <0.1 2.5 <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 0.3 0.4 0.06 1.64 10
mg/L <0.01 <0.01 0.012 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 1
mg/L 5 2.1 <0.5 3.9 0.84 <1 1.2 0.32 <0.1 - 0.3 0.3 0.6 0.4 0.16 0.56 -
mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -
mg/L 2.1 2.1 0.92 3.4 1.3 2.6 2.8 2.5 1.5 - 3.7 2.7 5.4 1.6 3.1 4.2 5
mg/L 84 46 21 15 4.6 27 13 4.5 <4 - 51 35 46 45 <5 <5 -
mg/L 1.4 <0.1 0.13 <0.1 <0.1 0.14 <0.1 <0.1 <0.1 - <0.1 <0.1 0.125 <0.1 <0.010 0.054 0.3
mg/L 0.14 0.032 0.034 0.016 0.015 0.011 0.0031 0.0079 0.0036 - 0.012 0.006 <0.005 0.009 0.010 0.022 0.05
mg/L 5.4 1.8 2.5 0.57 0.41 2.4 0.84 0.46 0.31 - 0.4 0.47 0.83 0.34 0.78 0.62 -
mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.012 <0.01 - - - - - - - <0.10 -
NTU 1700 430 420 150 170 180 500 330 380 - 1710 1580 2420 1720 2300 2470 5
mg/L - - - 1100 430 3700 2400 1400 910 - 2530 1920 3550 1820 4160 2290 -
mg/L - - - <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <5 <5 -

0.395 0.539 0.538 0.418 0.425 0.47 0.343 0.292 0.238 - 0.4 0.44 0.23 0.22 - - -
0.55 0.508 0.493 0.381 0.361 0.383 0.278 0.265 0.239 - 0.27 0.36 0.19 0.14 - - -

% NC NC NC NC NC NC - - NC - - - - - - - -
mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00024 <0.0001 <0.0001 - <0.0001 <0.0001 <0.0001 <0.0001 <0.002 <0.002 -
mg/L 0.7 0.026 0.018 0.19 0.063 0.17 0.066 0.12 0.029 - 0.203 0.024 0.245 0.061 0.046 0.151 0.1
mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - <0.0005 <0.0005 <0.0005 <0.0005 <0.003 <0.003 0.006
mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.003 <0.003 0.010
mg/L 0.022 0.016 0.016 0.018 0.03 0.012 0.012 0.017 0.0086 - 0.014 0.018 0.004 0.007 0.014 0.014 1.00
mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.001 -
mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.002 <0.002 -
mg/L <0.01 <0.01 <0.01 <0.01 0.017 <0.01 0.02 0.01 0.011 - 0.014 0.023 0.02 <0.01 0.010 0.029 5
mg/L <0.0001 <0.0001 <0.0001 0.00016 <0.0001 0.00011 <0.0001 <0.0001 <0.0001 - <0.0001 <0.0001 <0.0001 <0.0001 <0.001 <0.001 0.005
mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.001 <0.001 <0.001 <0.001 <0.003 <0.003 0.05
mg/L 0.0062 <0.0005 <0.0005 0.00077 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - <0.0005 <0.0005 <0.0005 0.0006 <0.001 <0.001 -
mg/L 0.006 <0.001 0.0013 0.0028 0.0013 0.0012 0.0026 0.002 0.001 - 0.0018 0.001 0.0021 0.0021 <0.003 <0.003 1
mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - <0.0005 <0.0005 <0.0005 <0.0005 <0.002 <0.002 -
mg/L 0.002 <0.001 0.0011 <0.001 0.001 <0.001 0.001 <0.001 <0.001 - 0.001 <0.001 <0.001 <0.001 <0.003 <0.003 -
mg/L <0.1 <0.1 - - - - - - - - <0.2 <0.2 <0.2 <0.0002 <0.10 - -
mg/L 0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - <0.0001 <0.0001 0.0002 0.0001 <0.001 <0.001 0.01
mg/L - - - <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 - <0.001 <0.001 <0.001 <0.001 <0.004 <0.004 0.05
mg/L - 5.8 3.9 4.3 3.2 4.8 4.1 4.3 4.6 - 5.17 6.09 2.3 2.41 - - -
mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.005 <0.005 <0.005 <0.005 <0.002 <0.002 -
mg/L 0.024 0.023 0.04 0.023 0.032 0.013 0.015 0.016 0.012 - 0.017 0.027 <0.01 <0.01 0.018 0.017 -
mg/L 0.04 <0.005 <0.005 <0.005 <0.005 0.0057 <0.005 <0.005 <0.005 - <0.005 <0.005 <0.005 <0.005 <0.002 0.006 -
mg/L - - - 0.00013 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - <0.0001 <0.0001 0.0001 <0.0001 <0.002 <0.002 0.02
mg/L 0.0043 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - <0.0005 <0.0005 0.0008 <0.0005 <0.002 <0.002 -
mg/L 0.013 <0.005 0.0079 0.0069 0.0069 0.018 0.0087 0.0094 0.0087 - 0.008 0.008 <0.005 0.013 <0.005 0.006 5

oC - - - - - - - - - - - - - - 9.5 11.9 -
pH Units 6.73 7.38 8.93 6.82 7.46 5.61 7 8.19 6.7 - 6.62 - 7.2 7.9 6.2 5.23 6.5-8.5

Coductivity uS/cm 168 48 57 24 33 76 17 35 37 - 0.05 - 0.03 0.003 42.3 24.7 -
Oxidation Reduction Potential mV - - - - - - - - - - - - - - 201.6 411.5 -

mg/L - - - - - - - - - - - - - - 5.22 8.08 -
Notes:

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines”, dated June 2003.

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

ODWQS

TABLE 12
Groundwater Quality Results - BH7-II

Chapman Waste Disposal Site
Magnetawan, Ontario

Parameter Units
BH7-II

Sample Collection Date (dd/mm/yyyy)
Sample Designation

Chloride
Sodium
Calcium

Sulphate

pH Lab
Conductivity 
Hardness
Total Dissolved Solids
Alkalinity

Magnesium
Potassium

Turbidity

Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics
Dissolved Organic Carbon
Chemical Oxygen Demand
Iron
Manganese
Phosphorus
Orthophosphate

Bismuth

Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance
Silver
Aluminum
Antimony
Arsenic
Barium
Beryllium

Units

BOLD

Strontium
Titanium
Uranium
Vanadium
Zinc
Field Measurements
Temperature
pH

Dissolved Oxygen

Ontario Drinking Water Quality 
Standards*

INSV

NC

CNL

LS

Tin

Boron
Cadmium
Chromium
Cobalt
Copper
Molybdenum
Nickel
Phosphate
Lead
Selenium
Sillicon

Pinchin File Number 225335.001



11-Jun-19 23-Sep-19
pH Units 7.16 7.13 6.5-8.5

µS/cm 376 459 -
mg/L 135 131 80-100
mg/L 200 224 500
mg/L 98 103 30-500
mg/L 16.8 30.6 250
mg/L 14.3 19.7 200
mg/L 42.3 41.3 -
mg/L 7.06 6.87 -
mg/L 10.0 9.37 -
mg/L 55.2 26.1 500
mg/L 0.26 1.71 -
mg/L 1.98 4.63 10
mg/L 0.25 0.12 1
mg/L 6.10 4.10 -
mg/L 0.003 0.002 -
mg/L 4.9 6.0 5
mg/L 154 130 -
mg/L <0.010 <0.010 0.3
mg/L 1.39 0.943 0.05
mg/L 2.98 3.36 -
mg/L - <0.10 -
NTU 7380 1450 5
mg/L 6680 3300 -
mg/L 9 <5 -

- - -
- - -

% - - -
mg/L <0.002 <0.002 -
mg/L 0.033 0.035 0.1
mg/L <0.003 <0.003 0.006
mg/L <0.003 <0.003 0.010
mg/L 0.183 0.147 1.00
mg/L <0.001 <0.001 -
mg/L <0.002 <0.002 -
mg/L 0.230 0.343 5
mg/L <0.001 <0.001 0.005
mg/L <0.003 <0.003 0.05
mg/L <0.001 <0.001 -
mg/L 0.004 0.004 1
mg/L <0.002 <0.002 -
mg/L <0.003 <0.003 -
mg/L <0.10 - -
mg/L <0.001 <0.001 0.01
mg/L <0.004 <0.004 0.05
mg/L - - -
mg/L <0.002 <0.002 -
mg/L 0.233 0.235 -
mg/L <0.002 <0.002 -
mg/L <0.002 <0.002 0.02
mg/L <0.002 <0.002 -
mg/L <0.005 <0.005 5

oC 7.7 9.5 -
pH Units 6.5 6.0 6.5-8.5

Coductivity uS/cm 423.200 321.300 -
Oxidation Reduction Potential mV 204.8 440.6 -

mg/L 0.8 2.01 -
Notes:

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe Drinking 
Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking Water Standards, 

Objectives and Guidelines”, dated June 2003.

Alkalinity

TABLE 13
Groundwater Quality Results - BH8-I

Chapman Waste Disposal Site
Magnetawan, Ontario

Parameter Units

Sample Designation

ODWQS
Sample Collection Date (dd/mm/yyyy)

BH8-I

pH Lab
Conductivity 
Hardness
Total Dissolved Solids

Dissolved Organic Carbon

Chloride
Sodium
Calcium
Magnesium
Potassium
Sulphate
Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics

Silver

Chemical Oxygen Demand
Iron
Manganese
Phosphorus
Orthophosphate
Turbidity
Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance

Molybdenum

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper

Field Measurements

Nickel
Phosphate
Lead
Selenium
Sillicon
Tin
Strontium
Titanium
Uranium
Vanadium
Zinc

NC

CNL

LS

Units

Temperature
pH

Dissolved Oxygen

Ontario Drinking Water Quality Standards*

BOLD

INSV



11-Jun-19 23-Sep-19
pH Units 7.40 7.17 6.5-8.5

µS/cm 479 574 -
mg/L 197 143 80-100
mg/L 260 240 500
mg/L 152 168 30-500
mg/L 15.5 38.6 250
mg/L 11.4 22.5 200
mg/L 63.9 45.6 -
mg/L 9.19 7.16 -
mg/L 8.04 12.3 -
mg/L 65.9 20.0 500
mg/L 3.58 6.60 -
mg/L 0.92 <0.05 10
mg/L <0.05 <0.05 1
mg/L 4.00 7.46 -
mg/L 0.002 0.001 -
mg/L 6.8 9.2 5
mg/L 35 33 -
mg/L 0.133 3.76 0.3
mg/L 2.06 4.48 0.05
mg/L 2.09 0.70 -
mg/L - <0.10 -
NTU 4050 777 5
mg/L 2090 1980 -
mg/L <5 <5 -

- - -
- - -

% - - -
mg/L <0.002 <0.002 -
mg/L 0.017 0.213 0.1
mg/L <0.003 <0.003 0.006
mg/L <0.003 <0.003 0.010
mg/L 0.103 0.134 1.00
mg/L <0.001 <0.001 -
mg/L <0.002 <0.002 -
mg/L 0.344 0.320 5
mg/L <0.001 <0.001 0.005
mg/L <0.003 <0.003 0.05
mg/L 0.006 0.016 -
mg/L 0.004 0.008 1
mg/L <0.002 <0.002 -
mg/L <0.003 <0.003 -
mg/L <0.10 - -
mg/L <0.001 <0.001 0.01
mg/L <0.004 <0.004 0.05
mg/L - - -
mg/L <0.002 <0.002 -
mg/L 0.275 0.300 -
mg/L 0.002 0.013 -
mg/L <0.002 <0.002 0.02
mg/L <0.002 <0.002 -
mg/L <0.005 <0.005 5

oC 8.1 9.2 -
pH Units 6.5 6.1 6.5-8.5

Coductivity uS/cm 532.2 3.980 -
Oxidation Reduction Potential mV 203.8 318.4 -

mg/L 1.19 1.54 -
Notes:

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe 
Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking 

Water Standards, Objectives and Guidelines”, dated June 2003.

Alkalinity

TABLE 14
Groundwater Quality Results - BH9-I

Chapman Waste Disposal Site
Magnetawan, Ontario

Parameter Units

Sample Designation

ODWQS
Sample Collection Date (dd/mm/yyyy)

BH9-I

pH Lab
Conductivity 
Hardness
Total Dissolved Solids

Dissolved Organic Carbon

Chloride
Sodium
Calcium
Magnesium
Potassium
Sulphate
Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics

Silver

Chemical Oxygen Demand
Iron
Manganese
Phosphorus
Orthophosphate
Turbidity
Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance

Molybdenum

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper

Field Measurements

Nickel
Phosphate
Lead
Selenium
Sillicon
Tin
Strontium
Titanium
Uranium
Vanadium
Zinc

NC

CNL

LS

Units

Temperature
pH

Dissolved Oxygen

Ontario Drinking Water Quality Standards*

BOLD

INSV



11-Jun-19 23-Sep-19
pH Units 7.08 7.11 6.5-8.5
µS/cm 289 601 -
mg/L 115 214 80-100
mg/L 188 338 500
mg/L 47 76 30-500
mg/L 4.10 10.3 250
mg/L 9.14 18.1 200
mg/L 30.2 56.7 -
mg/L 9.60 17.5 -
mg/L 5.52 7.64 -
mg/L 84.2 165 500
mg/L 0.11 0.15 -
mg/L 1.24 2.22 10
mg/L <0.05 <0.05 1
mg/L 0.44 0.68 -
mg/L <0.001 0.001 -
mg/L 5.6 5.9 5
mg/L 11 21 -
mg/L <0.010 <0.010 0.3
mg/L 0.067 0.016 0.05
mg/L 1.73 1.58 -
mg/L - <0.10 -
NTU 982 1940 5
mg/L 1130 2060 -
mg/L <5 <5 -

- - -
- - -

% - - -
mg/L <0.002 <0.002 -
mg/L 0.049 0.045 0.1
mg/L <0.003 <0.003 0.006
mg/L <0.003 <0.003 0.010
mg/L 0.111 0.148 1.00
mg/L <0.001 <0.001 -
mg/L <0.002 <0.002 -
mg/L 0.446 0.790 5
mg/L <0.001 <0.001 0.005
mg/L <0.003 <0.003 0.05
mg/L 0.001 <0.001 -
mg/L 0.008 0.008 1
mg/L <0.002 <0.002 -
mg/L 0.004 0.003 -
mg/L <0.10 - -
mg/L <0.001 <0.001 0.01
mg/L <0.004 <0.004 0.05
mg/L - - -
mg/L <0.002 <0.002 -
mg/L 0.187 0.343 -
mg/L <0.002 0.003 -
mg/L <0.002 <0.002 0.02
mg/L <0.002 <0.002 -
mg/L 0.007 0.009 5

oC 10.1 11.4 -
pH Units 6.5 6.1 6.5-8.5

Coductivity uS/cm 311.4 416.300 -
Oxidation Reduction Potential mV 158.2 179.3 -

mg/L 9.19 8.14 -
Notes:

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe 
Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking 

Water Standards, Objectives and Guidelines”, dated June 2003.

Alkalinity

TABLE 15
Groundwater Quality Results - BH10-I

Chapman Waste Disposal Site
Magnetawan, Ontario

Parameter Units

Sample Designation

ODWQS
Sample Collection Date (dd/mm/yyyy)

BH10-I

pH Lab
Conductivity 
Hardness
Total Dissolved Solids

Dissolved Organic Carbon

Chloride
Sodium
Calcium
Magnesium
Potassium
Sulphate
Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics

Silver

Chemical Oxygen Demand
Iron
Manganese
Phosphorus
Orthophosphate
Turbidity
Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance

Molybdenum

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper

Field Measurements

Nickel
Phosphate
Lead
Selenium
Sillicon
Tin
Strontium
Titanium
Uranium
Vanadium
Zinc

NC

CNL

LS

Units

Temperature
pH

Dissolved Oxygen

Ontario Drinking Water Quality Standards*

BOLD

INSV



11-Jun-19 23-Sep-19
pH Units 6.38 6.33 6.5-8.5

µS/cm 82 94 -
mg/L 25.1 23.5 80-100
mg/L 60 66 500
mg/L 7 10 30-500
mg/L 13.5 12.6 250
mg/L 3.52 3.89 200
mg/L 8.18 7.76 -
mg/L 1.14 0.99 -
mg/L 1.38 1.34 -
mg/L 4.93 5.64 500
mg/L 0.07 0.12 -
mg/L 0.40 0.20 10
mg/L <0.05 <0.05 1
mg/L 0.18 0.19 -
mg/L <0.001 <0.001 -
mg/L 1.8 2.0 5
mg/L <5 <5 -
mg/L <0.010 <0.010 0.3
mg/L 0.021 0.016 0.05
mg/L 0.87 0.90 -
mg/L - <0.10 -
NTU 368 216 5
mg/L 1760 1110 -
mg/L <5 <5 -

- - -
- - -

% - - -
mg/L <0.002 <0.002 -
mg/L 0.030 0.034 0.1
mg/L <0.003 <0.003 0.006
mg/L <0.003 <0.003 0.010
mg/L 0.019 0.019 1.00
mg/L <0.001 <0.001 -
mg/L <0.002 <0.002 -
mg/L <0.010 <0.010 5
mg/L <0.001 <0.001 0.005
mg/L <0.003 <0.003 0.05
mg/L <0.001 <0.001 -
mg/L <0.003 <0.003 1
mg/L <0.002 <0.002 -
mg/L <0.003 <0.003 -
mg/L <0.10 - -
mg/L <0.001 <0.001 0.01
mg/L <0.004 <0.004 0.05
mg/L - - -
mg/L <0.002 <0.002 -
mg/L 0.081 0.075 -
mg/L <0.002 <0.002 -
mg/L <0.002 <0.002 0.02
mg/L <0.002 <0.002 -
mg/L <0.005 <0.005 5

oC 12.3 11.3 -
pH Units 6.3 5.9 6.5-8.5

Coductivity uS/cm 86 63.600 -
Oxidation Reduction Potential mV 109.9 178.8 -

mg/L 9.06 7.11 -
Notes:

Exceeds ODWQS

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the 
Safe Drinking Water Act”, dated 2002, and "Technical Support Document for 

Ontario Drinking Water Standards, Objectives and Guidelines”, dated June 2003.

Alkalinity

TABLE 16
Groundwater Quality Results - BH11

Chapman Waste Disposal Site
Magnetawan, Ontario

Parameter Units

Sample Designation

ODWQS
Sample Collection Date (dd/mm/yyyy)

BH11

pH Lab
Conductivity 
Hardness
Total Dissolved Solids

Dissolved Organic Carbon

Chloride
Sodium
Calcium
Magnesium
Potassium
Sulphate
Ammonia
Nitrate as N
Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics

Silver

Chemical Oxygen Demand
Iron
Manganese
Phosphorus
Orthophosphate
Turbidity
Total Suspended Solids
BOD
Anion Sum
Cation Sum
Ion Balance

Molybdenum

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper

Field Measurements

Nickel
Phosphate
Lead
Selenium
Sillicon
Tin
Strontium
Titanium
Uranium
Vanadium
Zinc

NC

CNL

LS

Units

Temperature
pH

Dissolved Oxygen

Ontario Drinking Water Quality Standards*

BOLD

INSV



BH1 BH2 BH4 BH4-II BH5-II BH6-III BH-7-II BH8-I BH9-I
11-Jun-19 11-Jun-19 11-Jun-19 11-Jun-19 11-Jun-19 11-Jun-19 11-Jun-19 11-Jun-19 11-Jun-19

pH Units 7.44 7.48 7.56 7.46 6.94 7.04 6.34 7.16 7.40 6.5-8.5 6.08 0.50 6.5-8.5 NC
mg/L 230 239 350 342 96.0 123 9.2 135 197 80-100 14.2 0.50 80-100 NC
mg/L 310 312 484 570 176 184 28 200 260 500 42.0 0.50 500 271
mg/L 260 230 184 191 57 72 7 98 152 30-500 4.79 0.50 30-500 NC
mg/L 30.6 26.2 5.67 7.09 6.90 6.03 0.49 16.8 15.5 250 2.35 1 250 126.2
mg/L 31.3 27.4 11.6 16.0 9.07 11.0 2.35 14.3 11.4 200 1.72 0.5 200 100.9
mg/L 32.1 46.7 137 91.9 45.5 65.7 5.68 55.2 65.9 500.0 4.79 0.5 500.0 252.4
mg/L <0.10 <0.20 15.2 28.7 1.68 1.60 0.06 1.98 0.92 10 0.74 0.25 10 3.1
mg/L <0.10 <0.20 <0.10 <0.10 0.15 <0.05 <0.05 0.25 <0.05 1 0.006 0.250 1 0.25
mg/L 8.9 11.0 8.7 10.7 2.8 2.9 3.1 4.9 6.8 5 2.7 0.5 5 3.8
mg/L <0.010 9.71 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.133 0.3 0.043 0.5 0.3 0.171
mg/L 2.47 4.06 <0.002 0.292 0.139 0.404 0.010 1.39 2.06 0.05 0.009 0.5 0.05 0.029
NTU 1.9 52.0 30.5 79.7 258 36.7 2300 7380 4050 5 80.9 0.5 5 NC
mg/L 0.022 0.024 0.018 0.025 0.017 0.013 0.046 0.033 0.017 0.1 0.102 0.5 0.1 NC
mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.006 0.0003 0.25 0.006 0.0017
mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.010 0.0005 0.01 0.010 0.0006
mg/L 0.165 0.216 0.126 0.130 0.091 0.096 0.014 0.183 0.103 1.00 0.0207 0.25 1.00 0.27
mg/L 0.551 0.419 0.397 0.519 0.215 0.207 0.010 0.230 0.344 5 0.0131 0.25 5 1.26
mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 0.0001 0.25 0.005 0.0013
mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.05 0.0024 0.25 0.05 0.014
mg/L 0.010 <0.003 0.005 0.009 <0.003 0.006 <0.003 0.004 0.004 1 0.0012 0.5 1 0.50
mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.01 0.0002 0.25 0.01 0.0026
mg/L <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.05 0.0009 0.25 0.05 0.013
mg/L 0.004 0.003 0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.02 0.00007 0.25 0.02 0.0051
mg/L <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 5 0.014 0.5 5 2.51

Notes:

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines”, dated June 2003.

Exceeds Cm value.

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

Background Concentration

Maximum Acceptable Contaminant Concentration

Reduction Constant

Maximum Off-Site Acceptable Contaminant Concentration

BOLD

pH Lab
Hardness
Total Dissolved Solids
Alkalinity
Chloride
Sodium

Sample Designation

ODWQS

Guideline B-7 Calculation

Cm = Cb + x (Cr - Cb)

Cb x Cr Cm

TABLE 17
B-7 Guideline Calculations - Spring 2019

Chapman Waste Disposal Site
Magnetawan, Ontario

Sample Collection Date (dd/mm/yyyy)

Sulphate
Nitrate as N
Nitrite  as N
Dissolved Organic Carbon
Iron
Manganese

Parameter Units

Barium

Turbidity
Aluminum
Antimony
Arsenic

Uranium

Boron
Cadmium
Chromium
Copper
Lead
Selenium

Cb

Cr

x

Cm

Zinc

Units

NC

LS

CNL

INSV

Ontario Drinking Water Quality 
Standards*

Pinchin File Number 225335.001



BH1 BH2 BH4 BH4-II BH5-II BH6-III BH7-II BH8-I BH9-I
26-Sep-19 26-Sep-19 26-Sep-19 26-Sep-19 26-Sep-19 26-Sep-19 26-Sep-19 26-Sep-19 26-Sep-19

pH Units 7.49 7.40 No 7.16 6.84 6.99 5.92 7.13 7.17 6.5-8.5 6.10 0.50 6.5-8.5 NC
mg/L 140 349 Sample 323 142 158 7.2 131 143 80-100 13.1 0.50 80-100 NC
mg/L 250 452 - 450 218 232 36 224 240 500 42.0 0.50 500 271
mg/L 153 311 - 240 83 101 <5 103 168 30-500 5.24 0.50 30-500 NC
mg/L 22.5 24.1 - 4.78 10.9 12.9 0.22 30.6 38.6 250 2.20 1 250 126.1
mg/L 20.7 33.0 - 12.9 13.1 13.2 1.42 19.7 22.5 200 1.93 0.5 200 101.0
mg/L 13.8 78.0 - 67.3 68.4 66.8 1.98 26.1 20.0 500.0 4.87 0.5 500.0 252.4
mg/L 10.8 <0.25 - 16.7 4.13 3.36 1.64 4.63 <0.05 10 0.66 0.25 10 3.0
mg/L 0.16 <0.25 - <0.25 <0.05 <0.05 <0.05 0.12 <0.05 1 0.006 0.250 1 0.25
mg/L 6.3 10.0 - 8.6 5.4 5.3 4.2 6.0 9.2 5 2.8 0.5 5 3.9
mg/L <0.010 0.531 - <0.010 <0.010 <0.010 0.054 <0.010 3.76 0.3 0.037 0.5 0.3 0.169
mg/L 1.00 1.51 - 0.386 0.067 0.615 0.022 0.943 4.48 0.05 0.009 0.5 0.05 0.029
NTU 7.0 81.1 - 74.6 273 24.5 2470 1450 777 5 96.9 0.5 5 NC
mg/L 0.032 0.006 - 0.035 0.023 0.015 0.151 0.035 0.213 0.1 0.102 0.5 0.1 NC
mg/L <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.006 0.0003 0.25 0.006 0.0017
mg/L <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.010 0.0006 0.01 0.010 0.0007
mg/L 0.177 0.186 - 0.119 0.142 0.124 0.014 0.147 0.134 1.00 0.0183 0.25 1.00 0.26
mg/L 0.329 0.642 - 0.473 0.326 0.341 0.029 0.343 0.320 5 0.0143 0.25 5 1.26
mg/L <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 0.0001 0.25 0.005 0.0013
mg/L <0.003 <0.003 - <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.05 0.0023 0.25 0.05 0.014
mg/L 0.009 0.004 - 0.010 0.003 0.007 <0.003 0.004 0.008 1 0.0014 0.5 1 0.50
mg/L <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.01 0.0002 0.25 0.01 0.0027
mg/L <0.004 <0.004 - <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 0.05 0.0009 0.25 0.05 0.013
mg/L <0.002 0.005 - 0.005 <0.002 <0.002 <0.002 <0.002 <0.002 0.02 0.00008 0.25 0.02 0.0051
mg/L <0.005 <0.005 - <0.005 <0.005 0.005 0.006 <0.005 <0.005 5 0.014 0.5 5 2.51

Notes:

Ontario Regulation 169/03 “Ontario Drinking Water Quality Standards” under the Safe Drinking Water Act”, dated 2002, and "Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines”, dated June 2003.

Exceeds Cm value.

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

Background Concentration

Maximum Acceptable Contaminant Concentration

Reduction Constant

Maximum Off-Site Acceptable Contaminant Concentration

B-7 Guideline Calculations - Fall 2019
TABLE 18

Cb

Cr

x

Chromium
Copper

Antimony
Arsenic
Barium
Boron

Aluminum

Iron
Manganese
Turbidity

Nitrate as N

Cm

Magnetawan, Ontario
Chapman Waste Disposal Site

INSV

NC

CNL

LS

Units

Uranium
Zinc

Ontario Drinking Water Quality 
Standards*

BOLD

Lead
Selenium

Cadmium

Nitrite  as N
Dissolved Organic Carbon

Sodium
Sulphate

pH Lab
Hardness
Total Dissolved Solids
Alkalinity
Chloride

Sample Collection Date (dd/mm/yyyy) Cm = Cb + x (Cr - Cb)
Parameter Units

Sample Designation

ODWQS

Cb x Cr Cm

Guideline B-7 Calculation

Pinchin File Number 225335.001



16-May-05 26-Oct-05 8-May-06 14-May-09 27-Oct-11 9-May-12 4-Oct-12 30-May-13 24-Oct-13 8-May-14 8-Apr-14 30-Oct-14 13-May-15 22-Oct-15 13-Oct-16 18-May-17 25-Oct-17 2-May-18 19-Jun-18 17-Oct-18 11-Jun-19 26-Sep-19
pH Lab pH Units 4.8 5.7 5.7 6.2 6.0 6.4 6.6 6.1 5.5 6.3 6.3 6.3 5.6 6.5 6.5 6.4 6.7 5.9 6.2 6.4 5.37 3.97 6.5-8.5 - 6.5-9.0
Conductivity µS/cm 22.3 35 26 21 54 51 76 35 33 72 77 48 28 77 150 87 119 34 - 78 37 118 - - -
Hardness mg/L 6.75 7.2 4 11 14 14 20 10 9.4 18 18 13 7.9 25 39 25 22 10 - 21 10.0 17.8 - - -
Total Dissolved Solids mg/L 279 72 21 13 44 16 56 52 48 66 68 54 28 66 104 158 26 28 74 38 34 54 - - -
Alkalinity mg/L - 2 2 6 2 2.5 6.6 3 <1 3.1 3.1 3.1 1.7 6 11 7 14 <5 - 9 <5 <5 - - -
Alkalinity Bicarbonate - - - - - - - - - - - - - - - - - - 8 - - - - - -
Chloride mg/L 1.38 2 2 <5 10 9 13 6 5 12 13 8 5 14 16 13 11 4 25.1 10 7.09 11.7 - 180 120
Sodium mg/L 1.7 1.5 0.77 2.4 2.5 3.3 1.8 1.5 5.3 5.4 2.2 1.6 3.5 5.16 3.75 3.43 1.68 - 3.09 2.42 3.51 - 180 -
Calcium mg/L 1.8 2.2 1.5 - 4.8 4.6 6.8 3.2 3 6 5.9 4.1 2.4 7.6 12.4 7.96 6.98 3.12 - 6.48 2.96 5.51 - - -
Magnesium mg/L 0.38 0.43 0.3 - 0.93 0.79 1.3 0.53 0.54 0.95 0.96 0.69 0.45 1.4 1.98 1.31 1.21 0.556 - 1.16 0.64 0.99 - - -
Potassium mg/L - 0.34 - 2.1 0.68 1.8 0.51 0.62 0.75 0.76 0.77 0.5 1.5 2.15 0.841 0.923 0.551 - 0.677 0.23 0.80 - 0.039 -
Sulphate mg/L 4.8 4 3 <5 5 2 3 2 <1 7 8 2 <1 4 27 13 11 5 4 10 0.90 13.8 - - -
Ammonia mg/L 0.07 - - 0.07 <0.05 0.099 0.063 0.074 <0.05 0.053 <0.05 <0.05 <0.05 0.069 0.02 0.01 0.02 0.02 0.05 0.01 0.09 0.08 - - -
Un-ionized Ammonia 0.0005 - - - 0 0.0002 0.0084 0.0001 0.0001 0.0002 0.0002 0 0.0009 0.0001 0.00003 0.00001 0.00005 0.000007 - 0.000011 - - - - -
Nitrate as N mg/L - - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 0.2 <0.1 <0.1 <0.1 <0.1 0.2 0.1 <0.1 0.36 0.1 <0.05 <0.05 - - 13
Nitrite  as N mg/L - - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - 0.06
Total Kjeldahl Nitrogen mg/L 0.6 - - - - 0.74 0.73 0.57 0.52 0.33 0.85 0.35 0.26 0.56 0.2 0.4 0.3 0.2 0.28 0.2 0.30 0.38 - - -
Phenolics mg/L - 0.001 - <0.001 0.003 0.0031 <0.001 0.0014 0.0018 <0.001 <0.001 0.003 <0.001 <0.001 0.009 <0.001 0.002 <0.001 0.002 <0.001 0.001 0.003 0.001 0.9610 0.004
Dissolved Organic Carbon mg/L 8.8 12.4 8.7 18.2 9 8.2 6.1 8.4 11 5.1 5.2 9.2 8.1 6.5 9.4 7.4 10.6 13.4 - 7 8.9 13.2 - - -
Chemical Oxygen Demand mg/L - 45 26 49 30 30 23 23 31 13 13 25 21 40 35 32 30 21 25 25 19 31 - - -
Biological Oxygen Demand mg/L - - - <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 4 <2 <2 <2 <5 <2 <5 <5 - - -
Iron mg/L 0.72 1.50 1.60 - 0.5 1.00 0.52 0.68 0.42 0.26 0.26 1.10 0.52 3.30 <0.5 0.46 0.40 0.25 0.49 0.21 0.369 0.383 0.30 - 0.30
Manganese mg/L 0.048 0.11 0.051 - 0.1 0.082 0.065 0.05 0.069 0.047 0.048 0.072 0.054 0.12 0.063 0.057 0.045 0.032 - 0.046 0.057 0.070 - - -
Phosphorus mg/L 4.5 - - <.05 3.5 0.026 0.003 0.019 0.01 0.003 0.007 0.017 0.012 0.13 <0.01 <0.01 0.03 <0.01 <0.02 <0.01 0.02 0.02 0.03 - -
Orthophosphate mg/L - 0.009 - <0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - - - - - <0.10 - - -
Total Suspended Solids mg/L - 8 - <10 <10 64 <10 <10 <10 <10 <10 <10 1 11 <2 15 8 6 <10 <2 <10 <10 - - -
Bicarbonate mg/L - - - - - - - - - - - - - - - - - - - - - - - - -
Turbidity NTU 71 113 79 - - - - - - - - - - - - - - - - - - - - - -
Anion Sum - - - - 0.411 0.333 0.564 0.267 0.141 0.583 0.617 0.33 0.167 0.59 1.24 0.79 0.82 0.28 - 0.66 - - - - -
Cation Sum - - - - 0.448 0.445 0.541 0.327 0.314 0.642 0.64 0.399 0.272 0.74 1.06 0.69 0.62 0.29 - 0.57 - - - - -
Ion Balance % - - - - NC NC NC NC NC NC NC NC NC NC -7.7 N/A N/A 1 - -7.5 - - - - -
Silver mg/L - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.1 <0.0001 - <0.0001 <0.0001 <0.0001 0.0001 0.00012 0.00025
Aluminum mg/L 0.37 0.56 0.55 - 0.23 0.36 0.12 0.27 0.31 0.25 0.25 0.41 0.27 0.8 0.085 0.139 0.177 0.178 - 0.158 0.200 0.220 0.075 - 0.1
Antimony mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.005 <0.0005 <0.0005 <0.0005 - <0.0005 <0.001 <0.003 0.02 1.6 -
Arsenic mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 <0.003 <0.001 <0.003 <0.003 0.005 0.15 0.005
Barium mg/L 0.022 0.023 0.018 - 0.027 0.025 0.026 0.019 0.017 0.041 0.042 0.022 0.015 0.035 0.045 0.033 0.029 0.014 0.043 0.024 0.020 0.035 - 2.3 -
Beryllium mg/L - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <0.0005 <0.0005 <0.0005 - <0.0005 <0.0005 <0.001 1.1 0.0053 -
Bismuth mg/L - - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.01 <0.001 <0.001 <0.001 - <0.001 <0.002 <0.002 - - -
Boron mg/L - - - - <0.01 <0.01 0.021 <0.01 <0.01 0.015 0.014 0.014 <0.01 0.013 0.111 0.053 0.139 0.03 0.022 0.032 <0.010 0.010 0.20 3.55 1.5
Cadmium mg/L 0.0001 - 0.0001 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00015 0.0001 <0.0001 <0.0001 0.00024 <0.0005 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00020 0.00021 0.00026
Chromium mg/L - - - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.003 <0.001 <0.003 <0.003 0.0089 0.064 0.001
Cobalt mg/L 0.0006 - - - 0.00140 0.00089 0.00052 0.00099 0.00110 0.00089 0.00075 0.00110 0.00100 0.00120 <0.0025 0.0009 0.0006 0.0005 - 0.0007 0.0012 0.0014 0.0009 0.0052 -
Copper mg/L - - 0.002 - <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0023 <0.0025 0.0006 <0.0005 <0.0005 <0.002 0.0008 <0.001 <0.003 0.005 0.0069 0.004
Molybdenum mg/L - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0029 <0.0005 0.0041 <0.0005 - <0.0005 <0.002 <0.002 0.04 0.73 0.073
Nickel mg/L - - - - 0.001 0.0011 <0.001 <0.001 <0.001 <0.001 <0.001 0.0014 <0.001 <0.001 <0.005 0.001 <0.001 <0.001 - <0.001 <0.003 <0.003 0.025 0.039 0.15
Phosphate mg/L - - - <0.0002 <0.2 <0.2 <0.2 - <0.2 <0.10 - - - -
Lead mg/L 0.0009 - 0.0018 - <0.0005 0.00096 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0021 0.0025 0.0002 0.0003 0.0003 <0.001 0.0001 <0.001 <0.001 0.005 0.002 0.007
Selenium mg/L - - - <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.0025 <0.001 <0.001 <0.001 - <0.001 <0.004 <0.004 0.1 0.005 0.001
Sillicon mg/L - - - - 2.8 4.5 1.8 2.6 1.8 1.8 3.8 1.6 4.8 <0.005 2.26 2.63 1.77 - 2.49 2.07 2.79 - - -
Tin mg/L - - - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 18.1 <0.005 <0.005 <0.005 - <0.005 <0.002 <0.002 - - -
Strontium mg/L 0.021 0.025 - 0.016 0.047 0.049 0.07 0.034 0.029 0.061 0.061 0.04 0.024 0.076 <0.025 0.068 0.059 0.025 - 0.056 0.031 0.061 - - -
Titanium mg/L - 0.007 - <0.005 <0.005 0.0093 <0.005 <0.005 <0.005 <0.005 <0.005 0.0094 <0.005 0.038 0.099 <0.005 <0.005 <0.005 - <0.005 0.002 0.003 - - -
Uranium mg/L - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00016 <0.025 <0.0001 <0.0001 <0.0001 - <0.0001 <0.002 <0.002 0.005 0.033 0.015
Vanadium mg/L - - - <0.001 <0.0005 0.0008 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0016 <0.0005 <0.0005 <0.0005 <0.0005 - <0.0005 <0.002 <0.002 0.006 0.02 -
Zinc mg/L 0.009 0.015 0.01 0.007 0.012 0.012 <0.005 0.013 0.013 0.018 0.018 0.012 0.0098 0.012 <0.0025 0.029 0.007 0.007 0.007 0.011 0.013 0.016 0.03 0.089 0.093
Dissolved Mercury mg/L - - - - - - - - - - - - - - - - - - <0.0001 - - - 0.0002 0.00077 0.000026
Field Measurements
Temperature oC 5.1 14.3 - - - 11.5 14.6 5.5 11.8 11.8 6.3 11.2 - 8.2 - - - 6.4 11.9 - 18 15.3
pH pH Units 7.6 8.2 5.51 - 6.2 6.95 8.87 6.72 7.33 7.19 7.19 6.52 7.96 7.12 7.01 6.98 - 7.98 5.62 7.3 6.5 6.8
Coductivity uS/cm 66 44 37 - 48 59 123 22 18 59 59 172 17 78 157 0.09 - 0.04 131.2 0.08 41.10 58.40
Oxidation Reduction Potential mV - - - - - - - - - - - - - - - - - - 146.7 186.7
Dissolved Oxygen mg/L 5.51 4.01 5.96 - 1.45 6.4 6.72 6.16 11.31 5.85 5.85 7.81 9.36 7.23 - - - - 8.92 - 7.99 6.66

Notes:
Provincial Water Quality Objective

Aquatic Protection Values 

Canadian Water Quality Guidelines

Exceeds PWQO

Exceeds APV

Exceeds CWQG

Insufficient volume to allow for sampling

Chapman Waste Disposal Site

INSV

PWQO

CWQG
APV

BOLD

ITALICS

UNDERLINED

Surface Water Quality Results - SW1
TABLE 19

Parameter Units CWQG

Magnetawan, Ontario

SW1
Sample Collection Date (dd/mm/yyyy)

Sample Designation

APVPWQO 
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30-May-13 24-Oct-13 8-May-14 30-Oct-14 13-May-15 22-Oct-15 10/13/2016 (DRY) 18-May-17 25-Oct-17 2-May-18 17-Oct-18 11-Jun-19 26-Sep-19
pH Units 7.2 6.3 6.8 6.5 6.1 6.8 - 7.2 7.4 6.4 6.7 6.72 6.43 6.5-8.5 - 6.5-9.0
µS/cm 68 34 82 47 37 100 - 112 122 29 58 62 105 - - -
mg/L 19 11 23 13 12 34 - 29 26 8 19 19.8 28.4 - - -
mg/L 52 40 62 24 38 84 - 102 26 18 42 40 66 - - -
mg/L 12 3 12 6.8 4.2 14 - 21 40 <5 12 8 7 - - -

- - - - - - - - - - - - - - - -
mg/L 6 3 8 5 4 12 - 9 7 3 6 6.99 11.1 - 180 120
mg/L 4.2 1.7 5.3 2.8 1.9 5.1 - 4.62 4.81 1.39 2.65 3.16 4.63 - 180 -
mg/L 5.9 2.9 7.1 4.5 3.3 8.9 - 8.85 10.2 2.53 5.68 6.02 8.65 - - -
mg/L 1.2 0.66 1.4 0.94 0.69 2.4 - 1.76 <2.0 0.515 1.2 1.15 1.65 - - -
mg/L 1.9 0.75 1.9 1.2 0.81 3.1 - 2.12 2.53 0.616 1.02 1.19 1.55 - 0.039 -
mg/L 7 4 9 4 4 11 - 13 9 4 7 4.74 10.6 - - -
mg/L 0.43 <0.05 0.27 0.13 <0.05 <0.05 - 0.35 1.42 0.06 0.03 0.19 0.12 - - -

0.0035 0 0.0003 0.0001 0.0002 0 - 0.003 0.018 0.0001 0.0001 - - - - -
mg/L 0.29 <0.1 0.53 0.15 0.17 0.14 - 0.7 0.2 0.2 0.3 0.21 0.17 - - 13
mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - 0.06
mg/L 1.1 0.45 0.53 0.4 <0.5 0.18 - 0.6 1.4 0.2 0.2 0.43 0.41 - - -
mg/L 0.0012 <0.001 <0.001 0.001 <0.001 <0.001 - <0.001 0.002 <0.001 <0.001 <0.001 0.002 0.001 0.9610 0.004
mg/L 6.6 6.6 4.4 0.26 5.5 6.3 - 5.4 7 7.7 4.8 6.4 9.8 - - -
mg/L 21 19 12 11 9.1 7.4 - 29 16 13 21 16 22 - - -
mg/L <2 <2 <2 <2 <2 <2 - <2 <2 <2 <2 <5 <5 - - -
mg/L 0.26 0.34 0.14 0.5 0.59 1.40 - <0.1 0.39 0.30 0.16 0.151 0.088 0.30 - 0.30
mg/L 0.044 0.056 0.04 0.11 0.11 0.12 - 0.031 1.29 0.048 1.2 0.070 0.030 - - -
mg/L 0.007 0.011 0.008 0.018 0.01 0.017 - <0.01 0.01 <0.01 <0.01 0.02 <0.02 0.03 - -
mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - - - - <0.10 - - -
mg/L <10 <10 <10 <10 4 20 - <2 11 6 <2 <10 <10 - - -

0.577 0.229 0.7 0.358 0.286 0.847 - 1.02 1.19 0.26 0.58 - - - - -
0.652 0.337 0.775 0.431 0.356 1.03 - 0.84 0.94 0.24 0.52 - - - - -

% NC NC - NC NC NC - -9.6 N/A -3.3 -5.1 - - - - -
mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - <0.0001 <0.1 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.00012 0.00025
mg/L 0.16 0.25 0.18 0.26 0.40 0.89 - 0.082 0.042 0.12 0.12 0.110 0.099 0.075 - 0.1
mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.003 0.02 1.6 - .
mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.003 <0.003 0.10 0.15 0.01
mg/L 0.032 0.02 0.038 0.025 0.022 0.044 - 0.04 0.171 0.015 0.024 0.027 0.037 - 2.3 -
mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 1.1 0.0053 -
mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.002 <0.002 - - -
mg/L 0.044 <0.01 0.048 0.04 0.018 0.053 - 0.07 0.61 0.021 0.027 0.028 0.043 0.20 3.55 1.50
mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00020 0.00021 0.00026
mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - <0.001 <0.001 <0.001 <0.001 <0.003 <0.003 0.0089 0.064 0.001
mg/L 0.00053 0.00052 <0.0005 0.00087 0.0012 0.0011 - <0.0005 0.0032 <0.0005 <0.0005 <0.0005 <0.0005 0.0009 0.0052 -
mg/L <0.001 0.0013 0.001 <0.001 0.0012 0.0025 - 0.0006 0.0048 <0.0005 0.0006 <0.001 <0.003 0.005 0.0069 0.004
mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 - <0.0005 0.0015 <0.0005 <0.0005 <0.002 <0.002 0.04 0.73 0.073
mg/L 0.0011 0.0011 0.0022 0.0011 0.0017 0.0012 - 0.001 0.001 <0.001 <0.001 <0.003 <0.003 0.025 0.039 0.15
mg/L - - - - - - - <0.2 <0.2 <0.0002 <0.0002 <0.10 - - - -
mg/L <0.0005 <0.0005 <0.0005 <0.0005 0.00051 0.0013 - <0.0001 <0.0001 0.0002 0.0001 <0.001 <0.001 0.005 0.002 0.007
mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 - <0.001 0.001 <0.001 <0.001 <0.004 <0.004 0.1 0.005 0.001
mg/L 2.5 2.6 2.6 3.8 2.2 5.1 - 2.27 3.55 1.72 2.43 2.31 3.47 - - -
mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - <0.005 <0.005 <0.005 <0.005 <0.002 <0.002 - - -
mg/L 0.049 0.027 0.061 0.035 0.029 0.073 - 0.076 0.528 0.02 0.047 0.045 0.074 - - -
mg/L <0.005 <0.005 <0.005 0.0054 0.013 0.075 - <0.005 <0.005 <0.005 <0.005 <0.002 <0.002 - - -
mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 - <0.0001 0.0033 <0.0001 <0.0001 <0.002 <0.002 0.005 0.033 0.015
mg/L <0.0005 <0.0005 <0.0005 <0.0005 0.00071 0.0018 - <0.0005 <0.0005 <0.0005 <0.0005 <0.002 <0.002 0.006 0.02 -
mg/L 0.0084 0.016 0.0099 0.013 0.0078 0.01 - 0.007 0.009 0.01 0.012 0.008 0.007 0.03 0.089 0.093

Dissolved Mercury - - - - - - - - - - - - - 0.0002 0.00077 0.000026

oC 13.9 5.4 9 5.5 9.4 7.2 - 16.6 - 9.2 6.9 13.1 10.9
pH Units 7.52 6.49 6.74 6.83 7.45 6.57 - 7.68 - 9.16 7.18 6.9 6.20

Coductivity uS/cm 48 21 80 27 17 85 - 0.12 - 1.55 0.07 67.6 416.30
Oxidation Reduction Potential mV - - - - - - - - - - - 122.9 148.4

mg/L 7.47 12.16 8.17 11.71 11.28 11.86 - - - - - 9.1 1.23

Notes:
Provincial Water Quality Objective

Aquatic Protection Values 

Canadian Water Quality Guidelines

Exceeds PWQO

Exceeds APV

Exceeds CWQG

Insufficient volume to allow for sampling

Not Calculated

Could Not Locate

Limited Sample

All Units in mg/L Unless Otherwise Noted.

CWQGPWQO APV

NC

CNL

Alkalinity
Alkalinity Bicarbonate
Chloride
Sodium
Calcium

Iron

Potassium
Sulphate
Ammonia
Un-ionized Ammonia
Nitrate as N

LS

Units

SW2
Sample Collection Date (dd/mm/yyyy)

TABLE 20
Surface Water Quality Results - SW2

Chapman Waste Disposal Site
Magnetawan, Ontario

Parameter Units

Sample Designation

Magnesium

pH Lab
Conductivity 
Hardness
Total Dissolved Solids

Nitrite  as N
Total Kjeldahl Nitrogen
Phenolics
Dissolved Organic Carbon
Chemical Oxygen Demand
Biological Oxygen Dema-

Antimony

Manganese
Phosphorus
Orthophosphate
Total Suspended Solids
Anion Sum
Cation Sum
Ion Balance
Silver
Aluminum

Phosphate

Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper
Molybdenum
Nickel

pH

Lead
Selenium
Sillicon
Tin
Strontium
Titanium
Uranium
Vanadium
Zinc

Field Measurements
Temperature

INSV

PWQO

ITALICS

Dissolved Oxygen

APV
CWQG
BOLD

UNDERLINED
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9-May-12 4-Oct-12 30-May-13 24-Oct-13 8-May-14 30-Oct-14 13-May-15 22-Oct-15 13-Oct-16 18-May-17 25-Oct-17 2-May-18 19-Jun-18 17-Oct-18 11-Jun-19 26-Sep-19
pH lab pH Units 7.2 7.3 7.8 6.6 7.5 6.9 6.4 7.6 7.0 7.3 6.8 7.1 7.1 7.0 7.34 6.79 6.5-8.5 - 6.5-9.0
Conductivity µS/cm 180 250 230 34 220 87 47 240 321 318 74 69 - 86 114 397 - - -
Hardness mg/L 42 61 55 10 57 21 14 76 88 95 20 17 - 25 35.6 96.6 - - -
Total Dissolved Solids mg/L 82 138 128 14 124 64 18 146 186 216 34 24 174 26 52 198 - - -
Alkalinity, total mg/L 55 71 76 7 64 28 10 67 89 102 13 23 - 30 37 38 - - -
Alkalinity Bicarbonate mg/L - - - - - - - - - - - - 108 - - - - - -
Chloride mg/L 12 16 12 2 12 4 3 21 27 18 6 5 27 7 5.88 29.2 - 180 120
Sodium mg/L 14 15 15 1.6 13 4.9 2.3 12 10.9 14.3 2.84 2.96 - 3.29 4.83 16.8 - 180 -
Calcium mg/L 15 21 18 3 17 7 3.9 22 28.7 29.2 6.15 5.25 - 7.71 11.3 30.8 - - -
Magnesium mg/L 2.6 3.6 3.2 0.62 3.2 1.4 0.8 3.9 4.09 5.27 1.24 0.993 - 1.3 1.79 4.77 - - -
Potassium mg/L 8.4 13 9.5 1.2 7.4 3.2 1.3 10 8.55 8.66 1.37 1.69 - 2.22 2.88 9.14 - 0.039 -
Sulphate mg/L 8 8 12 2 17 4 4 8 14 31 8 3 16 3 6.70 75.5 - - -
Ammonia as N mg/L 1.6 1.3 3.8 0.2 2.6 1.2 0.1 1.7 2.1 4.1 0.1 1.3 1.7 0.5 1.31 1.65 - - -
Un-ionized Ammonia mg/L 0.0032 0.1862 0.0028 0.0009 0.0025 0.0013 0 0.0013 0.009 0.038 0.0005 0.0077 - 0.0027 - - - - -
Nitrate as N mg/L 1.30 2.60 0.62 0.27 1.21 0.32 0.27 1.53 2.80 1.10 0.70 0.20 1.54 0.40 0.16 1.10 - - 13
Nitrite as N mg/L 0.080 0.160 0.032 <0.01 <0.01 0.025 <0.01 0.013 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - 0.06
Total Kjeldahl Nitrogen mg/L 2.2 2.5 4.4 0.8 2.8 1.4 0.57 2.1 2.6 4.3 0.3 1.3 2.1 0.8 1.49 2.12 - - -
Phenolics mg/L 0.0013 <0.001 0.0014 <0.001 <0.001 0.0018 <0.001 <0.001 0.0040 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 0.9610 0.004
Dissolved Organic Carbon mg/L 6.3 6.2 7.5 5.4 6.4 5.2 4.6 5.3 7.4 7 6.6 7.6 - 4 4.2 7.2 - - -
Chemical Oxygen Demand mg/L 25 24 21 20 17 15 11 7.4 48 33 17 <10 26 18 7 17 - - -
Biological Oxygen Demand mg/L <2 6 <2 <2 <2 <2 <2 <2 11 <2 <2 <2 <5 <2 <5 <5 - - -
Iron mg/L 0.62 0.40 0.33 0.83 0.31 1.00 0.64 0.24 1.23 <0.1 0.2 1.70 0.013 5.60 0.411 5.82 0.30 - 0.30
Manganese mg/L 0.25 0.91 0.5 0.072 0.23 0.23 0.063 0.56 3.03 1.72 0.069 0.57 - 0.46 0.613 5.49 - - -
Phosphorus, total mg/L 0.03 0.011 0.008 0.023 0.003 0.028 0.016 0.009 0.03 <0.01 <0.01 <0.01 <0.02 0.01 0.02 0.02 0.03 - -
Orthophosphate mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - - - - - - <0.10 - - -
Total Suspended Solids mg/L <10 <10 <10 11 <10 10 <1 <10 65 6 14 39 <10 21 <10 30 - - -
Anion Sum 1.71 2.26 2.13 0.257 2.06 0.786 0.388 2.19 3.03 3.27 0.66 0.67 - 0.89 - - - - -
Cation Sum 1.7 2.19 2.19 0.35 2.14 0.794 0.452 2.44 2.46 2.73 0.57 0.52 - 0.69 - - - - -
Ion Balance % NC NC NC NC NC NC NC NC -10.3 -8.9 N/A <0.1 - -12.7 - - - - -
Silver mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.1 <0.0001 - <0.0001 <0.0001 <0.0001 0.0001 0.00012 0.00025
Aluminum mg/L 0.170 0.130 0.086 0.160 0.082 0.150 0.100 0.076 0.019 0.190 0.096 0.025 - 0.071 0.035 0.016 0.075 - 0.1
Antimony mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0087 <0.0005 <0.0005 <0.0005 - <0.0005 <0.001 <0.003 0.02 1.6 -
Arsenic mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 <0.003 <0.001 <0.003 <0.003 0.10 0.15 0.01
Barium mg/L 0.063 0.095 0.069 0.017 0.074 0.033 0.021 0.082 0.13 0.085 0.028 0.029 0.061 0.022 0.033 0.154 - 2.3 -
Beryllium mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 <0.0005 <0.0005 <0.0005 - <0.0005 <0.0005 <0.001 1.1 0.0053 -
Bismuth mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.035 <0.001 <0.001 <0.001 - <0.001 <0.002 <0.002 - - -
Boron mg/L 0.17 0.19 0.210 0.011 0.18 0.071 0.03 0.15 0.18 0.22 0.06 0.04 0.26 0.034 0.075 0.232 0.20 3.55 1.50
Cadmium mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.00020 0.00021 0.00026
Chromium mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.003 <0.001 <0.003 <0.003 0.0089 0.064 0.001
Cobalt mg/L 0.00230 0.00410 0.00170 0.00096 0.00092 0.0024 0.0010 0.0022 0.0117 0.0021 <0.0005 0.0034 - 0.0016 0.0021 0.0166 0.0009 0.0052 -
Copper mg/L 0.0025 0.0024 0.0035 <0.001 0.0029 0.0012 <0.001 0.0022 0.00380 0.0023 <0.0005 <0.0005 <0.002 0.0009 0.001 0.004 0.005 0.0069 0.004
Molybdenum mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0093 <0.0005 <0.0005 <0.0005 - <0.0005 <0.002 <0.002 0.04 0.73 0.073
Nickel mg/L 0.0013 0.0013 0.0018 0.0011 <0.001 <0.001 <0.001 <0.001 <0.005 0.001 <0.001 0.001 - <0.001 <0.003 <0.003 0.025 0.039 0.15
Phosphate as P mg/L - - - - - - - - <0.0002 <0.2 <0.2 <0.2 - <0.2 <0.10 - - - -
Lead mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0014 <0.0001 <0.0001 0.0005 <0.001 0.0003 <0.001 <0.001 0.005 0.002 0.007
Selenium mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005 <0.001 <0.001 <0.001 - <0.001 <0.004 <0.004 0.1 0.005 0.001
Silicon mg/L 2.8 4.3 2.8 1.4 2.6 2.1 1.3 3.9 18.2 2.9 2.71 1.36 - 1.17 1.44 4.79 - - -
Tin mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.025 <0.005 <0.005 <0.005 - <0.005 <0.002 <0.002 - - -
Strontium mg/L 0.11 0.15 0.12 0.023 0.13 0.049 0.029 0.15 0.195 0.187 0.049 0.038 - 0.054 0.069 0.218 - - -
Titanium mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0059 <0.025 <0.005 <0.005 <0.005 - <0.005 <0.002 0.009 - - -
Uranium mg/L 0.00019 0.00013 0.00042 <0.0001 0.00031 0.00011 <0.0001 0.00013 0.0008 0.0004 <0.0001 0.0001 - <0.0001 <0.002 <0.002 0.005 0.033 0.015
Vanadium mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 0.0013 <0.0005 <0.0005 - <0.0005 <0.002 <0.002 0.006 0.02 -
Zinc mg/L 0.0065 0.0074 0.0054 0.0067 <0.005 0.0071 <0.005 <0.005 <0.025 <0.005 0.009 0.007 <0.005 0.007 0.006 0.012 0.03 0.089 0.093
Dissolved Mercury mg/L - - - - - - - - - - - - <0.0001 - - - 0.0002 0.00077 0.000026
Field Measurements
Temperature oC 10.5 11.6 10.8 4.2 7.7 4.6 7.8 7.6 8.4 16.2 - 13.7 7 13.1 11.8
pH pH Units 7.02 8.9 6.56 7.58 6.8 6.94 6.28 6.68 5.83 6.89 - - 6.4 7.13 6.57 6.55
Coductivity uS/cm 169 248 173 20 201 68 30 176 328 0.33 - - 24.3 0.09 126.3 262.4
Oxidation Reduction Potential mV - - - - - - - - - - - - - 186.3 428
Dissolved Oxygen mg/L 5.87 4.84 8.69 12.67 6.31 10.96 11.59 5.55 - - - - 9.76 - 5.65 4.71

Notes:
Provincial Water Quality Objective

Aquatic Protection Values 

Canadian Water Quality Guidelines

Exceeds PWQO

Exceeds APV

Exceeds CWQG

Insufficient volume to allow for sampling

PWQO 

BOLD

ITALICS

UNDERLINED

INSV

CWQG

SW3
Sample Collection Date (dd/mm/yyyy)

Sample Designation

APV
PWQO

Parameter

Chapman Waste Disposal Site
Surface Water Quality Results - SW3

TABLE 21

Units APV CWQG

Magnetawan, Ontario

Pinchin File Number 225335.001



BH7-II GW DUP 1 Relative Percent Difference (%) BH5-II GW DUP 2 Relative Percent Difference (%) BH6-III GW DUP 1 Relative Percent Difference (%) BH7-II GW DUP 2 Relative Percent Difference (%)
pH Lab pH Units NA 6.34 6.37 0.47 6.94 7.03 1.29 6.99 7.13 1.98 5.92 5.72 3.44
Conductivity µS/cm 2 10 34 32 6.06 245 242 1.23 465 463 0.43 32 30 6.45
Hardness mg/L 0.5 2.5 9.20 8.40 9.09 96.00 95.10 0.94 158 155 1.92 7.20 7.10 1.40
Total Dissolved Solids mg/L 20 100 28 <20 NC 176 156 12.05 232 242 4.22 36 50 NC
Alkalinity mg/L 5 25 7 7 NC 57 55 3.57 101 101 0.00 <5 <5 NC
Chloride mg/L 0.20 1 0.49 0.44 NC 6.9 6.92 0.29 12.9 12.8 0.78 0.22 0.26 NC
Sodium mg/L 0.05 0.25 2.35 2.3 2.15 9.07 9 0.77 13.2 12.9 2.30 1.42 1.88 27.88
Calcium mg/L 0.05 0.25 2.07 1.86 10.69 26.7 26.5 0.75 47.5 46.3 2.56 1.58 1.54 2.56
Magnesium mg/L 0.05 0.25 0.97 0.9 7.49 7.13 7.02 1.55 9.6 9.47 1.36 0.8 0.78 2.53
Potassium mg/L 0.05 0.25 1.42 1.37 3.58 3.94 3.88 1.53 7.47 7.2 3.68 0.58 0.59 1.71
Sulphate mg/L 0.20 1 5.68 5.74 1.05 45.5 45.1 0.88 66.8 67.1 0.45 1.98 2.43 20.41
Ammonia mg/L 0.2 1 0.11 0.08 NC 0.31 0.31 NC 0.79 0.82 NC 0.13 0.18 NC
Nitrate as N mg/L 0.10 0.5 0.06 0.06 NC 1.68 1.7 1.18 3.36 3.33 0.90 1.64 1.59 3.10
Nitrite  as N mg/L 0.10 0.5 <0.05 <0.05 NC 0.15 0.19 NC <0.05 <0.05 NC <0.05 <0.05 NC
Total Kjeldahl Nitrogen mg/L 0.10 0.5 0.16 0.13 NC 0.72 0.68 5.71 1.3 1.22 6.35 0.56 0.78 32.84
Phenolics mg/L 0.001 0.005 <0.001 <0.001 NC <0.001 <0.001 NC <0.001 <0.001 NC <0.001 <0.001 NC

Dissolved Organic Carbon mg/L 0.5 2.5 3.1 3.2 3.17 2.8 3 6.90 5.3 5.4 1.87 4.2 7.8 60.00

Chemical Oxygen Demand mg/L 5 25 <5 <5 NC <5 <5 NC 12 10 NC <5 33 NC

Iron mg/L 0.010 0.05 <0.010 <0.010 NC <0.010 <0.010 NC <0.010 <0.010 NC 0.054 0.391 151.46
Manganese mg/L 0.002 0.01 0.01 0.01 0.00 0.139 0.135 2.92 0.615 0.629 2.25 0.022 0.03 30.77
Phosphorus mg/L 0.02 0.1 0.78 0.68 13.70 1.05 1.12 6.45 0.12 0.13 8.00 0.62 3.57 140.81
Turbidity NTU 0.5 2.5 2300 2480 7.53 258 242 6.40 24.5 23 6.32 2470 3550 35.88
Total Suspended Solids mg/L 10 50 4160 3760 10.10 1730 1520 12.92 66 107 47.40 2290 3740 48.09
BOD mg/L 5 25 <5 <5 NC <5 <5 NC <5 <5 NC <5 <5 NC
Silver mg/L 0.002 0.01 <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC
Aluminum mg/L 0.004 0.02 0.046 0.04 13.95 0.017 0.018 NC 0.015 0.019 NC 0.151 0.342 77.48
Antimony mg/L 0.003 0.015 <0.003 <0.003 NC <0.003 <0.003 NC <0.003 <0.003 NC <0.003 <0.003 NC
Arsenic mg/L 0.003 0.015 <0.003 <0.003 NC <0.003 <0.003 NC <0.003 <0.003 NC <0.003 <0.003 NC
Barium mg/L 0.002 0.01 0.014 0.014 0.00 0.091 0.09 1.10 0.124 0.123 0.81 0.014 0.02 35.29
Beryllium mg/L 0.001 0.005 <0.001 <0.001 NC <0.001 <0.001 NC <0.001 <0.001 NC <0.001 <0.001 NC
Bismuth mg/L 0.002 0.01 <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC
Boron mg/L 0.010 0.05 0.01 <0.010 NC 0.215 0.2 7.23 0.341 0.321 6.04 0.029 0.016 NC
Cadmium mg/L 0.001 0.005 <0.001 <0.001 NC <0.001 <0.001 NC <0.001 <0.001 NC <0.001 <0.001 NC
Chromium mg/L 0.003 0.015 <0.003 <0.003 NC <0.003 <0.003 NC <0.003 <0.003 NC <0.003 <0.003 NC
Cobalt mg/L 0.001 0.005 <0.001 <0.001 NC <0.001 <0.001 NC <0.001 <0.001 NC <0.001 0.001 NC
Copper mg/L 0.003 0.015 <0.003 <0.003 NC <0.003 <0.003 NC 0.007 0.007 NC <0.003 <0.003 NC
Molybdenum mg/L 0.002 0.01 <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC
Nickel mg/L 0.003 0.015 <0.003 <0.003 NC <0.003 <0.003 NC 0.005 0.005 NC <0.003 <0.003 NC
Phosphate mg/L 0.20 1 <0.10 <0.10 NC <0.10 <0.10 NC <0.10 <0.10 NC <0.10 <0.10 NC
Lead mg/L 0.001 0.005 <0.001 <0.001 NC <0.001 <0.001 NC <0.001 <0.001 NC <0.001 0.001 NC
Selenium mg/L 0.004 0.02 <0.004 <0.004 NC <0.004 <0.004 NC <0.004 <0.004 NC <0.004 <0.004 NC
Tin mg/L 0.002 0.01 <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC
Strontium mg/L 0.005 0.025 0.018 0.017 NC 0.198 0.191 3.60 0.292 0.296 1.36 0.017 0.02 NC
Titanium mg/L 0.002 0.01 <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC 0.006 0.014 NC
Uranium mg/L 0.002 0.01 <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC
Vanadium mg/L 0.002 0.01 <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC <0.002 <0.002 NC
Zinc mg/L 0.005 0.025 <0.005 <0.005 NC <0.005 <0.005 NC 0.005 0.006 NC 0.006 0.005 NC
Notes:

NC Not calculable due to one or more of the concentrations being quantified over the reasonable detection limit (RDL) or the practical quantification limit (PQL).

BOLD Bolded and shaded entries indicates that the relative percent difference (RPD) exceeds the industry standard of 50%.

RDL

TABLE 22
Groundwater Duplicate Data
Chapman Waste Disposal Site

Magnetawan, Ontario

Parameter Units PQL 11-Jun-19 26-Sep-19



SW2 SW DUP Relative Percent Difference (%) SW1 SW DUP Relative Percent Difference (%)
pH pH Units NA 6.72 6.76 0.59 3.97 5.4 30.52
Electrical Conductivity µS/cm 2 10 62 61 1.63 118 76 43.30

Total Hardness (as CaCO3) (Calculated) mg/L 0.5 2.5 19.80 19.70 0.51 17.80 17.90 0.56

Total Dissolved Solids mg/L 20 100 40 46 NC 54 68 NC
Alkalinity (as CaCO3) mg/L 5 25 8 9 NC <5 <5 NC
Chloride mg/L 0.10 0.5 6.99 6.88 1.59 11.7 11.3 3.48
Sodium mg/L 0.05 0.25 3.16 3.13 0.95 3.51 3.48 0.86
Calcium mg/L 0.05 0.25 6.02 5.99 0.50 5.51 5.48 0.55
Magnesium mg/L 0.05 0.25 1.15 1.15 0.00 0.99 1.02 2.99
Potassium mg/L 0.05 0.25 1.19 1.17 1.69 0.8 0.73 9.15
Sulphate mg/L 0.10 0.5 4.74 4.92 3.73 13.8 5.38 87.80
Ammonia as N mg/L 0.02 0.1 0.19 0.16 17.14 0.08 0.15 NC
Nitrate as N mg/L 0.05 0.25 0.21 0.22 NC <0.05 <0.05 NC
Nitrite as N mg/L 0.05 0.25 <0.05 <0.05 NC <0.05 <0.05 NC
Total Kjeldahl Nitrogen mg/L 0.10 0.5 0.43 0.4 NC 0.38 0.46 NC
Phenols mg/L 0.001 0.005 <0.001 <0.001 NC 0.003 0.004 NC
Dissolved Organic Carbon mg/L 0.5 2.5 6.4 6.8 6.06 13.2 13.3 0.75
Chemical Oxygen Demand mg/L 5 25 16 9 NC 31 35 12.12
BOD (5) mg/L 5 25 <5 <5 NC <5 <5 NC
Iron mg/L 0.010 0.05 0.151 0.126 18.05 0.383 0.371 3.18
Manganese mg/L 0.002 0.01 0.07 0.063 10.53 0.07 0.069 1.44
Total Phosphorus mg/L 0.02 0.1 0.02 0.02 NC 0.02 0.02 NC
Total Suspended Solids mg/L 10 50 <10 <10 NC <10 24 NC
Silver mg/L 0.0001 0.0005 <0.0001 <0.0001 NC <0.0001 <0.0001 NC
Aluminum-dissolved mg/L 0.004 0.02 0.11 0.107 2.76 0.22 0.216 1.83
Antimony mg/L 0.003 0.015 <0.001 <0.001 NC <0.003 <0.003 NC
Arsenic mg/L 0.003 0.015 <0.003 <0.003 NC <0.003 <0.003 NC
Barium mg/L 0.002 0.01 0.027 0.028 3.64 0.035 0.035 0.00
Beryllium mg/L 0.001 0.005 <0.0005 <0.0005 NC <0.001 <0.001 NC
Bismuth mg/L 0.002 0.01 <0.002 <0.002 NC <0.002 <0.002 NC
Boron mg/L 0.010 0.05 0.028 0.028 NC 0.01 0.016 NC
Cadmium mg/L 0.0001 0.0005 <0.0001 <0.0001 NC <0.0001 <0.0001 NC
Chromium mg/L 0.003 0.015 <0.003 <0.003 NC <0.003 <0.003 NC
Cobalt mg/L 0.0005 0.0025 <0.0005 <0.0005 NC 0.0014 0.0014 NC
Copper mg/L 0.003 0.015 <0.001 <0.001 NC <0.003 <0.003 NC
Molybdenum mg/L 0.002 0.01 <0.002 <0.002 NC <0.002 <0.002 NC
Nickel mg/L 0.003 0.015 <0.003 <0.003 NC <0.003 <0.003 NC
Ortho Phosphate as P mg/L 0.10 0.5 <0.10 <0.10 NC <0.10 <0.10 NC
Lead mg/L 0.001 0.005 <0.001 <0.001 NC <0.001 <0.001 NC
Selenium mg/L 0.004 0.02 <0.004 <0.004 NC <0.004 <0.004 NC
Silicon mg/L 0.05 0.25 2.31 2.24 3.08 2.79 2.78 0.36
Tin mg/L 0.002 0.01 <0.002 <0.002 NC <0.002 <0.002 NC
Strontium mg/L 0.005 0.025 0.045 0.045 0.00 0.061 0.062 1.63
Titanium mg/L 0.002 0.01 <0.002 <0.002 NC 0.003 0.003 NC
Uranium mg/L 0.002 0.01 <0.002 <0.002 NC <0.002 <0.002 NC
Vanadium mg/L 0.002 0.01 <0.002 <0.002 NC <0.002 <0.002 NC
Zinc mg/L 0.005 0.025 0.008 0.007 NC 0.016 0.016 NC
Notes:

NC Not calculable due to one or more of the concentrations being quantified over the reasonable detection limit (RDL) or the practical quantification limit (PQL).

BOLD Bolded and shaded entries indicates that the relative percent difference (RPD) exceeds the industry standard of 50%.

26-Sep-19

TABLE 23
Surface Water Duplicate Data
Chapman Waste Disposal Site

Magnetawan, Ontario

Parameter Units RDL PQL 11-Jun-19
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CLIENT NAME: PINCHIN LTD.
957 CAMBRIAN HEIGHTS DRIVE, UNIT 203
SUDBURY, ON   P3C 5S5   
(705) 521-0560

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Jacky Zhu, Spectroscopy TechnicianWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 21

Jun 27, 2019

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

19T479294AGAT WORK ORDER:

ATTENTION TO: Ryan Lawrence

PROJECT: 225335 Chapman Landfill GW & SW

Laboratories (V1) Page 1 of 21

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



BH-2BH-1 BH-3-II BH-4 BH-4-IISAMPLE DESCRIPTION:
WaterWater Water Water WaterSAMPLE TYPE:

2019-06-11 2019-06-112019-06-11 2019-06-11 2019-06-11DATE SAMPLED:
274647 274668 RDL 274669 RDL 274670 274671G / S: A RDLUnit G / S: BParameter

<5 <5 5 <5 5 <5 <5BOD (5) 5mg/L
653 596 2 56 2 730 768Electrical Conductivity 2µS/cm
7.44 7.48 NA 6.58 NA 7.56 7.46pH NApH Units 6.5-8.5
230 239 0.5 4.9 0.5 350 342Total Hardness (as CaCO3) 0.5mg/L 80-100

310[<B] 312[<B] 20 84[<B] 20 484[<B] 570[>B]Total Dissolved Solids 20mg/L 500
<10 289 10 7390 10 172 242Total Suspended Solids 10mg/L
260 230 5 18 5 184 191Alkalinity (as CaCO3) 5mg/L 30-500

30.6[<B] 26.2[<B] 0.10 1.54[<B] 0.20 5.67[<B] 7.09[<B]Chloride 0.20mg/L 250
<0.10[<A] <0.20[<A] 0.05 0.10[<A] 0.10 15.2[>A] 28.7[>A]Nitrate as N 0.1010.0mg/L
<0.10[<A] <0.20[<A] 0.05 <0.05[<A] 0.10 <0.10[<A] <0.10[<A]Nitrite as N 0.101.0mg/L
32.1[<B] 46.7[<B] 0.10 5.64[<B] 0.20 137[<B] 91.9[<B]Sulphate 0.20mg/L 500

<0.20 <0.40 0.10 <0.10 0.20 <0.20 <0.20Phosphate as P 0.20mg/L
7.2 5.86 0.02 <0.02 0.02 0.09 0.54Ammonia as N 0.2mg/L
7.46 6.63 0.10 0.57 0.10 1.10 <0.10Total Kjeldahl Nitrogen 0.10mg/L
0.02 0.46 0.2 12.2 0.02 0.12 0.12Total Phosphorus 0.02mg/L
26 25 5 29 5 22 16Chemical Oxygen Demand 5mg/L

8.9[>B] 11.0[>B] 0.5 5.6[>B] 0.5 8.7[>B] 10.7[>B]Dissolved Organic Carbon 0.5mg/L 5
0.001 0.002 0.001 0.001 0.001 <0.001 <0.001Phenols 0.001mg/L

1.9[<B] 52.0[>B] 0.5 1140[>B] 0.5 30.5[>B] 79.7[>B]Turbidity 0.5NTU 5
78.6 72.7 0.05 1.53 0.05 123 117Calcium 0.05mg/L
8.27 13.9 0.05 0.26 0.05 10.3 12.0Magnesium 0.05mg/L

31.3[A-B] 27.4[A-B] 0.05 11.7[<A] 0.05 11.6[<A] 16.0[<A]Sodium 0.0520mg/L 200
12.5 11.9 0.05 0.54 0.05 12.4 16.3Potassium 0.05mg/L

0.022[<B] 0.024[<B] 0.004 0.078[<B] 0.004 0.018[<B] 0.025[<B]Aluminum 0.004mg/L 0.1
<0.003[<A] <0.003[<A] 0.003 <0.003[<A] 0.003 <0.003[<A] <0.003[<A]Antimony 0.0030.006mg/L
<0.003[<A] <0.003[<A] 0.003 <0.003[<A] 0.003 <0.003[<A] <0.003[<A]Arsenic 0.0030.010mg/L
0.165[<A] 0.216[<A] 0.002 0.006[<A] 0.002 0.126[<A] 0.130[<A]Barium 0.0021mg/L

<0.001 <0.001 0.001 <0.001 0.001 <0.001 <0.001Beryllium 0.001mg/L
<0.002 <0.002 0.002 <0.002 0.002 <0.002 <0.002Bismuth 0.002mg/L

0.551[<A] 0.419[<A] 0.010 0.020[<A] 0.010 0.397[<A] 0.519[<A]Boron 0.0105mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-06-13

Certificate of Analysis

ATTENTION TO: Ryan LawrenceCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T479294

DATE REPORTED: 2019-06-27

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 21



BH-2BH-1 BH-3-II BH-4 BH-4-IISAMPLE DESCRIPTION:
WaterWater Water Water WaterSAMPLE TYPE:

2019-06-11 2019-06-112019-06-11 2019-06-11 2019-06-11DATE SAMPLED:
274647 274668 RDL 274669 RDL 274670 274671G / S: A RDLUnit G / S: BParameter

<0.001[<A] <0.001[<A] 0.001 <0.001[<A] 0.001 <0.001[<A] <0.001[<A]Cadmium 0.0010.005mg/L
<0.003[<A] <0.003[<A] 0.003 <0.003[<A] 0.003 <0.003[<A] <0.003[<A]Chromium 0.0030.05mg/L

0.008 0.008 0.001 <0.001 0.001 <0.001 0.002Cobalt 0.001mg/L
0.010[<B] <0.003[<B] 0.003 <0.003[<B] 0.003 0.005[<B] 0.009[<B]Copper 0.003mg/L 1

<0.010[<B] 9.71[>B] 0.010 <0.010[<B] 0.010 <0.010[<B] <0.010[<B]Iron 0.010mg/L 0.3
<0.001[<A] <0.001[<A] 0.001 <0.001[<A] 0.001 <0.001[<A] <0.001[<A]Lead 0.0010.01mg/L

2.47[>B] 4.06[>B] 0.002 0.022[<B] 0.002 <0.002[<B] 0.292[>B]Manganese 0.002mg/L 0.05
<0.002 <0.002 0.002 0.006 0.002 <0.002 <0.002Molybdenum 0.002mg/L
<0.003 <0.003 0.003 <0.003 0.003 <0.003 <0.003Nickel 0.003mg/L

<0.004[<A] <0.004[<A] 0.004 <0.004[<A] 0.004 <0.004[<A] <0.004[<A]Selenium 0.0040.05mg/L
<0.002 <0.002 0.002 <0.002 0.002 <0.002 <0.002Silver 0.002mg/L
0.419 0.391 0.005 0.014 0.005 0.395 0.384Strontium 0.005mg/L
<0.006 <0.006 0.006 <0.006 0.006 <0.006 <0.006Thallium 0.006mg/L
<0.002 <0.002 0.002 <0.002 0.002 <0.002 <0.002Tin 0.002mg/L
<0.002 <0.002 0.002 <0.002 0.002 <0.002 <0.002Titanium 0.002mg/L
<0.010 <0.010 0.010 <0.010 0.010 <0.010 <0.010Tungsten 0.010mg/L

0.004[<A] 0.003[<A] 0.002 <0.002[<A] 0.002 0.003[<A] 0.005[<A]Uranium 0.0020.02mg/L
<0.002 <0.002 0.002 <0.002 0.002 <0.002 <0.002Vanadium 0.002mg/L

<0.005[<B] <0.005[<B] 0.005 <0.005[<B] 0.005 <0.005[<B] <0.005[<B]Zinc 0.005mg/L 5

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-06-13

Certificate of Analysis

ATTENTION TO: Ryan LawrenceCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T479294

DATE REPORTED: 2019-06-27

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 21



BH-6-IIIBH-5-II BH-7-II BH-8-I BH-9-ISAMPLE DESCRIPTION:
WaterWaterWater Water WaterSAMPLE TYPE:

2019-06-112019-06-11 2019-06-112019-06-11 2019-06-11DATE SAMPLED:
274672 274673 274674 RDL 274675 RDL 274676G / S: A RDLUnit G / S: BParameter

<5 <5 <5 5 9 5 <5BOD (5) 5mg/L
245 309 34 2 376 2 479Electrical Conductivity 2µS/cm
6.94 7.04 6.34 NA 7.16 NA 7.40pH NApH Units 6.5-8.5
96.0 123 9.2 0.5 135 0.5 197Total Hardness (as CaCO3) 0.5mg/L 80-100

176[<B] 184[<B] 28[<B] 20 200[<B] 20 260[<B]Total Dissolved Solids 20mg/L 500
1730 42 4160 10 6680 10 2090Total Suspended Solids 10mg/L

57 72 7 5 98 5 152Alkalinity (as CaCO3) 5mg/L 30-500
6.90[<B] 6.03[<B] 0.49[<B] 0.10 16.8[<B] 0.10 15.5[<B]Chloride 0.10mg/L 250
1.68[<A] 1.60[<A] 0.06[<A] 0.05 1.98[<A] 0.05 0.92[<A]Nitrate as N 0.0510.0mg/L
0.15[<A] <0.05[<A] <0.05[<A] 0.05 0.25[<A] 0.05 <0.05[<A]Nitrite as N 0.051.0mg/L
45.5[<B] 65.7[<B] 5.68[<B] 0.10 55.2[<B] 0.10 65.9[<B]Sulphate 0.10mg/L 500

<0.10 <0.10 <0.10 0.10 <0.10 0.10 <0.10Phosphate as P 0.10mg/L
0.31 0.30 0.11 0.02 0.26 0.10 3.58Ammonia as N 0.02mg/L
0.72 0.52 0.16 0.50 6.10 0.10 4.00Total Kjeldahl Nitrogen 0.10mg/L
1.05 0.25 0.78 0.02 2.98 0.02 2.09Total Phosphorus 0.02mg/L
<5 <5 <5 10 154 5 35Chemical Oxygen Demand 5mg/L

2.8[<B] 2.9[<B] 3.1[<B] 0.5 4.9[<B] 0.5 6.8[>B]Dissolved Organic Carbon 0.5mg/L 5
<0.001 <0.001 <0.001 0.001 0.003 0.001 0.002Phenols 0.001mg/L
258[>B] 36.7[>B] 2300[>B] 0.5 7380[>B] 0.5 4050[>B]Turbidity 0.5NTU 5

26.7 35.9 2.07 0.05 42.3 0.05 63.9Calcium 0.05mg/L
7.13 7.98 0.97 0.05 7.06 0.05 9.19Magnesium 0.05mg/L

9.07[<A] 11.0[<A] 2.35[<A] 0.05 14.3[<A] 0.05 11.4[<A]Sodium 0.0520mg/L 200
3.94 5.49 1.42 0.05 10.0 0.05 8.04Potassium 0.05mg/L

0.017[<B] 0.013[<B] 0.046[<B] 0.004 0.033[<B] 0.004 0.017[<B]Aluminum 0.004mg/L 0.1
<0.003[<A] <0.003[<A] <0.003[<A] 0.003 <0.003[<A] 0.003 <0.003[<A]Antimony 0.0030.006mg/L
<0.003[<A] <0.003[<A] <0.003[<A] 0.003 <0.003[<A] 0.003 <0.003[<A]Arsenic 0.0030.010mg/L
0.091[<A] 0.096[<A] 0.014[<A] 0.002 0.183[<A] 0.002 0.103[<A]Barium 0.0021mg/L

<0.001 <0.001 <0.001 0.001 <0.001 0.001 <0.001Beryllium 0.001mg/L
<0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002Bismuth 0.002mg/L

0.215[<A] 0.207[<A] 0.010[<A] 0.010 0.230[<A] 0.010 0.344[<A]Boron 0.0105mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-06-13

Certificate of Analysis

ATTENTION TO: Ryan LawrenceCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T479294

DATE REPORTED: 2019-06-27

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 21



BH-6-IIIBH-5-II BH-7-II BH-8-I BH-9-ISAMPLE DESCRIPTION:
WaterWaterWater Water WaterSAMPLE TYPE:

2019-06-112019-06-11 2019-06-112019-06-11 2019-06-11DATE SAMPLED:
274672 274673 274674 RDL 274675 RDL 274676G / S: A RDLUnit G / S: BParameter

<0.001[<A] <0.001[<A] <0.001[<A] 0.001 <0.001[<A] 0.001 <0.001[<A]Cadmium 0.0010.005mg/L
<0.003[<A] <0.003[<A] <0.003[<A] 0.003 <0.003[<A] 0.003 <0.003[<A]Chromium 0.0030.05mg/L

<0.001 <0.001 <0.001 0.001 <0.001 0.001 0.006Cobalt 0.001mg/L
<0.003[<B] 0.006[<B] <0.003[<B] 0.003 0.004[<B] 0.003 0.004[<B]Copper 0.003mg/L 1
<0.010[<B] <0.010[<B] <0.010[<B] 0.010 <0.010[<B] 0.010 0.133[<B]Iron 0.010mg/L 0.3
<0.001[<A] <0.001[<A] <0.001[<A] 0.001 <0.001[<A] 0.001 <0.001[<A]Lead 0.0010.01mg/L
0.139[>B] 0.404[>B] 0.010[<B] 0.002 1.39[>B] 0.002 2.06[>B]Manganese 0.002mg/L 0.05

<0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002Molybdenum 0.002mg/L
<0.003 <0.003 <0.003 0.003 <0.003 0.003 <0.003Nickel 0.003mg/L

<0.004[<A] <0.004[<A] <0.004[<A] 0.004 <0.004[<A] 0.004 <0.004[<A]Selenium 0.0040.05mg/L
<0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002Silver 0.002mg/L
0.198 0.225 0.018 0.005 0.233 0.005 0.275Strontium 0.005mg/L
<0.006 <0.006 <0.006 0.006 <0.006 0.006 <0.006Thallium 0.006mg/L
<0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002Tin 0.002mg/L
<0.002 <0.002 <0.002 0.002 <0.002 0.002 0.002Titanium 0.002mg/L
<0.010 <0.010 <0.010 0.010 <0.010 0.010 <0.010Tungsten 0.010mg/L

<0.002[<A] <0.002[<A] <0.002[<A] 0.002 <0.002[<A] 0.002 <0.002[<A]Uranium 0.0020.02mg/L
<0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002Vanadium 0.002mg/L

<0.005[<B] 0.005[<B] <0.005[<B] 0.005 <0.005[<B] 0.005 <0.005[<B]Zinc 0.005mg/L 5

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-06-13

Certificate of Analysis

ATTENTION TO: Ryan LawrenceCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T479294

DATE REPORTED: 2019-06-27

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 21



BH-11BH-10-I BH-DUP1 BH-DUP2SAMPLE DESCRIPTION:
WaterWaterWater WaterSAMPLE TYPE:

2019-06-11 2019-06-11 2019-06-112019-06-11DATE SAMPLED:
274677 274678 274679 274680G / S: A RDLUnit G / S: BParameter

<5 <5 <5 <5BOD (5) 5mg/L
289 82 32 242Electrical Conductivity 2µS/cm
7.08 6.38 6.37 7.03pH NApH Units 6.5-8.5
115 25.1 8.4 95.1Total Hardness (as CaCO3) 0.5mg/L 80-100

188[<B] 60[<B] <20[<B] 156[<B]Total Dissolved Solids 20mg/L 500
1130 1760 3760 1520Total Suspended Solids 10mg/L
47 7 7 55Alkalinity (as CaCO3) 5mg/L 30-500

4.10[<B] 13.5[<B] 0.44[<B] 6.92[<B]Chloride 0.10mg/L 250
1.24[<A] 0.40[<A] 0.06[<A] 1.70[<A]Nitrate as N 0.0510.0mg/L
<0.05[<A] <0.05[<A] <0.05[<A] 0.19[<A]Nitrite as N 0.051.0mg/L
84.2[<B] 4.93[<B] 5.74[<B] 45.1[<B]Sulphate 0.10mg/L 500

<0.10 <0.10 <0.10 <0.10Phosphate as P 0.10mg/L
0.11 0.07 0.08 0.31Ammonia as N 0.02mg/L
0.44 0.18 0.13 0.68Total Kjeldahl Nitrogen 0.10mg/L
1.73 0.87 0.68 1.12Total Phosphorus 0.02mg/L
11 <5 <5 <5Chemical Oxygen Demand 5mg/L

5.6[>B] 1.8[<B] 3.2[<B] 3.0[<B]Dissolved Organic Carbon 0.5mg/L 5
<0.001 <0.001 <0.001 <0.001Phenols 0.001mg/L
982[>B] 368[>B] 2480[>B] 242[>B]Turbidity 0.5NTU 5

30.2 8.18 1.86 26.5Calcium 0.05mg/L
9.60 1.14 0.90 7.02Magnesium 0.05mg/L

9.14[<A] 3.52[<A] 2.30[<A] 9.00[<A]Sodium 0.0520mg/L 200
5.52 1.38 1.37 3.88Potassium 0.05mg/L

0.049[<B] 0.030[<B] 0.040[<B] 0.018[<B]Aluminum 0.004mg/L 0.1
<0.003[<A] <0.003[<A] <0.003[<A] <0.003[<A]Antimony 0.0030.006mg/L
<0.003[<A] <0.003[<A] <0.003[<A] <0.003[<A]Arsenic 0.0030.010mg/L
0.111[<A] 0.019[<A] 0.014[<A] 0.090[<A]Barium 0.0021mg/L

<0.001 <0.001 <0.001 <0.001Beryllium 0.001mg/L
<0.002 <0.002 <0.002 <0.002Bismuth 0.002mg/L

0.446[<A] <0.010[<A] <0.010[<A] 0.200[<A]Boron 0.0105mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-06-13

Certificate of Analysis

ATTENTION TO: Ryan LawrenceCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T479294

DATE REPORTED: 2019-06-27

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 21



BH-11BH-10-I BH-DUP1 BH-DUP2SAMPLE DESCRIPTION:
WaterWaterWater WaterSAMPLE TYPE:

2019-06-11 2019-06-11 2019-06-112019-06-11DATE SAMPLED:
274677 274678 274679 274680G / S: A RDLUnit G / S: BParameter

<0.001[<A] <0.001[<A] <0.001[<A] <0.001[<A]Cadmium 0.0010.005mg/L
<0.003[<A] <0.003[<A] <0.003[<A] <0.003[<A]Chromium 0.0030.05mg/L

0.001 <0.001 <0.001 <0.001Cobalt 0.001mg/L
0.008[<B] <0.003[<B] <0.003[<B] <0.003[<B]Copper 0.003mg/L 1

<0.010[<B] <0.010[<B] <0.010[<B] <0.010[<B]Iron 0.010mg/L 0.3
<0.001[<A] <0.001[<A] <0.001[<A] <0.001[<A]Lead 0.0010.01mg/L
0.067[>B] 0.021[<B] 0.010[<B] 0.135[>B]Manganese 0.002mg/L 0.05

<0.002 <0.002 <0.002 <0.002Molybdenum 0.002mg/L
0.004 <0.003 <0.003 <0.003Nickel 0.003mg/L

<0.004[<A] <0.004[<A] <0.004[<A] <0.004[<A]Selenium 0.0040.05mg/L
<0.002 <0.002 <0.002 <0.002Silver 0.002mg/L
0.187 0.081 0.017 0.191Strontium 0.005mg/L
<0.006 <0.006 <0.006 <0.006Thallium 0.006mg/L
<0.002 <0.002 <0.002 <0.002Tin 0.002mg/L
<0.002 <0.002 <0.002 <0.002Titanium 0.002mg/L
0.025 <0.010 <0.010 <0.010Tungsten 0.010mg/L

<0.002[<A] <0.002[<A] <0.002[<A] <0.002[<A]Uranium 0.0020.02mg/L
<0.002 <0.002 <0.002 <0.002Vanadium 0.002mg/L

0.007[<B] <0.005[<B] <0.005[<B] <0.005[<B]Zinc 0.005mg/L 5

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-06-13

Certificate of Analysis

ATTENTION TO: Ryan LawrenceCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T479294

DATE REPORTED: 2019-06-27

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 21



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-06-13

Certificate of Analysis

ATTENTION TO: Ryan LawrenceCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T479294

DATE REPORTED: 2019-06-27

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to Ontario Drinking Water Quality Standards. Na value is derived from O. Reg. 248, B Refers to Ontario Drinking Water Quality 
Standards - Aesthetic Objectives and Operational Guidelines
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

274647-274668 Total Hardness (as CaCO3) is a calculated parameter.
Elevated RDL indicates the degree of sample dilution prior to the analysis in order to keep analytes within the calibration range of the instrument and to reduce matrix interference.

274669 Total Hardness (as CaCO3) is a calculated parameter.
274670-274671 Total Hardness (as CaCO3) is a calculated parameter.

Elevated RDL indicates the degree of sample dilution prior to the analysis in order to keep analytes within the calibration range of the instrument and to reduce matrix interference.
274672-274674 Total Hardness (as CaCO3) is a calculated parameter.
274675-274676 Total Hardness (as CaCO3) is a calculated parameter.

Elevated RDL indicates the degree of sample dilution prior to the analysis in order to keep analytes within the calibration range of the instrument and to reduce matrix interference.
274677-274680 Total Hardness (as CaCO3) is a calculated parameter.
Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 21



SW-2SW-1 SW-3 SW-DUP 1SAMPLE DESCRIPTION:
WaterWaterWater WaterSAMPLE TYPE:

2019-06-11 2019-06-11 2019-06-112019-06-11DATE SAMPLED:
274696 274704 274705 274706G / S RDLUnitParameter

<5 <5 <5 <5BOD (5) 5mg/L
37 62 114 61Electrical Conductivity 2µS/cm

5.37 6.72 7.34 6.76pH NA6.5-8.5pH Units
10.0 19.8 35.6 19.7Total Hardness (as CaCO3) 0.5mg/L
34 40 52 46Total Dissolved Solids 20mg/L

<10 <10 <10 <10Total Suspended Solids 10mg/L
<5 8 37 9Alkalinity (as CaCO3) 5mg/L

7.09 6.99 5.88 6.88Chloride 0.10mg/L
<0.05 0.21 0.16 0.22Nitrate as N 0.05mg/L
<0.05 <0.05 <0.05 <0.05Nitrite as N 0.05mg/L
0.90 4.74 6.70 4.92Sulphate 0.10mg/L

<0.10 <0.10 <0.10 <0.10Phosphate as P 0.10mg/L
0.09 0.19 1.31 0.16Ammonia as N 0.02mg/L
0.30 0.43 1.49 0.40Total Kjeldahl Nitrogen 0.10mg/L
0.02 0.02 0.02 0.02Total Phosphorus 0.010.030mg/L
19 16 7 9Chemical Oxygen Demand 5mg/L
8.9 6.4 4.2 6.8Dissolved Organic Carbon 0.5mg/L

0.001 <0.001 <0.001 <0.001Phenols 0.0010.001mg/L
104 58 27 56Colour 5TCU
2.96 6.02 11.3 5.99Calcium 0.05mg/L
0.64 1.15 1.79 1.15Magnesium 0.05mg/L
2.42 3.16 4.83 3.13Sodium 0.05mg/L
0.23 1.19 2.88 1.17Potassium 0.05mg/L

0.200 0.110 0.035 0.107Aluminum-dissolved 0.0040.075mg/L
<0.001 <0.001 <0.001 <0.001Antimony 0.0010.020mg/L
<0.003 <0.003 <0.003 <0.003Arsenic 0.0030.1mg/L
0.020 0.027 0.033 0.028Barium 0.002mg/L

<0.0005 <0.0005 <0.0005 <0.0005Beryllium 0.00050.011mg/L
<0.002 <0.002 <0.002 <0.002Bismuth 0.002mg/L
<0.010 0.028 0.075 0.028Boron 0.0100.20mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-06-13

Certificate of Analysis

ATTENTION TO: Ryan LawrenceCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T479294

DATE REPORTED: 2019-06-27

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Surface Water Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
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CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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SW-2SW-1 SW-3 SW-DUP 1SAMPLE DESCRIPTION:
WaterWaterWater WaterSAMPLE TYPE:

2019-06-11 2019-06-11 2019-06-112019-06-11DATE SAMPLED:
274696 274704 274705 274706G / S RDLUnitParameter
<0.0001 <0.0001 <0.0001 <0.0001Cadmium 0.00010.0002mg/L
<0.003 <0.003 <0.003 <0.003Chromium 0.003mg/L
0.0012 <0.0005 0.0021 <0.0005Cobalt 0.00050.0009mg/L
<0.001 <0.001 0.001 <0.001Copper 0.0010.005mg/L
0.369 0.151 0.411 0.126Iron 0.0100.3mg/L
<0.001 <0.001 <0.001 <0.001Lead 0.001**mg/L
0.057 0.070 0.613 0.063Manganese 0.002mg/L
<0.002 <0.002 <0.002 <0.002Molybdenum 0.0020.04mg/L
<0.003 <0.003 <0.003 <0.003Nickel 0.0030.025mg/L
<0.004 <0.004 <0.004 <0.004Selenium 0.0040.1mg/L

2.07 2.31 1.44 2.24Silicon 0.05mg/L
<0.0001 <0.0001 <0.0001 <0.0001Silver 0.00010.0001mg/L

0.031 0.045 0.069 0.045Strontium 0.005mg/L
<0.002 <0.002 <0.002 <0.002Tin 0.002mg/L
0.002 <0.002 <0.002 <0.002Titanium 0.002mg/L
<0.002 <0.002 <0.002 <0.002Uranium 0.0020.005mg/L
<0.002 <0.002 <0.002 <0.002Vanadium 0.0020.006mg/L
0.013 0.008 0.006 0.007Zinc 0.0050.03mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to PWQO (mg/L) **Dependent on alkalinity
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

274696-274706 Total Hardness (as CaCO3) is a calculated parameter.
Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-06-13

Certificate of Analysis

ATTENTION TO: Ryan LawrenceCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T479294

DATE REPORTED: 2019-06-27

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Surface Water Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 10 of 21



274647 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Dissolved Organic Carbon 5 8.9BH-1 mg/L

274647 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Manganese 0.05 2.47BH-1 mg/L

274647 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Hardness (as CaCO3) 80-100 230BH-1 mg/L

274647 O.Reg.169/03(mg/L) Chapman Landfill - Groundwater Parameters Sodium 20 31.3BH-1 mg/L

274668 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Dissolved Organic Carbon 5 11.0BH-2 mg/L

274668 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Iron 0.3 9.71BH-2 mg/L

274668 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Manganese 0.05 4.06BH-2 mg/L

274668 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Hardness (as CaCO3) 80-100 239BH-2 mg/L

274668 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 52.0BH-2 NTU

274668 O.Reg.169/03(mg/L) Chapman Landfill - Groundwater Parameters Sodium 20 27.4BH-2 mg/L

274669 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Alkalinity (as CaCO3) 30-500 18BH-3-II mg/L

274669 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Dissolved Organic Carbon 5 5.6BH-3-II mg/L

274669 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Hardness (as CaCO3) 80-100 4.9BH-3-II mg/L

274669 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 1140BH-3-II NTU

274670 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Dissolved Organic Carbon 5 8.7BH-4 mg/L

274670 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Hardness (as CaCO3) 80-100 350BH-4 mg/L

274670 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 30.5BH-4 NTU

274670 O.Reg.169/03(mg/L) Chapman Landfill - Groundwater Parameters Nitrate as N 10.0 15.2BH-4 mg/L

274671 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Dissolved Organic Carbon 5 10.7BH-4-II mg/L

274671 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Manganese 0.05 0.292BH-4-II mg/L

274671 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Dissolved Solids 500 570BH-4-II mg/L

274671 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Hardness (as CaCO3) 80-100 342BH-4-II mg/L

274671 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 79.7BH-4-II NTU

274671 O.Reg.169/03(mg/L) Chapman Landfill - Groundwater Parameters Nitrate as N 10.0 28.7BH-4-II mg/L

274672 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Manganese 0.05 0.139BH-5-II mg/L

Results relate only to the items tested. Results apply to samples as received.

Guideline Violation

ATTENTION TO: Ryan LawrenceCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T479294
PROJECT: 225335 Chapman Landfill GW & SW

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122
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274672 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 258BH-5-II NTU

274673 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Manganese 0.05 0.404BH-6-III mg/L

274673 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Hardness (as CaCO3) 80-100 123BH-6-III mg/L

274673 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 36.7BH-6-III NTU

274674 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Alkalinity (as CaCO3) 30-500 7BH-7-II mg/L

274674 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Hardness (as CaCO3) 80-100 9.2BH-7-II mg/L

274674 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 2300BH-7-II NTU

274674 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters pH 6.5-8.5 6.34BH-7-II pH Units

274675 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Manganese 0.05 1.39BH-8-I mg/L

274675 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Hardness (as CaCO3) 80-100 135BH-8-I mg/L

274675 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 7380BH-8-I NTU

274676 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Dissolved Organic Carbon 5 6.8BH-9-I mg/L

274676 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Manganese 0.05 2.06BH-9-I mg/L

274676 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Hardness (as CaCO3) 80-100 197BH-9-I mg/L

274676 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 4050BH-9-I NTU

274677 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Dissolved Organic Carbon 5 5.6BH-10-I mg/L

274677 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Manganese 0.05 0.067BH-10-I mg/L

274677 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Hardness (as CaCO3) 80-100 115BH-10-I mg/L

274677 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 982BH-10-I NTU

274678 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Alkalinity (as CaCO3) 30-500 7BH-11 mg/L

274678 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Hardness (as CaCO3) 80-100 25.1BH-11 mg/L

274678 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 368BH-11 NTU

274678 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters pH 6.5-8.5 6.38BH-11 pH Units

274679 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Alkalinity (as CaCO3) 30-500 7BH-DUP1 mg/L

Results relate only to the items tested. Results apply to samples as received.

Guideline Violation

ATTENTION TO: Ryan LawrenceCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T479294
PROJECT: 225335 Chapman Landfill GW & SW

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT
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MISSISSAUGA, ONTARIO
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274679 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Total Hardness (as CaCO3) 80-100 8.4BH-DUP1 mg/L

274679 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 2480BH-DUP1 NTU

274679 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters pH 6.5-8.5 6.37BH-DUP1 pH Units

274680 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Manganese 0.05 0.135BH-DUP2 mg/L

274680 O.Reg.
169(mg/L)AO&OG Chapman Landfill - Groundwater Parameters Turbidity 5 242BH-DUP2 NTU

274696 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Aluminum-dissolved 0.075 0.200SW-1 mg/L
274696 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Cobalt 0.0009 0.0012SW-1 mg/L
274696 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Iron 0.3 0.369SW-1 mg/L
274696 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters pH 6.5-8.5 5.37SW-1 pH Units
274704 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Aluminum-dissolved 0.075 0.110SW-2 mg/L
274705 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Cobalt 0.0009 0.0021SW-3 mg/L
274705 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Iron 0.3 0.411SW-3 mg/L
274706 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Aluminum-dissolved 0.075 0.107SW-DUP 1 mg/L

Results relate only to the items tested. Results apply to samples as received.

Guideline Violation

ATTENTION TO: Ryan LawrenceCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T479294
PROJECT: 225335 Chapman Landfill GW & SW

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT
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Chapman Landfill - Groundwater Parameters
BOD (5) 277579 274647 <5 <5 NA < 5 101% 75% 125%
Electrical Conductivity 274671 274671 768 769 0.1% < 2 101% 80% 120%
pH 274671 274671 7.46 7.42 0.5% NA 100% 90% 110%
Total Dissolved Solids 274673 274673 184 178 3.3% < 20 98% 80% 120%
Total Suspended Solids
 

274680 274680 1520 1530 0.7% < 10 102% 80% 120%

Alkalinity (as CaCO3) 274671 274671 263 263 0.0% < 5 97% 80% 120%
Chloride 275032 24.6 25.2 2.4% < 0.10 92% 90% 110% 99% 90% 110% 104% 80% 120%
Nitrate as N 275032 0.07 0.08 NA < 0.05 91% 90% 110% 100% 90% 110% 105% 80% 120%
Nitrite as N 275032 <0.05 <0.05 NA < 0.05 NA 90% 110% 96% 90% 110% 106% 80% 120%
Sulphate
 

275032 1.72 1.63 5.4% < 0.10 91% 90% 110% 97% 90% 110% 101% 80% 120%

Phosphate as P 275032 0.16 <0.10 NA < 0.10 110% 90% 110% 94% 90% 110% 99% 80% 120%
Ammonia as N 280912 <0.02 <0.02 NA < 0.02 101% 90% 110% 105% 90% 110% 99% 80% 120%
Total Kjeldahl Nitrogen 274243 2.07 2.05 1.0% < 0.10 95% 80% 120% 97% 80% 120% 97% 70% 130%
Total Phosphorus 274647 274647 0.02 <0.02 NA < 0.02 97% 80% 120% 102% 90% 110% 105% 70% 130%
Chemical Oxygen Demand
 

274647 274647 26 22 NA < 5 95% 80% 120% 103% 90% 110% 115% 70% 130%

Dissolved Organic Carbon 274668 274668 11.0 11.0 0.0% < 0.5 97% 90% 110% 99% 90% 110% 88% 80% 120%
Phenols 274647 274647 0.001 0.001 NA < 0.001 104% 90% 110% 98% 90% 110% 94% 80% 120%
Turbidity 277579 58.4 59.2 1.4% < 0.5 98% 90% 110%
Calcium 274647 274647 78.6 78.3 0.4% < 0.05 99% 90% 110% 101% 90% 110% 100% 70% 130%
Magnesium
 

274647 274647 8.27 8.21 0.7% < 0.05 98% 90% 110% 100% 90% 110% 100% 70% 130%

Sodium 274647 274647 31.3 31.3 0.0% < 0.05 97% 90% 110% 98% 90% 110% 97% 70% 130%
Potassium 274647 274647 12.5 12.3 1.6% < 0.05 98% 90% 110% 100% 90% 110% 99% 70% 130%
Aluminum 274647 274647 0.022 0.020 9.5% < 0.004 100% 90% 110% 96% 90% 110% 91% 70% 130%
Antimony 274647 274647 <0.003 <0.003 NA < 0.003 104% 90% 110% 100% 90% 110% 100% 70% 130%
Arsenic
 

274647 274647 <0.003 <0.003 NA < 0.003 107% 90% 110% 103% 90% 110% 105% 70% 130%

Barium 274647 274647 0.165 0.163 1.2% < 0.002 103% 90% 110% 101% 90% 110% 101% 70% 130%
Beryllium 274647 274647 <0.001 <0.001 NA < 0.001 102% 90% 110% 97% 90% 110% 98% 70% 130%
Bismuth 274647 274647 <0.002 <0.002 NA < 0.002 103% 90% 110% 108% 90% 110% 99% 70% 130%
Boron 274647 274647 0.551 0.581 5.3% < 0.010 99% 90% 110% 94% 90% 110% 94% 70% 130%
Cadmium
 

274647 274647 <0.001 <0.001 NA < 0.001 104% 90% 110% 106% 90% 110% 108% 70% 130%

Chromium 274647 274647 <0.003 <0.003 NA < 0.003 105% 90% 110% 104% 90% 110% 98% 70% 130%
Cobalt 274647 274647 0.008 0.008 0.0% < 0.001 106% 90% 110% 103% 90% 110% 99% 70% 130%
Copper 274647 274647 0.010 0.010 NA < 0.003 106% 90% 110% 105% 90% 110% 98% 70% 130%
Iron 274647 274647 <0.010 <0.010 NA < 0.010 106% 90% 110% 96% 90% 110% 79% 70% 130%
Lead
 

274647 274647 <0.001 <0.001 NA < 0.001 106% 90% 110% 108% 90% 110% 101% 70% 130%

Manganese 274647 274647 2.47 2.41 2.5% < 0.002 109% 90% 110% 107% 90% 110% 102% 70% 130%
Molybdenum 274647 274647 <0.002 <0.002 NA < 0.002 101% 90% 110% 100% 90% 110% 103% 70% 130%
Nickel 274647 274647 <0.003 <0.003 NA < 0.003 108% 90% 110% 104% 90% 110% 97% 70% 130%
Selenium 274647 274647 <0.004 <0.004 NA < 0.004 94% 90% 110% 92% 90% 110% 103% 70% 130%

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T479294

Dup #1 RPD Measured
Value Recovery Recovery
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Silver
 

274647 274647 <0.002 <0.002 NA < 0.002 103% 90% 110% 108% 90% 110% 92% 70% 130%

Strontium 274647 274647 0.419 0.433 3.3% < 0.005 96% 90% 110% 96% 90% 110% 98% 70% 130%
Thallium 274647 274647 <0.006 <0.006 NA < 0.006 108% 90% 110% 108% 90% 110% 102% 70% 130%
Tin 274647 274647 <0.002 <0.002 NA < 0.002 99% 90% 110% 103% 90% 110% 103% 70% 130%
Titanium 274647 274647 <0.002 <0.002 NA < 0.002 106% 90% 110% 102% 90% 110% 101% 70% 130%
Tungsten
 

274647 274647 <0.010 <0.010 NA < 0.010 101% 90% 110% 99% 90% 110% 100% 70% 130%

Uranium 274647 274647 0.004 0.004 NA < 0.002 102% 90% 110% 105% 90% 110% 101% 70% 130%
Vanadium 274647 274647 <0.002 <0.002 NA < 0.002 102% 90% 110% 101% 90% 110% 99% 70% 130%
Zinc 274647 274647 <0.005 <0.005 NA < 0.005 108% 90% 110% 107% 90% 110% 107% 70% 130%
 
Chapman Landfill - Surface Water Parameters
Colour 272155 14 15 NA < 5 106% 90% 110%
Aluminum-dissolved 272356 0.016 0.016 NA < 0.004 95% 90% 110% 97% 90% 110% 93% 70% 130%
 
Comments: NA signifies Not Applicable.
Duplicate Qualifier: As the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only 
where the average of the two duplicates is greater than five times the RL.

 

Certified By:

Results relate only to the items tested. Results apply to samples as received.
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Water Analysis
BOD (5) INOR-93-6006 SM 5210 B DO METER
Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE
pH INOR-93-6000 SM 4500-H+ B PC TITRATE

Total Hardness (as CaCO3) MET-93-6105 EPA SW-846 6010C & 200.7 & SM 
2340 B CALCULATION

Total Dissolved Solids INOR-93-6028 SM 2540 C BALANCE
Total Suspended Solids INOR-93-6028 SM 2540 D BALANCE
Alkalinity (as CaCO3) INOR-93-6000 SM 2320 B PC TITRATE
Chloride INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Nitrate as N INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Nitrite as N INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Sulphate INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Phosphate as P INOR-93-6004 SM 4110 B ION CHROMATOGRAPH

Ammonia as N INOR-93-6059 QuikChem 10-107-06-1-J & SM 4500 
NH3-F LACHAT FIA

Total Kjeldahl Nitrogen INOR-93-6048 QuikChem 10-107-06-2-I & SM 
4500-Norg D LACHAT FIA

Total Phosphorus INOR-93-6057 QuikChem 10-115-01-3-A & SM 
4500-P I LACHAT FIA

Chemical Oxygen Demand INOR-93-6042 SM 5220 D SPECTROPHOTOMETER
Dissolved Organic Carbon INOR-93-6049 EPA 415.1 & SM 5310 B SHIMADZU CARBON ANALYZER
Phenols INOR-93-6050 MOE ROPHEN-E 3179 & SM 5530 D TECHNICON AUTO ANALYZER
Turbidity INOR-93-6044 SM 2130 B NEPHELOMETER
Calcium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Magnesium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Sodium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Potassium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Aluminum MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Antimony MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Arsenic MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Barium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Beryllium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Bismuth MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Boron MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Cadmium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Chromium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Cobalt MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Copper MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Iron MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Lead MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Manganese MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Molybdenum MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Nickel MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Selenium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Silver MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Strontium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Thallium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Tin MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Titanium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Tungsten MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T479294

Method Summary

ATTENTION TO: Ryan Lawrence
CLIENT NAME: PINCHIN LTD.
PROJECT: 225335 Chapman Landfill GW & SW

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 16 of 21



Uranium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Vanadium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Zinc MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Total Phosphorus INOR-93-6022 SM 4500-P B&E SPECTROPHOTOMETER
Colour INOR-93-6046 SM 2120 B SPECTROPHOTOMETER
Aluminum-dissolved MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Silicon MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T479294

Method Summary

ATTENTION TO: Ryan Lawrence
CLIENT NAME: PINCHIN LTD.
PROJECT: 225335 Chapman Landfill GW & SW

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 17 of 21
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CLIENT NAME: PINCHIN LTD.
957 CAMBRIAN HEIGHTS DRIVE, UNIT 203
SUDBURY, ON   P3C 5S5   
(705) 521-0560

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Amanjot Bhela, Inorganic SupervisorWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 18

Oct 10, 2019

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

19T523309AGAT WORK ORDER:

ATTENTION TO: Tim McBride

PROJECT: 225335 Chapman Landfill GW & SW

Laboratories (V1) Page 1 of 18

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



BH-1 BH-2 BH-3-II BH-4-IISAMPLE DESCRIPTION:
WaterWater Water WaterSAMPLE TYPE:

2019-09-262019-09-262019-09-26 2019-09-26DATE SAMPLED:
567226 RDL 567228 RDL 567229 RDL 567230G / S RDLUnitParameter

<5 5 <5 5 <5 5 <5BOD (5) 5mg/L
581 2 923 2 65 2 826Electrical Conductivity 2µS/cm
7.49 NA 7.40 NA 6.37 NA 7.16pH NApH Units

140 0.5 349 0.5 4.1 0.5 323Total Hardness (as CaCO3) 
(Calculated) 0.5mg/L

72 10 230 10 4650 10 44Total Suspended Solids 10mg/L
250 20 452 20 42 20 450Total Dissolved Solids 20mg/L
153 5 311 5 20 5 240Alkalinity (as CaCO3) 5mg/L
22.5 0.50 24.1 0.10 0.85 0.50 4.78Chloride 0.10mg/L
10.8 0.25 <0.25 0.05 0.12 0.25 16.7Nitrate as N 0.0510.0mg/L
0.16 0.25 <0.25 0.05 <0.05 0.25 <0.25Nitrite as N 0.051.0mg/L
13.8 0.50 78.0 0.10 6.33 0.50 67.3Sulphate 0.10mg/L

<0.10 0.50 <0.50 0.10 <0.10 0.50 <0.50Ortho Phosphate as P 0.10mg/L
7.18 0.02 0.51 0.02 0.12 0.02 0.11Ammonia as N 0.2mg/L

<0.02 0.02 0.57 0.04 4.90 0.02 0.07Total Phosphorus 0.02mg/L
20 5 26 5 11 5 21Chemical Oxygen Demand 5mg/L
6.3 0.5 10.0 0.5 3.8 0.5 8.6Dissolved Organic Carbon 0.5mg/L
7.74 0.10 1.11 0.10 0.24 0.10 0.17Total Kjeldahl Nitrogen 0.10mg/L

<0.001 0.001 0.002 0.001 <0.001 0.001 0.001Phenols 0.001mg/L
7.0 0.5 81.1 0.5 1460 0.5 74.6Turbidity 0.5NTU
48.7 0.10 98.8 0.05 1.29 0.05 109Calcium 0.05mg/L
4.36 0.10 24.9 0.05 0.22 0.05 12.3Magnesium 0.05mg/L
20.7 0.10 33.0 0.05 10.6 0.05 12.9Sodium 0.0520mg/L
20.8 0.10 6.74 0.05 0.44 0.05 15.5Potassium 0.05mg/L

0.032 0.004 0.006 0.004 0.112 0.004 0.035Aluminum 0.004mg/L
<0.003 0.003 <0.003 0.003 <0.003 0.003 <0.003Antimony 0.0030.006mg/L
<0.003 0.003 <0.003 0.003 <0.003 0.003 <0.003Arsenic 0.0030.025mg/L
0.177 0.002 0.186 0.002 0.003 0.002 0.119Barium 0.0021mg/L
<0.001 0.001 <0.001 0.001 <0.001 0.001 <0.001Beryllium 0.001mg/L
<0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002Bismuth 0.002mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-09-27

Certificate of Analysis

ATTENTION TO: Tim McBrideCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T523309

DATE REPORTED: 2019-10-10

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 18



BH-1 BH-2 BH-3-II BH-4-IISAMPLE DESCRIPTION:
WaterWater Water WaterSAMPLE TYPE:

2019-09-262019-09-262019-09-26 2019-09-26DATE SAMPLED:
567226 RDL 567228 RDL 567229 RDL 567230G / S RDLUnitParameter
0.329 0.010 0.642 0.010 0.051 0.010 0.473Boron 0.0105mg/L
<0.001 0.001 <0.001 0.001 <0.001 0.001 <0.001Cadmium 0.0010.005mg/L
<0.003 0.003 <0.003 0.003 <0.003 0.003 <0.003Chromium 0.0030.05mg/L
0.005 0.001 0.004 0.001 <0.001 0.001 0.002Cobalt 0.001mg/L
0.009 0.003 0.004 0.003 0.006 0.003 0.010Copper 0.003mg/L
<0.010 0.010 0.531 0.010 <0.010 0.010 <0.010Iron 0.010mg/L
<0.001 0.001 <0.001 0.001 <0.001 0.001 <0.001Lead 0.0010.01mg/L

1.00 0.002 1.51 0.002 0.008 0.002 0.386Manganese 0.002mg/L
<0.002 0.002 <0.002 0.002 0.006 0.002 <0.002Molybdenum 0.002mg/L
<0.003 0.003 0.003 0.003 <0.003 0.003 0.004Nickel 0.003mg/L
<0.004 0.004 <0.004 0.004 <0.004 0.004 <0.004Selenium 0.0040.05mg/L
<0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002Silver 0.002mg/L
0.379 0.005 0.638 0.005 0.007 0.005 0.392Strontium 0.005mg/L
<0.006 0.006 <0.006 0.006 <0.006 0.006 <0.006Thallium 0.006mg/L
<0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002Tin 0.002mg/L
<0.002 0.002 <0.002 0.002 0.002 0.002 0.002Titanium 0.002mg/L
<0.010 0.010 <0.010 0.010 <0.010 0.010 <0.010Tungsten 0.010mg/L
<0.002 0.002 0.005 0.002 <0.002 0.002 0.005Uranium 0.0020.02mg/L
<0.002 0.002 <0.002 0.002 <0.002 0.002 <0.002Vanadium 0.002mg/L
<0.005 0.005 <0.005 0.005 0.019 0.005 <0.005Zinc 0.005mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-09-27

Certificate of Analysis

ATTENTION TO: Tim McBrideCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T523309

DATE REPORTED: 2019-10-10

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 18



BH-6-IIIBH-5-II BH-7-II BH-8-I BH-9-ISAMPLE DESCRIPTION:
WaterWaterWater Water WaterSAMPLE TYPE:

2019-09-262019-09-26 2019-09-262019-09-26 2019-09-26DATE SAMPLED:
567231 567232 567233 RDL 567234 RDL 567236G / S RDLUnitParameter

<5 <5 <5 5 <5 5 <5BOD (5) 5mg/L
421 465 32 2 459 2 574Electrical Conductivity 2µS/cm
6.84 6.99 5.92 NA 7.13 NA 7.17pH NApH Units

142 158 7.2 0.5 131 0.5 143Total Hardness (as CaCO3) 
(Calculated) 0.5mg/L

2380 66 2290 10 3300 10 1980Total Suspended Solids 10mg/L
218 232 36 20 224 20 240Total Dissolved Solids 20mg/L
83 101 <5 5 103 5 168Alkalinity (as CaCO3) 5mg/L

10.9 12.9 0.22 0.10 30.6 0.10 38.6Chloride 0.10mg/L
4.13 3.36 1.64 0.05 4.63 0.05 <0.05Nitrate as N 0.0510.0mg/L

<0.05 <0.05 <0.05 0.05 0.12 0.05 <0.05Nitrite as N 0.051.0mg/L
68.4 66.8 1.98 0.10 26.1 0.10 20.0Sulphate 0.10mg/L

<0.10 <0.10 <0.10 0.10 <0.10 0.10 <0.10Ortho Phosphate as P 0.10mg/L
0.17 0.79 0.13 0.02 1.71 0.04 6.60Ammonia as N 0.02mg/L
0.29 0.12 0.62 0.04 3.36 0.02 0.70Total Phosphorus 0.02mg/L
14 12 <5 10 130 5 33Chemical Oxygen Demand 5mg/L
5.4 5.3 4.2 0.5 6.0 0.5 9.2Dissolved Organic Carbon 0.5mg/L
0.63 1.30 0.56 0.10 4.10 0.10 7.46Total Kjeldahl Nitrogen 0.10mg/L

<0.001 <0.001 <0.001 0.001 0.002 0.001 0.001Phenols 0.001mg/L
273 24.5 2470 0.5 1450 0.5 777Turbidity 0.5NTU
43.0 47.5 1.58 0.05 41.3 0.05 45.6Calcium 0.05mg/L
8.43 9.60 0.80 0.05 6.87 0.05 7.16Magnesium 0.05mg/L
13.1 13.2 1.42 0.05 19.7 0.05 22.5Sodium 0.0520mg/L
5.10 7.47 0.58 0.05 9.37 0.05 12.3Potassium 0.05mg/L

0.023 0.015 0.151 0.004 0.035 0.004 0.213Aluminum 0.004mg/L
<0.003 <0.003 <0.003 0.003 <0.003 0.003 <0.003Antimony 0.0030.006mg/L
<0.003 <0.003 <0.003 0.003 <0.003 0.003 <0.003Arsenic 0.0030.025mg/L
0.142 0.124 0.014 0.002 0.147 0.002 0.134Barium 0.0021mg/L
<0.001 <0.001 <0.001 0.001 <0.001 0.001 <0.001Beryllium 0.001mg/L
<0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002Bismuth 0.002mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-09-27

Certificate of Analysis

ATTENTION TO: Tim McBrideCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T523309

DATE REPORTED: 2019-10-10

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 18



BH-6-IIIBH-5-II BH-7-II BH-8-I BH-9-ISAMPLE DESCRIPTION:
WaterWaterWater Water WaterSAMPLE TYPE:

2019-09-262019-09-26 2019-09-262019-09-26 2019-09-26DATE SAMPLED:
567231 567232 567233 RDL 567234 RDL 567236G / S RDLUnitParameter
0.326 0.341 0.029 0.010 0.343 0.010 0.320Boron 0.0105mg/L
<0.001 <0.001 <0.001 0.001 <0.001 0.001 <0.001Cadmium 0.0010.005mg/L
<0.003 <0.003 <0.003 0.003 <0.003 0.003 <0.003Chromium 0.0030.05mg/L
<0.001 <0.001 <0.001 0.001 <0.001 0.001 0.016Cobalt 0.001mg/L
0.003 0.007 <0.003 0.003 0.004 0.003 0.008Copper 0.003mg/L
<0.010 <0.010 0.054 0.010 <0.010 0.010 3.76Iron 0.010mg/L
<0.001 <0.001 <0.001 0.001 <0.001 0.001 <0.001Lead 0.0010.01mg/L
0.067 0.615 0.022 0.002 0.943 0.002 4.48Manganese 0.002mg/L
<0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002Molybdenum 0.002mg/L
<0.003 0.005 <0.003 0.003 <0.003 0.003 <0.003Nickel 0.003mg/L
<0.004 <0.004 <0.004 0.004 <0.004 0.004 <0.004Selenium 0.0040.05mg/L
<0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002Silver 0.002mg/L
0.239 0.292 0.017 0.005 0.235 0.005 0.300Strontium 0.005mg/L
<0.006 <0.006 <0.006 0.006 <0.006 0.006 <0.006Thallium 0.006mg/L
<0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002Tin 0.002mg/L
<0.002 <0.002 0.006 0.002 <0.002 0.002 0.013Titanium 0.002mg/L
<0.010 <0.010 <0.010 0.010 <0.010 0.010 <0.010Tungsten 0.010mg/L
<0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002Uranium 0.0020.02mg/L
<0.002 <0.002 <0.002 0.002 <0.002 0.002 <0.002Vanadium 0.002mg/L
<0.005 0.005 0.006 0.005 <0.005 0.005 <0.005Zinc 0.005mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-09-27

Certificate of Analysis

ATTENTION TO: Tim McBrideCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T523309

DATE REPORTED: 2019-10-10

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 18



BH-10-I BH-11 BH-DUP1 BH-DUP2SAMPLE DESCRIPTION:
WaterWater Water WaterSAMPLE TYPE:

2019-09-262019-09-26 2019-09-262019-09-26DATE SAMPLED:
567239 RDL 567242 567244 567246G / S RDLUnitParameter

<5 5 <5 <5 <5BOD (5) 5mg/L
601 2 94 463 30Electrical Conductivity 2µS/cm
7.11 NA 6.33 7.13 5.72pH NApH Units

214 0.5 23.5 155 7.1Total Hardness (as CaCO3) 
(Calculated) 0.5mg/L

2060 10 1110 107 3740Total Suspended Solids 10mg/L
338 20 66 242 50Total Dissolved Solids 20mg/L
76 5 10 101 <5Alkalinity (as CaCO3) 5mg/L

10.3 0.10 12.6 12.8 0.26Chloride 0.10mg/L
2.22 0.05 0.20 3.33 1.59Nitrate as N 0.0510.0mg/L

<0.05 0.05 <0.05 <0.05 <0.05Nitrite as N 0.051.0mg/L
165 0.10 5.64 67.1 2.43Sulphate 0.50mg/L

<0.10 0.10 <0.10 <0.10 <0.10Ortho Phosphate as P 0.10mg/L
0.15 0.02 0.12 0.82 0.18Ammonia as N 0.02mg/L
1.58 0.02 0.90 0.13 3.57Total Phosphorus 0.02mg/L
21 5 <5 10 33Chemical Oxygen Demand 5mg/L
5.9 0.5 2.0 5.4 7.8Dissolved Organic Carbon 0.5mg/L
0.68 0.10 0.19 1.22 0.78Total Kjeldahl Nitrogen 0.10mg/L

0.001 0.001 <0.001 <0.001 <0.001Phenols 0.001mg/L
1940 0.5 216 23.0 3550Turbidity 0.5NTU
56.7 0.05 7.76 46.3 1.54Calcium 0.05mg/L
17.5 0.05 0.99 9.47 0.78Magnesium 0.05mg/L
18.1 0.05 3.89 12.9 1.88Sodium 0.0520mg/L
7.64 0.05 1.34 7.20 0.59Potassium 0.05mg/L

0.045 0.004 0.034 0.019 0.342Aluminum 0.004mg/L
<0.003 0.003 <0.003 <0.003 <0.003Antimony 0.0030.006mg/L
<0.003 0.003 <0.003 <0.003 <0.003Arsenic 0.0030.025mg/L
0.148 0.002 0.019 0.123 0.020Barium 0.0021mg/L
<0.001 0.001 <0.001 <0.001 <0.001Beryllium 0.001mg/L
<0.002 0.002 <0.002 <0.002 <0.002Bismuth 0.002mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-09-27

Certificate of Analysis

ATTENTION TO: Tim McBrideCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T523309

DATE REPORTED: 2019-10-10

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 18



BH-10-I BH-11 BH-DUP1 BH-DUP2SAMPLE DESCRIPTION:
WaterWater Water WaterSAMPLE TYPE:

2019-09-262019-09-26 2019-09-262019-09-26DATE SAMPLED:
567239 RDL 567242 567244 567246G / S RDLUnitParameter
0.790 0.010 <0.010 0.321 0.016Boron 0.0105mg/L
<0.001 0.001 <0.001 <0.001 <0.001Cadmium 0.0010.005mg/L
<0.003 0.003 <0.003 <0.003 <0.003Chromium 0.0030.05mg/L
<0.001 0.001 <0.001 <0.001 0.001Cobalt 0.001mg/L
0.008 0.003 <0.003 0.007 <0.003Copper 0.003mg/L
<0.010 0.010 <0.010 <0.010 0.391Iron 0.010mg/L
<0.001 0.001 <0.001 <0.001 0.001Lead 0.0010.01mg/L
0.016 0.002 0.016 0.629 0.030Manganese 0.002mg/L
<0.002 0.002 <0.002 <0.002 <0.002Molybdenum 0.002mg/L
0.003 0.003 <0.003 0.005 <0.003Nickel 0.003mg/L
<0.004 0.004 <0.004 <0.004 <0.004Selenium 0.0040.05mg/L
<0.002 0.002 <0.002 <0.002 <0.002Silver 0.002mg/L
0.343 0.005 0.075 0.296 0.020Strontium 0.005mg/L
<0.006 0.006 <0.006 <0.006 <0.006Thallium 0.006mg/L
<0.002 0.002 <0.002 <0.002 <0.002Tin 0.002mg/L
0.003 0.002 <0.002 <0.002 0.014Titanium 0.002mg/L
0.013 0.010 <0.010 <0.010 <0.010Tungsten 0.010mg/L
<0.002 0.002 <0.002 <0.002 <0.002Uranium 0.0020.02mg/L
<0.002 0.002 <0.002 <0.002 <0.002Vanadium 0.002mg/L
0.009 0.005 <0.005 0.006 0.005Zinc 0.005mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Ontario Drinking Water Quality Standards. Na value is derived from O. Reg. 248
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-09-27

Certificate of Analysis

ATTENTION TO: Tim McBrideCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T523309

DATE REPORTED: 2019-10-10

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Groundwater Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 18



SW-2SW-1 SW-3 SW-DUP 1SAMPLE DESCRIPTION:
WaterWaterWater WaterSAMPLE TYPE:

2019-09-26 2019-09-26 2019-09-262019-09-26DATE SAMPLED:
567248 567257 567258 567260G / S RDLUnitParameter

<5 <5 <5 <5BOD (5) 5mg/L
118 105 397 76Electrical Conductivity 2µS/cm
3.97 6.43 6.79 5.40pH NA6.5-8.5pH Units

17.8 28.4 96.6 17.9Total Hardness (as CaCO3) 
(Calculated) 0.5mg/L

<10 <10 30 24Total Suspended Solids 10mg/L
54 66 198 68Total Dissolved Solids 20mg/L
<5 7 38 <5Alkalinity (as CaCO3) 5mg/L

11.7 11.1 29.2 11.3Chloride 0.10mg/L
<0.05 0.17 1.10 <0.05Nitrate as N 0.05mg/L
<0.05 <0.05 <0.05 <0.05Nitrite as N 0.05mg/L
13.8 10.6 75.5 5.38Sulphate 0.10mg/L

<0.10 <0.10 <0.10 <0.10Ortho Phosphate as P 0.10mg/L
0.08 0.12 1.65 0.15Ammonia as N 0.02mg/L
0.02 <0.02 0.02 0.02Total Phosphorus 0.020.030mg/L
31 22 17 35Chemical Oxygen Demand 5mg/L

13.2 9.8 7.2 13.3Dissolved Organic Carbon 0.5mg/L
0.38 0.41 2.12 0.46Total Kjeldahl Nitrogen 0.10mg/L

0.003 0.002 0.001 0.004Phenols 0.0010.001mg/L
63 54 15 81Colour 5TCU

5.51 8.65 30.8 5.48Calcium 0.05mg/L
0.99 1.65 4.77 1.02Magnesium 0.05mg/L
3.51 4.63 16.8 3.48Sodium 0.05mg/L
0.80 1.55 9.14 0.73Potassium 0.05mg/L

0.220 0.099 0.016 0.216Aluminum-dissolved 0.0040.075mg/L
<0.003 <0.003 <0.003 <0.003Antimony 0.0030.020mg/L
<0.003 <0.003 <0.003 <0.003Arsenic 0.0030.1mg/L
0.035 0.037 0.154 0.035Barium 0.002mg/L
<0.001 <0.001 <0.001 <0.001Beryllium 0.001*mg/L
<0.002 <0.002 <0.002 <0.002Bismuth 0.002mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-09-27

Certificate of Analysis

ATTENTION TO: Tim McBrideCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T523309

DATE REPORTED: 2019-10-10

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Surface Water Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 18



SW-2SW-1 SW-3 SW-DUP 1SAMPLE DESCRIPTION:
WaterWaterWater WaterSAMPLE TYPE:

2019-09-26 2019-09-26 2019-09-262019-09-26DATE SAMPLED:
567248 567257 567258 567260G / S RDLUnitParameter
0.010 0.043 0.232 0.016Boron 0.0100.20mg/L

<0.0001 <0.0001 0.0002 <0.0001Cadmium 0.00010.0002mg/L
<0.003 <0.003 <0.003 <0.003Chromium 0.003mg/L
0.0014 <0.0005 0.0166 0.0014Cobalt 0.00050.0009mg/L
<0.003 <0.003 0.004 <0.003Copper 0.0030.005mg/L
0.383 0.088 5.82 0.371Iron 0.0100.3mg/L
<0.001 <0.001 <0.001 <0.001Lead 0.001**mg/L
0.070 0.030 5.49 0.069Manganese 0.002mg/L
<0.002 <0.002 <0.002 <0.002Molybdenum 0.0020.04mg/L
<0.003 <0.003 <0.003 <0.003Nickel 0.0030.025mg/L
<0.004 <0.004 <0.004 <0.004Selenium 0.0040.1mg/L

2.79 3.47 4.79 2.78Silicon 0.05mg/L
<0.0001 <0.0001 <0.0001 <0.0001Silver 0.00010.0001mg/L

0.061 0.074 0.218 0.062Strontium 0.005mg/L
<0.002 <0.002 <0.002 <0.002Tin 0.002mg/L
0.003 <0.002 0.009 0.003Titanium 0.002mg/L
<0.002 <0.002 <0.002 <0.002Uranium 0.0020.005mg/L
<0.002 <0.002 <0.002 <0.002Vanadium 0.0020.006mg/L
0.016 0.007 0.012 0.016Zinc 0.0050.03mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to PWQO (mg/L) * Dependent on Hardness as CaCO3 **Dependent on alkalinity as CaCO3
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-09-27

Certificate of Analysis

ATTENTION TO: Tim McBrideCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T523309

DATE REPORTED: 2019-10-10

PROJECT: 225335 Chapman Landfill GW & SW

Chapman Landfill - Surface Water Parameters
SAMPLED BY:SAMPLING SITE:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 18



567226 O.Reg.169/03(mg/L) Chapman Landfill - Groundwater Parameters Nitrate as N 10.0 10.8BH-1 mg/L
567226 O.Reg.169/03(mg/L) Chapman Landfill - Groundwater Parameters Sodium 20 20.7BH-1 mg/L
567228 O.Reg.169/03(mg/L) Chapman Landfill - Groundwater Parameters Sodium 20 33.0BH-2 mg/L
567230 O.Reg.169/03(mg/L) Chapman Landfill - Groundwater Parameters Nitrate as N 10.0 16.7BH-4-II mg/L
567236 O.Reg.169/03(mg/L) Chapman Landfill - Groundwater Parameters Sodium 20 22.5BH-9-I mg/L
567248 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Aluminum-dissolved 0.075 0.220SW-1 mg/L
567248 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Cobalt 0.0009 0.0014SW-1 mg/L
567248 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Iron 0.3 0.383SW-1 mg/L
567248 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Phenols 0.001 0.003SW-1 mg/L
567248 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters pH 6.5-8.5 3.97SW-1 pH Units
567257 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Aluminum-dissolved 0.075 0.099SW-2 mg/L
567257 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Phenols 0.001 0.002SW-2 mg/L
567257 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters pH 6.5-8.5 6.43SW-2 pH Units
567258 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Boron 0.20 0.232SW-3 mg/L
567258 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Cobalt 0.0009 0.0166SW-3 mg/L
567258 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Iron 0.3 5.82SW-3 mg/L
567260 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Aluminum-dissolved 0.075 0.216SW-DUP 1 mg/L
567260 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Cobalt 0.0009 0.0014SW-DUP 1 mg/L
567260 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Iron 0.3 0.371SW-DUP 1 mg/L
567260 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters Phenols 0.001 0.004SW-DUP 1 mg/L
567260 ON PWQO 2015 (mg/L) Chapman Landfill - Surface Water Parameters pH 6.5-8.5 5.40SW-DUP 1 pH Units

Results relate only to the items tested. Results apply to samples as received.

Guideline Violation

ATTENTION TO: Tim McBrideCLIENT NAME: PINCHIN LTD.

AGAT WORK ORDER: 19T523309
PROJECT: 225335 Chapman Landfill GW & SW

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

GUIDELINE VIOLATION (V1) Page 10 of 18



Chapman Landfill - Groundwater Parameters
BOD (5) 567242 567242 <5 <5 NA < 5 102% 75% 125%
Electrical Conductivity 566802 4420 4420 0.0% < 2 104% 80% 120%
pH 566802 7.62 7.57 0.7% NA 100% 90% 110%
Total Suspended Solids 564157 60 57 5.1% < 10 98% 80% 120%
Total Dissolved Solids
 

567186 530 524 1.1% < 20 98% 80% 120%

Alkalinity (as CaCO3) 566802 277 280 1.1% < 5 100% 80% 120%
Chloride 567228 567228 24.1 24.1 0.0% < 0.10 94% 90% 110% 104% 90% 110% 108% 85% 115%
Nitrate as N 567228 567228 <0.25 <0.25 NA < 0.05 96% 90% 110% 108% 90% 110% 107% 85% 115%
Nitrite as N 567228 567228 <0.25 <0.25 NA < 0.05 NA 90% 110% 108% 90% 110% 109% 85% 115%
Sulphate
 

567228 567228 78.0 78.7 0.9% < 0.10 97% 90% 110% 106% 90% 110% 107% 85% 115%

Ortho Phosphate as P 567228 567228 <0.50 <0.50 NA < 0.10 101% 90% 110% 101% 90% 110% 101% 80% 120%
Ammonia as N 567229 567229 0.12 0.12 0.0% < 0.02 101% 90% 110% 100% 90% 110% 100% 70% 130%
Total Phosphorus 567026 0.06 0.06 NA < 0.02 97% 80% 120% 105% 90% 110% 106% 70% 130%
Chemical Oxygen Demand 567226 567226 20 18 NA < 5 93% 80% 120% 99% 90% 110% 102% 70% 130%
Dissolved Organic Carbon
 

567226 567226 6.3 6.5 3.1% < 0.5 102% 90% 110% 97% 90% 110% 93% 80% 120%

Total Kjeldahl Nitrogen 567026 0.68 0.67 1.5% < 0.10 100% 80% 120% 97% 80% 120% 93% 70% 130%
Phenols 567026 <0.001 <0.001 NA < 0.001 106% 90% 110% 105% 90% 110% 105% 80% 120%
Turbidity 567226 567226 7.0 7.0 0.0% < 0.5 102% 90% 110%
Calcium 567226 567226 48.7 48.9 0.4% < 0.05 98% 90% 110% 100% 90% 110% 99% 70% 130%
Magnesium
 

567226 567226 4.36 4.25 2.6% < 0.05 97% 90% 110% 99% 90% 110% 98% 70% 130%

Sodium 567226 567226 20.7 20.8 0.5% < 0.05 100% 90% 110% 102% 90% 110% 101% 70% 130%
Potassium 567226 567226 20.8 20.4 1.9% < 0.05 98% 90% 110% 101% 90% 110% 101% 70% 130%
Aluminum 567226 567226 0.032 0.029 9.8% < 0.004 106% 90% 110% 107% 90% 110% 101% 70% 130%
Antimony 567226 567226 <0.003 <0.003 NA < 0.003 103% 90% 110% 96% 90% 110% 96% 70% 130%
Arsenic
 

567226 567226 <0.003 <0.003 NA < 0.003 101% 90% 110% 100% 90% 110% 108% 70% 130%

Barium 567226 567226 0.177 0.174 1.7% < 0.002 100% 90% 110% 99% 90% 110% 91% 70% 130%
Beryllium 567226 567226 <0.001 <0.001 NA < 0.001 104% 90% 110% 105% 90% 110% 111% 70% 130%
Bismuth 567226 567226 <0.002 <0.002 NA < 0.002 100% 90% 110% 101% 90% 110% 95% 70% 130%
Boron 567226 567226 0.329 0.340 3.3% < 0.010 107% 90% 110% 107% 90% 110% 100% 70% 130%
Cadmium
 

567226 567226 <0.001 <0.001 NA < 0.001 103% 90% 110% 103% 90% 110% 104% 70% 130%

Chromium 567226 567226 <0.003 <0.003 NA < 0.003 104% 90% 110% 103% 90% 110% 100% 70% 130%
Cobalt 567226 567226 0.005 0.005 0.0% < 0.001 99% 90% 110% 99% 90% 110% 100% 70% 130%
Copper 567226 567226 0.009 0.009 NA < 0.003 104% 90% 110% 105% 90% 110% 103% 70% 130%
Iron 567226 567226 <0.010 <0.010 NA < 0.010 100% 90% 110% 97% 90% 110% 72% 70% 130%
Lead
 

567226 567226 <0.001 <0.001 NA < 0.001 104% 90% 110% 105% 90% 110% 100% 70% 130%

Manganese 567226 567226 1.00 0.981 1.9% < 0.002 105% 90% 110% 105% 90% 110% 100% 70% 130%
Molybdenum 567226 567226 <0.002 <0.002 NA < 0.002 100% 90% 110% 100% 90% 110% 103% 70% 130%
Nickel 567226 567226 <0.003 <0.003 NA < 0.003 102% 90% 110% 102% 90% 110% 102% 70% 130%
Selenium 567226 567226 <0.004 <0.004 NA < 0.004 96% 90% 110% 97% 90% 110% 108% 70% 130%

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T523309

Dup #1 RPD Measured
Value Recovery Recovery

Quality Assurance

ATTENTION TO: Tim McBride
CLIENT NAME: PINCHIN LTD.
PROJECT: 225335 Chapman Landfill GW & SW

Water Analysis

UpperLower

Acceptable
LimitsBatchPARAMETER Sample

Id Dup #2
UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 10, 2019 REFERENCE MATERIAL

Method
Blank
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MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Silver
 

567226 567226 <0.002 <0.002 NA < 0.002 104% 90% 110% 105% 90% 110% 101% 70% 130%

Strontium 567226 567226 0.379 0.380 0.3% < 0.005 99% 90% 110% 101% 90% 110% 101% 70% 130%
Thallium 567226 567226 <0.006 <0.006 NA < 0.006 104% 90% 110% 104% 90% 110% 100% 70% 130%
Tin 567226 567226 <0.002 <0.002 NA < 0.002 100% 90% 110% 102% 90% 110% 102% 70% 130%
Titanium 567226 567226 <0.002 <0.002 NA < 0.002 103% 90% 110% 102% 90% 110% 98% 70% 130%
Tungsten
 

567226 567226 <0.010 <0.010 NA < 0.010 97% 90% 110% 98% 90% 110% 99% 70% 130%

Uranium 567226 567226 <0.002 <0.002 NA < 0.002 99% 90% 110% 101% 90% 110% 101% 70% 130%
Vanadium 567226 567226 <0.002 <0.002 NA < 0.002 103% 90% 110% 102% 90% 110% 102% 70% 130%
Zinc 567226 567226 <0.005 <0.005 NA < 0.005 103% 90% 110% 104% 90% 110% 112% 70% 130%
 
Chapman Landfill - Groundwater Parameters
Electrical Conductivity 567233 567233 32 30 6.5% < 2 97% 80% 120% NA NA
pH 567233 567233 5.92 5.83 1.5% 100% 90% 110% NA NA
Alkalinity (as CaCO3) 567233 567233 <5 <5 NA < 5 98% 80% 120% NA NA
Total Phosphorus 567244 567244 0.13 0.13 0.0% < 0.02 99% 80% 120% 104% 90% 110% 105% 70% 130%
Total Kjeldahl Nitrogen
 

567234 567234 4.10 4.14 1.0% < 0.10 102% 80% 120% 97% 80% 120% 94% 70% 130%

Phenols 579156 <0.001 <0.001 NA < 0.001 94% 90% 110% 98% 90% 110% 103% 80% 120%
 
Chapman Landfill - Surface Water Parameters
Total Phosphorus 567999 0.03 0.03 NA < 0.02 100% 90% 110% 101% 90% 110% 102% 80% 120%
Colour 577146 32 33 3.1% < 5 100% 90% 110%
Aluminum-dissolved 567248 567248 0.220 0.222 0.9% < 0.004 104% 90% 110% 102% 90% 110% 82% 70% 130%
Cadmium 567226 567226 <0.0001 <0.0001 NA < 0.0001 103% 90% 110% 103% 90% 110% 104% 70% 130%
Cobalt
 

567226 567226 0.0054 0.0054 0.4% < 0.0005 99% 90% 110% 99% 90% 110% 100% 70% 130%

Silver 567226 567226 <0.0001 <0.0001 NA < 0.0001 104% 90% 110% 105% 90% 110% 110% 70% 130%
 
Comments: NA signifies Not Applicable.
Duplicate Qualifier: As the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only 
where the average of the two duplicates is greater than five times the RL.
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Results relate only to the items tested. Results apply to samples as received.
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Water Analysis
BOD (5) INOR-93-6006 SM 5210 B DO METER
Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE
pH INOR-93-6000 SM 4500-H+ B PC TITRATE
Total Hardness (as CaCO3) (Calculated) MET-93-6105 EPA SW-846 6010C & 200.7 CALCULATION
Total Suspended Solids INOR-93-6028 SM 2540 D BALANCE
Total Dissolved Solids INOR-93-6028 SM 2540 C BALANCE
Alkalinity (as CaCO3) INOR-93-6000 SM 2320 B PC TITRATE
Chloride INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Nitrate as N INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Nitrite as N INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Sulphate INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Ortho Phosphate as P INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Ammonia as N INOR-93-6059 SM 4500-NH3 H LACHAT FIA

Total Phosphorus INOR-93-6057 QuikChem 10-115-01-3-A & SM 
4500-P I LACHAT FIA

Chemical Oxygen Demand INOR-93-6042 SM 5220 D SPECTROPHOTOMETER
Dissolved Organic Carbon INOR-93-6049 EPA 415.1 & SM 5310 B SHIMADZU CARBON ANALYZER

Total Kjeldahl Nitrogen INOR-93-6048 QuikChem 10-107-06-2-I & SM 
4500-Norg D LACHAT FIA

Phenols INOR-93-6050 MOE ROPHEN-E 3179 & SM 5530 D TECHNICON AUTO ANALYZER
Turbidity INOR-93-6044 SM 2130 B NEPHELOMETER
Calcium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Magnesium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Sodium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Potassium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Aluminum MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Antimony MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Arsenic MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Barium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Beryllium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Bismuth MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Boron MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Cadmium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Chromium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Cobalt MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Copper MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Iron MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Lead MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Manganese MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Molybdenum MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Nickel MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Selenium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Silver MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Strontium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Thallium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Tin MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Titanium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Tungsten MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Uranium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T523309

Method Summary
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Vanadium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Zinc MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Total Phosphorus INOR-93-6022 SM 4500-P B&E SPECTROPHOTOMETER
Colour INOR-93-6046 SM 2120 C SPECTROPHOTOMETER
Aluminum-dissolved MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Silicon MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19T523309

Method Summary

ATTENTION TO: Tim McBride
CLIENT NAME: PINCHIN LTD.
PROJECT: 225335 Chapman Landfill GW & SW

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
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TEL (905)712-5100
FAX (905)712-5122
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APPENDIX VI 

Groundwater Trend Analysis 
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APPENDIX VII 

Surface Water Trend Analysis 
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Monitoring and Screening Checklist 
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