
 

GUELPH | OWEN SOUND | LISTOWEL | KITCHENER | LONDON | HAMILTON | GTA 

1260-2ND AVE. E., UNIT 1, OWEN SOUND ON N4K 2J3  P: 519-376-1805    
WWW.GMBLUEPLAN.CA  

 
Prepared By: 

 
 
 
 

Municipality of West Grey 
Normanby Waste Disposal Site  

Annual Monitoring Report (2022) 
MOE Certificate Approval No. A262104 

GMBP File: 213087 
 

April 2023 



NORMANBY WASTE DISPOSAL SITE  

ANNUAL MONITORING REPORT (2022) 

GMBP FILE: 213087 

APRIL 2023 

 

 i 

 

TABLE OF CONTENTS 
 

1. INTRODUCTION & BACKGROUND INFORMATION ............................................................................................... 1 

2. SITE USAGE ............................................................................................................................................................... 1 

3. SITE LIFE EXPECTANCY .......................................................................................................................................... 2 

3.1 Existing Conditions ............................................................................................................................................... 2 

4. BURNING OPERATIONS ........................................................................................................................................... 2 

5. RECYCLING/WASTE REDUCTION ........................................................................................................................... 2 

6. GENERAL OPERATIONS .......................................................................................................................................... 3 

6.1 Site Controls ......................................................................................................................................................... 3 

6.2 Site Cleanliness .................................................................................................................................................... 3 

7. ENVIRONMENTAL MONITORING ............................................................................................................................. 3 

7.1 Sampling Procedures and Requirements ............................................................................................................ 4 

7.2 Summary & Comparison of Background Groundwater Quality ............................................................................ 5 

7.3 Physiographic and Geological Setting ................................................................................................................. 6 

7.4 Summary of Hydrogeologic Setting ...................................................................................................................... 7 

7.5 Leachate Production ............................................................................................................................................ 7 

7.6 Annual Monitoring Program .................................................................................................................................. 8 

7.7 Groundwater Quality Review................................................................................................................................ 9 

7.8 Surface Water Quality Review ........................................................................................................................... 11 

7.8.1 Regulatory Framework .................................................................................................................................. 11 

7.8.2 Surface Water Quality Summary .................................................................................................................. 11 

8. LANDFILL GAS MEASUREMENT ........................................................................................................................... 12 

9. CLOSED AREAS ...................................................................................................................................................... 12 

10. ENVIRONMENTAL COMPLIANCE APPROVAL ................................................................................................ 12 

11. CONCLUSIONS ................................................................................................................................................... 13 

12. RECOMMENDATIONS ........................................................................................................................................ 13 

 

TABLES 
 
TABLE 1 – GROUNDWATER MONITORING LOCATIONS AND ANALYTICAL PARAMETERS (PAGE 4 OF REPORT) 
TABLE 2 – SUMMARY OF MONITORING WELL LOCATIONS AND CONSTRUCTION DETAILS 
TABLE 3 – REASONABLE USE CRITERIA (RUC) – OBJECTIVE LEVELS 
TABLE 4 – SUMMARY OF GROUNDWATER QUALITY AND COMPARISON TO RUC 
TABLE 5 – SUMMARY OF SURFACE WATER QUALITY AND COMPARISON TO PWQO 

 

  



NORMANBY WASTE DISPOSAL SITE  

ANNUAL MONITORING REPORT (2022) 

GMBP FILE: 213087 

APRIL 2023 

 

 ii 

FIGURES 
 
FIGURE 1 – SITE LOCATION MAP 
FIGURE 2 – SITE LAYOUT PLAN 
FIGURE 3 – EXISTING CONDITIONS PLAN 
FIGURE 3A – FINAL CONTOUR PLAN 
FIGURE 4 – MONITORING LOCATIONS AND GROUNDWATER CONTOUR PLAN 
FIGURE 5A & 5B – GEOLOGICAL CROSS SECTIONS 

 

APPENDICES 
 

APPENDIX A:  CERTIFICATE OF APPROVAL NO. A262104 

APPENDIX B:  CORRESPONDENCE 

APPENDIX C:  DUTIES OF SITE SUPERVISOR & SITE ATTENDANT 

APPENDIX D:  HISTORICAL GROUNDWATER QUALITY 

APPENDIX E:  HISTORICAL SURFACE WATER QUALITY 

APPENDIX F:  LABORATORY CERTIFICATE OF ANALYSIS 

APPENDIX G:  HISTORIC GROUNDWATER ELEVATIONS 

APPENDIX H:  BOREHOLE LOGS/MONITORING WELL CONSTRUCTION DETAILS 

 

 



PEOPLE | ENGINEERING | ENVIRONMENTS 

 

 PAGE 1 OF 14 

 

1. INTRODUCTION & BACKGROUND INFORMATION 

 
The Normanby Landfill Site is located at 221291 Grey Road 9 and is approximately 1.5 kilometres (km) east of 
the village of Neustadt, as shown on Figure No. 1.  The landfill property is located on the north side of Grey 
Road 9 and is east and adjacent to the South Saugeen River, which flows in a northwesterly direction.  The 
area approved for waste placement comprises an area of 2.8 hectares (6.9 acres) within a total site area of 33 
hectares (81.5 acres).   The landfill property is legally described as Part of Lot 7, Concession 14, former 
Township of Normanby, Municipality of West Grey.   

 
The site was reportedly opened in 1974 and has been used as a waste disposal site since that time.  
Provisional Certificate of Approval (C of A) # A262104 was issued by the Ministry of the Environment (MOE) on 
February 2, 1987.  Amendments to the C of A were completed on August 28, 1989 to extend the service area 
to include the Village of Neustadt and on September 17, 1992 which provided formal requirements for 
completion of an annual monitoring and reporting program.  The original C of A was revoked and replaced by a 
new C of A on June 24, 2005, which licensed a landfilling area of 2.8 hectares within a total site area of 33 
hectares and modified the service area to include the entire Municipality of West Grey.  

 
A Plan of Development and Operation (PDO) was initially prepared by Gamsby and Mannerow Limited (now 
operating as GM BluePlan Engineering Limited) in July, 1991 and revised in January, 1992. The PDO (1992) 
outlined a five-phase development plan whereby the Area/Ramp Method is used to place refuse in progressive 
phases.  The PDO was revised and updated in December of 2006, and was subsequently amended in 2011 to 
facilitate the operation of a Waste Diversion and Transfer Facility.  The amended PDO is referenced in Schedule 
“A” of the current Environmental Compliance Approval (ECA).  A copy of the ECA and the associated amendments 
is provided in Appendix “A”.   

 

2. SITE USAGE 

 
The approved service area for the waste disposal site includes residents from the entire Municipality of West 
Grey.  Refuse delivered to the Site primarily originates from full time and seasonal residents situated within the 
former Township of Normanby including the villages of Neustadt and Ayton.  The contributing population within 
the Township before amalgamation occurred in 2000 was approximately 2,678 based on the Statistics Canada 
Census Report.  Based on the statistical information available, the population of the former Township of 
Normanby has historically fluctuated with a reported decline in population between 1991 and 2001.  Therefore, 
the growth rate for the area is considered to be generally stagnant and the contributing population within the 
current service area is expected to be generally consistent with the pre-amalgamation totals. 

 
 
The onsite placement of waste at the landfill property was terminated in 2019 and the landfill was closed to the 
public with the exception of waste transfer operations.  
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3. SITE LIFE EXPECTANCY 

3.1 Existing Conditions 

The amended ECA provides for the use and operation of a waste disposal site consisting of a 2.8 ha landfilling 
area and a total approved waste disposal capacity of 69,000 m3 including waste, daily, and final cover. Historically, 
landfilling has occurred in the northern portion of the landfill, moving south as the area progressively filled with 
waste. Based on previous reports, areas A1 and A2 were filled and capped in 1999. Landfill development then 
progressed into the northerly end of Area A4 and A5. Landfilling in the south portion of the approved footprint has 
ceased, and the site has reached its maximum capacity. Closure and capping of the site is being coordinated by 
the Municipality.  Based on information provided directly by the Municipality, final cover was applied to the 
remaining portions of the landfill footprint in the fall of 2022. The placement of topsoil and vegetative cover/seeding 
is reportedly scheduled for completion in the spring of 2023 

 

4. BURNING OPERATIONS 

 
Burning of waste is prohibited at the Site.  Based on the current ECA requirements, only segregated clean, dry 
wood wastes such as brush, trees and untreated lumber may be burned at the site.  Supervised burning of 
wood waste is to occur on clear, dry, windless days when the site is closed to the public.  Approved burning of 
wood wastes is to be conducted in accordance with the Ministry Guideline C-7 “Burning at Landfill Sites.”  A 
copy of Guideline C-7 is presented in Appendix “C”.  The Site Attendant is responsible for removing any non-
wood wastes from the pile prior to burning, and to regularly remove cold ashes from the burn area for disposal 
in the active landfill area.   

 
The operating authority is responsible to maintain appropriate burning operations at the site. Appropriate 
operations include the burning of approved wood wastes, which are separated from refuse and stockpiled in a 
designated burn area that is located a minimum distance of 30 metres from the active fill area and is within 
view of the Site Attendants building.  
 
Burning is to be completed under direct supervision of the operator and is to be conducted as frequently as 
necessary to maintain a burn pile that measures no greater than 6m by 6m in area and 3m in height.  Cold 
ashes are to be removed from the burn area and placed directly in the active area following each burn. 

   

5. RECYCLING/WASTE REDUCTION  

 
During the current reporting period, the Normanby Landfill site was closed to the public and received no waste 
or recyclable goods.  Based on information provided by West Grey (for the remaining landfills within the 
municipality), Waste Management was contracted to collect curbside recyclable goods from households and to 
collect the accumulation of recyclables from the landfill site.  All Ontario Recycling (AOR) was contracted to 
collect and remove accumulations of scrap metal and tires.  Recyclable goods not accepted as part of the blue 
box program, such as scrap metal, tires, used propane tanks, plastic bale wrap, waste electrical and electronic 
equipment, and vehicle batteries are stockpiled and hauled from the respective landfill sites as required.   
 
 
 
 

 



NORMANBY WASTE DISPOSAL SITE  

ANNUAL MONITORING REPORT (2022) 

GMBP FILE: 213087 

APRIL 2023 

 

 PAGE 3 OF 14 

6. GENERAL OPERATIONS 

6.1 Site Controls 

The site is currently closed to the public.  The ECA allows for waste to be accepted at the Site from 7:00 am to 
7:00 pm on Monday through Saturday each week.  The ECA also notes that the hours of operation may be 
changed by the Owner to accommodate seasonal or unusual quantities of waste with prior written approval 
from the District Manager.  When the landfill is closed to the public, a locked gate across the entrance road 
controls access to the site.  Although signs are not posted at all of the various disposal locations, designated 
areas for waste, recyclable materials, and wood waste are clearly visible.  The landfill is situated approximately 
475 metres from the road and is adequately screened from the public view by low hills and tree cover along the 
property boundary.   
 

6.2 Site Cleanliness 

The most important aspect of site cleanliness is to ensure that all landfilled wastes are adequately covered and 
compacted immediately following waste placement so that refuse is not exposed at the surface.  The 
application and compaction of an appropriate soil cover immediately following waste disposal decreases 
blowing litter and reduces surface water infiltration vertically through the refuse to reduce leachate production 
at the site.   
 
As previously noted, the site is currently closed to the public for onsite waste placement. Final closure and 
capping of the site is being coordinated by the Municipality. As previously reported, final cover was applied to 
the landfill in the fall of 2022 with topsoil cover and seeding planned to commence in the spring of 2023.  

 
An important aspect of site cleanliness is to ensure that accumulations of recyclable materials, including waste 
tires and scrap metals, are efficiently managed, and that appropriate wood wastes are burned regularly to 
maintain a manageable pile. Designated areas for recyclable goods at the site appear to be organized and well 
managed. The recyclable pile sizes were observed to be adequate during the spring and fall inspections in 
during the current reporting period. 

 

7. ENVIRONMENTAL MONITORING 

 
The current ECA requires the submission of an annual monitoring report summarizing the environmental 
conditions at the landfill site, the findings of the monitoring programs, and a discussion of the site operations.  
Based on the MOE requirements specified in the ECA, the report must address the results of the monitoring 
programs and assess the environmental conditions at the site to ensure compliance with the RUC and with the 
requirements of the Provincial Water Quality Objectives (PWQO). 

 
The shallow groundwater has been determined to flow primarily in a northwesterly direction toward the South 
Saugeen River.  Previously completed annual monitoring reports concluded that leachate impacted 
groundwater is being contained to the subject property and that the landfill site was in compliance with the 
criteria specified in MOE Guideline B-7. It is proposed to continue the established annual monitoring 
program at the site, with the addition of added leachate parameters and the newly installed monitoring 
well locations, on a semi-annual basis according to the analytical parameters outlined in Table 2.  
Monitoring locations are shown on the Monitoring Well Location Plan presented on Figure 4.  
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TABLE 1 - Monitoring Locations & Analytical Requirements 
 

GROUNDWATER SAMPLE/ 
MONITORING WELL LOCATIONS 

SURFACE WATER 
SAMPLE LOCATIONS 

TW-1 
TW-3 
TW-5A 
OW-2 
TW-8  
TW-9 S&D 

    TW-2 
    TW-5 
    TW-6 
     OW-3 
     TW-10 

 
SW-1 
SW-2 
SW-5 

ANALYTICAL PARAMETERS  (GROUNDWATER & SURFACE WATER) 

 
Conductivity, Chloride, 

Alkalinity, Iron, pH, Total 
Ammonia, Hardness, Sodium, 

Nitrate, Sulphate, TKN 

Additional Leachate Well 
Parameters: Arsenic, Barium, 
Boron, Cadmium, Chromium, 

Copper, Lead, Manganese, 
Mercury, Total Phosphorus, 

Potassium, TSS, TDS 

Conductivity, Chloride, Alkalinity, 
Iron, pH, Total 

Ammonia, Total Phosphorus, 
Phenols, Dissolved Oxygen, 

Temperature 

 
Notes: 
Borehole/Well logs are presented in Appendix “H”.  A tabulated summary of the monitoring well locations and 
construction details is provided in Table 2. 

 

7.1 Sampling Procedures and Requirements 

Groundwater quality is monitored at the site by semi-annual sampling at the above noted network of monitoring 
wells in the spring and fall.  It is standard procedure to measure the static groundwater level prior to purging 
three (3) casing volumes of stagnant water from each test well.  Wells are allowed to recharge with fresh 
groundwater before sampling.  Groundwater samples are collected using dedicated sampling materials and 
inertial pumps, are kept chilled, and are sent within 24 hours of the sampling event to an accredited laboratory 
for appropriate analyses.  

 
MOE Guideline B-7 establishes the basis for determining what constitutes the reasonable use of groundwater 
on properties adjacent to landfill sites.  The potential use of groundwater in this region will typically be for 
domestic consumption.  Therefore, the allowable concentrations presented within the Ontario Drinking Water 
Standards (ODWS) are utilized to determine the site-specific Reasonable Use Criteria (RUC) through the 
application of MOE Guideline B-7. 

 
MOE Procedure B-7-1 provides technical details for the application of MOE Guideline B-7.  A change in the 
quality of groundwater on an adjacent property, where the reasonable use is determined to be for drinking 
water, will be acceptable only where: 

 
i) Quality is not degraded by more than 50% of the difference between background concentrations and the 

Ontario Drinking Water Standards for non-health related parameters, and; 
 
ii) Quality is not degraded by more than 25% of the difference between background concentrations and the 

Ontario Drinking Water Standards for health-related parameters. 
 

Background concentrations are considered to be, the quality of the groundwater prior to influence or impact 
from landfill related activities. 
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Using the reasonable use approach, the acceptable concentrations at the site boundary (i.e., RUC), are 
calculated from MOE Procedure B-7-1 using the following formula: 

 

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

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

IMAC). 
 

AO   = Aesthetic Objective 
OG   = Operational Guideline 
MAC = Maximum Acceptable Concentration, Parameters Related to Health 
IMAC = Interim Maximum Acceptable Concentration, Parameters Related to Health 
 
It should be noted that if background concentrations exceed the ODWS, the objective level is to be set at the 
background concentration, as outlined by Procedure B-7-1.  The calculated RUC values are provided in Table 
3. 

  
To determine if leachate is impacting groundwater, individual indicator parameters were evaluated in 
conjunction with other indicator parameters and concentration trends.  Wells with elevated and stable 
concentrations of the identified naturally elevated constituents, that show no increases in other leachate 
indicator parameters, are deemed un-impacted by landfill leachate.   
 
Additionally, comparison of known leachate impacted groundwater is compared to the groundwater chemistry 
at locations with naturally elevated concentrations to determine if leachate contributes to the elevated 
concentrations measured.  
 
Surface water samples are collected by submerging the appropriate sample container into the water body and 
removing the container when a sufficient volume of sample has been collected. During collection, contact with 
the bottom sediment is avoided to prevent stirring-up sediment. When collecting surface water samples, direct 
dipping of the sample bottle is completed unless the bottle contains preservative. For those samples requiring 
preservative, a clean unpreserved bottle is used to obtain the sample then transferred into the appropriate 
preserved bottle. The surface water temperature is measured and recorded at the time of sampling.   

 

7.2 Summary & Comparison of Background Groundwater Quality 

The background groundwater quality at the site has historically been determined by calculating the average 
concentrations from the groundwater samples collected at TW-1.  As previously reported, background 
groundwater quality is typically evaluated by considering the quality of groundwater at a location that is not 
subject to potential influence or impact from landfill related activities.  Although TW-1 continues to display 
stable long-term trends and relatively low concentrations of the typical leachate indicator parameters, it is 
noted that the monitoring well is screened in the shallow overburden and is located directly at the northwest toe 
of the landfill footprint, which is considered to be directly downgradient of the landfill pile.  Therefore, the 
monitoring well is situated where there is an increased potential for influence or impact from landfill leachate 
and is not considered to be in an ideal location to represent background conditions. As such, in April of 2019, 
two new background monitoring wells (i.e., TW-9S and TW-9D) were installed upgradient of the landfill 
footprint to provide a more representative background location. 
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Based on the current and historical groundwater data from TW-1, the concentrations of hardness (as CaCO3), 
sulphate, and organic nitrogen in the natural groundwater are moderately elevated and the reported historical 
concentrations of hardness and organic nitrogen consistently exceed the criteria identified in the ODWS. 
Similarly, groundwater data from TW-9S and TW-9D display elevated levels of hardness and sulphate.  The 
previous Hydrogeological Assessment completed at the Site in 1986 included the sampling and analytical 
testing of the adjacent and nearby domestic water supply wells.  At that time, it was noted that the nitrate and 
organic nitrogen concentrations in the domestic wells were elevated at concentrations that exceeded the 
ODWS.  Additionally, the domestic wells located south and hydraulically upgradient of the landfill property had 
some of the highest measured concentrations of nitrate (i.e., 16 to 19 mg/L).  Therefore, these parameters are 
considered to be unrelated to landfill leachate and are likely due to agricultural practices, or the typical 
background quality of the natural groundwater in the area of the site.  In general, the background groundwater 
quality at the site is considered to have low levels of typical anions.  In particular, chloride concentrations are 
typically less than 7 mg/L and do not appear to be influenced by road salting or other activities.  Therefore, the 
use of chloride as a leachate indicator parameter is considered to be valid. 

 

7.3 Physiographic and Geological Setting 

The site is located in the highland area of central Grey County, within the physiographic region known as the 
"Horseshoe Moraines".  The region is generally characterized by till ridges, kame moraines, outwash plains 
and spillways. This area of Grey County is located on the Singhampton Recessional Moraine, in the northern 
"toe" of the horseshoe. The Singhampton Recessional Moraine is a till moraine feature which is aligned in a 
southwest/northeast direction across the drumlinized till plain that dominates the area.  Relief among the 
moraines and drumlins is often more than 30 metres. Many small lakes, streams and wetland areas exist within 
the low areas between drumlins.  

 
In the immediate area of the site, the overburden soils consist mainly of glaciofluvial deposits that correspond 
to the location of the Saugeen River, and loamy tills, which primarily consist of clayey silt, silty sands, and sand 
and gravel.  These loamy tills are classified in the Burford Series, which are described as loams comprised of 
well sorted gravelly outwash with good drainage characteristics. 
 
   
A more detailed description of the onsite subsurface soils is provided in the borehole/monitoring well logs 
provided in Appendix “H”.  According to MECP well records and the Grey and Bruce Counties Groundwater 
Study (Waterloo Hydrogeologic, 2003) the bedrock in the area is approximately 23 to 40 metres deep.  Based 
on a review of the Grey and Bruce Counties Groundwater Study, the groundwater flow in the bedrock unit is 
reported to be in a northerly direction.  MECP water well records indicate that the lower overburden consists of 
a layer of red to grey clay and stones, which is underlain by the shale and limestone bedrock of the Salina 
Formation. 

 
Regionally, the drainage from the high plateau is generally from east to west toward Lake Huron.  In the area 
of the subject site, the landscape is generally described as being flat with a gentle slope to the northwest.  
Surface drainage is generally from south to north toward the onsite tributaries of the South Saugeen River, 
which flows in a northwesterly direction across the northwest portion of the Site.   

 
Based on a review of the MECP water well records for supply wells in close proximity to the landfill, the shale 
and limestone bedrock surface is encountered at depths of 23 to 26 metres (76 to 85 ft.) below grade.  The 
water supply wells in the area of the Site obtain their water from the underlying dolostone/limestone bedrock 
unit.   
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7.4 Summary of Hydrogeologic Setting 

The hydrogeological conditions in the study area were determined based on the information presented within 
the previous Hydrogeological Assessments, the Annual Monitoring Reports, and on a review of the available 
borehole/monitoring well logs.  According to the above noted document review, the direction of shallow 
groundwater flow has been established and documented as part of the annual monitoring program that has 
been conducted for a period of over 30 years.  Based on the previous and ongoing studies, the direction of 
shallow groundwater flow is reportedly in a northwesterly direction toward the South Saugeen River.  The 
shallow groundwater flow was determined through the measurement of groundwater elevations in the 
monitoring wells located on the landfill property. 

 
Based on previous investigations, the groundwater flow pattern has been divided into two different overburden 
units comprised of the shallow sand/silty sand and gravel, and the underlying grey silt till.  This division was 
based on an assessment of the borehole depths, screened intervals, soil descriptions, and historical 
groundwater quality data.  A summary of the monitoring well details, including a division of the wells into each 
separate flow system, is provided in Table 2. Cross sections of the shallow sand/silty sand and gravel unit 
have been provided on Figure 5.  An on-going assessment of the flow pattern and groundwater quality will 
continue in future annual monitoring reports based on their established designations within these units. 
 
As previously reported, the Grey and Bruce Counties Groundwater Study (July, 2003) indicates that the 
regional groundwater flow in the bedrock aquifer is in a north to northwesterly direction.  Upward gradients are 
commonly measured at the nested monitoring wells located on the landfill property.  Based on the measured 
vertical gradients and on the occurrence of the clayey layer overlying the bedrock, the bedrock groundwater 
system is inferred to be under confined to semi-confined conditions.  Additionally, a groundwater system that 
contains deeper groundwater systems with an upward gradient typically acts to prevent the downward 
migration of the shallow groundwater.  Therefore, the shallow groundwater in proximity to the landfill site is 
expected to primarily have a horizontal flow direction within the shallow sand and gravel overburden materials. 
 
Based on the area topography and on the occurrence of the South Saugeen River and associated tributaries 
adjacent to the Site, a shallow groundwater and surface water flow divide is inferred to exist at the adjacent 
tributaries to the north of the Site, and at the South Saugeen River to the northwest of the property.  
Additionally, the hydrogeological conditions indicate that the South Saugeen River would likely be the ultimate 
receptor for both potential groundwater and surface water impacts from the waste disposal site.  As such, it is 
reasonable to expect that surface water or groundwater impacts would not occur beyond the River. 
 
Groundwater level measurements are collected twice annually in conjunction with the established monitoring 
program. During the 2022 sampling period, the field book used to document water levels was lost and water 
levels were not recoverable. Water levels will be collected once again during the 2023 sampling period. A 
review of previous groundwater contour plans and previously measured groundwater elevation data indicates 
that the flow pattern depicted using the most recent data are representative of the typical groundwater flow 
directions at the site.  A summary of the historical groundwater elevation measurements is provided in 
Appendix “G”.  In general, the groundwater flow patterns, and vertical and horizontal gradients calculated are 
consistent with those historically presented.   
 

7.5 Leachate Production 

The quality of leachate is measured and characterized by the collection of groundwater samples at the location 
of TW-6, which is located within the refuse pile.  Analytical data for the monitoring well is available dating back 
to 1984 and a review of the data indicates that there is evidence of leachate influence to the shallow 
groundwater at this location where elevated concentrations of hardness, alkalinity, chloride, conductivity, 
sulphate, and organic nitrogen have consistently been reported for several years.  Evidence of leachate 
influence/impact is also identified at the locations of TW-2 and OW-3 (i.e., near-source monitors), which are 
screened in the upper sand and gravel overburden directly downgradient of the landfill footprint.  The current 
and historical groundwater quality results and the long-term trend graphs are presented in Appendix “D”.   
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It must be noted that TW-2 and OW-3 are situated at the downgradient toe of the landfill pile and are screened 
in the shallow sand and gravel overburden at approximate depths of 3.5 and 3.8 metres, respectively.  Based 
on these conditions, the monitoring wells are expected to represent shallow groundwater that is most likely to 
be impacted from landfill leachate. 

 
An ongoing evaluation and trend analysis of analytical results from the monitoring wells will be completed to 
more accurately characterize the leachate, evaluate the potential for radial flow/mounding, and to discern long-
term attenuation and leachate quality trends.   
 
Based on previous recommendations made by the MECP, the following parameters have been added to the 
leachate sample analysis list: Arsenic, Barium, Boron, Cadmium, Chromium, Copper, Lead, Manganese, 
Mercury, Total Phosphorus, Potassium, TSS (Total Suspended Solids), TDS (Total Dissolved Solids).  During 
the current monitoring period it is noted that the reported concentrations of these additional leachate 
characterization parameters at TW-6 are typically below the laboratory detection limits (i.e., arsenic, cadmium, 
chromium, copper, lead, are all below the laboratory detection limits), and where concentrations are measured 
(i.e., barium, boron, potassium, TSS, and TDS), they are low and considered typical of natural groundwater.  
Based on the numerous years of data that has been provided and reviewed, the general characterization of 
leachate is thought to be well understood. Therefore, the installation of additional leachate wells is not 
considered to provide additional information pertaining to site compliance.  

 
A detailed review of the analytical results from the shallow and deep overburden monitors continues to indicate 
that leachate impacts are primarily limited to the upper and higher permeability soils within the overburden.  
The relatively thick layer (i.e., 23 to 26 metres) of lower permeability silt till and clay overlying the bedrock 
surface, combined with upwards gradients observed in the area of the landfill are expected to provide a level of 
hydraulic separation between the shallow overburden unit and the underlying bedrock aquifer.  

 

7.6 Annual Monitoring Program 

A groundwater monitoring program was reportedly initiated at the site in 1984 as part of the initial 
hydrogeological study and to satisfy MOE conditions at that time.  Historically, the monitoring program included 
up to eleven onsite monitoring wells and five surface water sampling locations.  Currently, the sampling 
program consists of a total of ten monitoring wells that intercept the groundwater within two different geologic 
units including the shallow sand and gravel overburden and the underlying silt till. 
 

  
Additionally, surface water sampling is also conducted as part of the annual monitoring program.  Surface 
water samples are collected at the locations of SW-1, SW-2 & SW-5, which are located in the adjacent 
tributaries to the South Saugeen River and include upstream and downstream locations relevant to the landfill 
property.   
 
The sampling program was completed at the Site in May and September of the current monitoring period.  
Samples were submitted to Bureau Veritas Laboratories (BVL) in Mississauga for analysis of the established 
analytical parameter list.  Copies of the laboratory Certificates of Analyses are presented in Appendix “F”. 

 
The following is a detailed summary of the Environmental Monitoring Program for the Normanby Landfill site. 
 
 
 
 
 
 



NORMANBY WASTE DISPOSAL SITE  

ANNUAL MONITORING REPORT (2022) 

GMBP FILE: 213087 

APRIL 2023 

 

 PAGE 9 OF 14 

7.7 Groundwater Quality Review 

 
North of Landfill Footprint (Downgradient) 
 
The downgradient area to the north and northwest of the landfill footprint was previously monitored at TW-2, 
TW-3, and OW-3. It is noted that the north property boundary is located approximately 220 metres north of 
these monitoring wells and the groundwater measured at these locations does not represent the actual 
environmental condition of groundwater flowing offsite.  Based on the additional distance to the north property 
boundary beyond the monitoring wells, it is reasonable to expect that further attenuation of the groundwater 
occurs beyond the monitoring network.  As such, a new monitoring well (TW-10) was installed in close 
proximity to the northerly property boundary in spring of 2019. 

 
With the exception of hardness levels, the downgradient observation wells continue to have concentrations of 
leachate indicator parameters below the criteria of MOE Guideline B-7.  The chloride concentrations at TW-10 
are slightly elevated but are well below the RUC.  

 
The groundwater results from the current sampling period for TW-10 indicate an exceedance of the RUC for 
hardness and sulphate in the spring and fall. Conductivity was also observed to be elevated compared to 
background concentrations. Based on the relatively low concentrations of alkalinity and additional leachate 
indicator parameters, the elevated concentrations of hardness and sulphate are inferred to be in relation to 
groundwater from a deeper geological unit. It is noted that TW-10 was installed and screened within a deeper 
clay unit.  The historical absence of leachate indicator parameters at TW-3 (located directly between TW-10 
and the landfill mound), further indicates that the elevated parameters measured at TW-10 are not related to 
landfill leachate.  Continued monitoring will be conducted to discern if an elevated trend becomes evident.  
Additionally, it is noted that the steel protective casing at the location of TW-3 has been damaged and appears 
to have been removed. The well casing was not covering the monitoring well at the time of the sampling 
events, and was therefore not sampled in 2022. It is recommended that a new protective casing be 
installed at the location of TW-3 and that the ground surface around the casing be appropriately sealed 
with bentonite/concrete as per the requirements of O.Reg. 903. 

 
As noted above, the elevated concentrations identified at the downgradient monitoring wells are consistent with 
the historical range of background values and a trend analysis indicates stable long-term trends.  It is noted 
that the ODWS criterion for hardness in drinking water is 80 to 100 mg/L with levels as high as 200 mg/L being 
considered poor, but tolerable.  The ODWS criterion for alkalinity in drinking water is 500 mg/L.  It should be 
noted that the ODWS criteria for hardness and alkalinity are Operational Guidelines (OG) that have been set 
for treated drinking water and not for groundwater. It should also be noted however that Operational Guidelines 
are established for parameters that, if not controlled, may negatively affect the efficient and effective treatment, 
disinfection and distribution of the water. 

 
Based on the inferred discharge of shallow groundwater to the adjacent surface water bodies, it is noted that 
the relatively extensive surface water sampling completed within the tributaries to the Saugeen River located 
north of the landfill footprint provides additional information pertaining to the Site’s compliance.   
Further discussion of the surface water sampling program and the surface water quality to the north of the 
landfill is provided in Section 7.8. 

 

East Boundary Condition 
 
The groundwater quality to the east of the landfill footprint is monitored at TW-5 and TW-5A, which are 
considered to be hydraulically cross-gradient of the landfill footprint.  These nested monitoring wells are 
screened in the shallow (TW-5A) and deep (TW-5) overburden and provide information regarding groundwater 
quality in the upper sand and gravel versus the groundwater quality at the same location in the lower silt till 
layer.  TW-5 and TW-5A are located approximately 50 metres from the east property boundary and do not 
represent the actual quality of groundwater at the property boundary.  
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The analytical data at these wells indicates that the groundwater quality at these monitoring locations is 
generally consistent with the groundwater in the upgradient/background monitoring well with elevated 
concentrations of hardness, alkalinity, organic nitrogen, and nitrate.  Completion of a trend analysis for these 
wells indicates that the concentrations of leachate indicator parameters continue to display stable long-term 
trends.  A review of the laboratory results for TW-5/5A indicates that the measured groundwater quality in the 
upper, higher permeability soils consistently has elevated concentrations as compared to the groundwater 
measured in the lower silt till, which suggests a level of hydraulic separation between the upper and lower 
overburden units.  

 
The elevated concentrations of hardness and nitrate are consistent with background conditions and with 
historical monitoring trends. The historical data indicates that the concentrations of these parameters have 
consistently been reported above the MOE Reasonable Use Criteria.  It has been noted that the chloride 
concentrations at TW-5A are slightly elevated and have begun to display an upward trend, but continue to be 
well below the RUC. The groundwater quality at TW-5/5A will continue to be monitored as part of the 
established groundwater monitoring program to discern if there is a component of radial flow away from the 
landfill footprint and to evaluate the long-term trends at this location.   

 
 

South Boundary Condition (Upgradient) 
 
Based on the “L” shape of the property, the south boundary in the west portion of the Site is located 
approximately 230 metres from the landfill footprint and the south boundary in the east portion extends to Grey 
Road 9 approximately 500 metres south of the landfill footprint.  Due to the documented northwesterly 
groundwater flow direction, the southern property boundary is considered to be located hydraulically 
upgradient of the landfill footprint and is considered to have a low risk for potential leachate impact.  No 
evidence of groundwater mounding or radial flow from the landfill is apparent at this time. 
 
As previously reported, the former background monitoring well (TW-1) is located immediately downgradient of 
the landfill pile and is screened in the overburden at an approximate depth of 5 to 7 metres below ground 
surface.  Due to this location and the screened interval, the monitor is considered to be in a location that is 
susceptible to influence or impact from landfill leachate. As such, a nested background monitoring well (i.e., 
TW-9S and TW-9D) was installed in the southeast portion of the landfill in 2019 to allow for comparison to the 
MOE Reasonable Use Criteria and to facilitate an ongoing compliance review.  The locations of the new 
background monitoring wells have been provided on Figures 3 and 4.  
 
TW-9S and TW-9D were installed approximately 70 metres south of the landfill mound, and are considered to 
be hydraulically upgradient of the landfill mound. TW-9S was installed within a medium sand and silt unit, and 
TW-9D was installed at an approximate depth of 7.95 metres and was screened within the sand and silt unit. 
Based on groundwater quality results from the current sampling events, no evidence of leachate impacts to 
TW-9S or TW-9D from landfill activities are evident. The analytical results indicate that there are no 
exceedances of the MOE Reasonable Use Concept related to leachate impacts.   
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West Boundary Condition 
 
The onsite groundwater quality to the west of the landfill was formerly monitored by well OW-2.  In April of 2019, 
TW-8 was installed along the westerly property boundary, approximately 200 meters west of the landfill mound. 
Based on the direction of shallow groundwater flow at the site, the groundwater at TW-8 is primarily considered to 
be hydraulically cross-gradient of the landfill footprint, and is inferred to provide analysis of the groundwater in 
close proximity to the westerly property boundary.  

 
A review of the groundwater quality for TW-8 during the current sampling periods indicates that groundwater 
quality at this location has slightly elevated concentrations of hardness, alkalinity, chloride, conductivity and nitrate. 
It is noted that the elevated concentrations are similar to the concentrations reported within the background wells 
and are not inferred to be related to landfill leachate. The short-term trend for TW-8 (i.e., since monitoring was 
established in 2019) indicates a stable trend over this period with a slight increase during the current monitoring 
period.  The westerly monitoring locations will continue to be monitored to discern if an elevated trend becomes 
apparent to the west of the landfill footprint.  
 

7.8 Surface Water Quality Review 

7.8.1 Regulatory Framework 
The purpose of surface water quality management at the Site is to achieve the requirements established in the 
Provincial Water Quality Objectives (PWQO) set out by the MECP.  The criteria established by the PWQO ensure 
that surface waters are of a quality that is satisfactory for aquatic life and recreation.  Areas that have water quality 
that meet the PWQO requirements are to be maintained at or below the applicable objectives.  Areas that have 
water quality that does not presently meet the PWQO are not to be degraded any further and are to be upgraded if 
practicable.   

7.8.2 Surface Water Quality Summary 
The surface water monitoring program consists of three sampling locations (SW-1, SW-2 and SW-5), which are 
located at various points on the Saugeen River tributaries located to the north of the landfill site.  The locations of 
the surface water bodies and the associated surface water sampling locations are presented on the attached 
Figures.  SW-1 measures surface water quality within a small creek located onsite approximately 75 metres 
northeast of the landfill pile.  SW-2 represents background surface water conditions upstream of the landfill in an 
adjacent tributary located approximately 150 metres north of the landfill footprint.  SW-5 measures water quality in 
the tributary downstream of the landfill and prior to flowing into the South Saugeen River.  The water within the 
tributaries is reportedly derived partially from shallow groundwater discharge and each represents continuous year-
round surface water bodies (i.e., not stagnant or intermittent flow conditions).  

 
A comparison of the current analytical data indicates that the surface water quality at each sampling location 
continues to meet objective levels with no reported exceedences of the PWQO (with the exception of iron at SW-1 
in the spring and SW-1 and SW-2 in the fall).   
 
The analytical results for each sample location are consistent with historic findings and display stable long-term 
trends.  Additionally, the concentrations reported at each respective sample location are consistent relative to each 
other, which indicate that the quality of the surface water downstream of the landfill is consistent with the quality in 
each of the upstream tributaries.   
 
Phenols have been analyzed in the surface water samples since monitoring of the tributary began in 2001. Since 
then, no detections have been reported above 0.001 mg/L with the exception of SW-4 and SW-5 in the April 2015 
monitoring event (0.0012 and 0.0013 mg/L, respectively). It is expected that the concentrations of phenols will 
generally remain stable and low at the surface water sampling locations. Therefore, it is recommended 
that phenols be removed from the surface water monitoring program. 
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The analytical results from the most recent surface water monitoring program and a comparison to the PWQO are 
provided in Table 5.  A summary of the historical surface water sampling data, compared to the PWQO, is 
tabulated and presented in Appendix “E”.  

 

8. LANDFILL GAS MEASUREMENT 

 
Methane is a colorless and odourless gas formed by the decomposition of organic matter under oxygen poor 
(anaerobic) conditions and is commonly associated with landfills.  It is produced by anaerobic bacteria, which 
become active only when the oxygen in the landfill has been completely consumed.  The primary concern 
related to this parameter is that, under certain conditions, the mixture of methane in air can be explosive within 
a confined area.  Methane gas is measured relative to the lower explosive limit (LEL) which corresponds to 5% 
the concentration of methane in air.  

 
Based on previous MECP correspondence, it was proposed that a gas monitoring program be implemented at 
the Normanby Landfill site. Based on the Closure Plan submitted by GMBP in May of 2015, the installation of a 
methane monitor within the attendants shelter was previously recommended. However, at this time the 
Normanby Landfill site remains closed. As such, no further methane monitoring is recommended.  
 

9. CLOSED AREAS 

 
Previous areas A1, A2 and the northern part of A4, as identified in the 1992 PDO have been closed and 
capped.  The remainder of the landfill footprint was closed in 2018 and no landfilling or onsite waste placement 
was completed during the current reporting period. Closure and capping of the remaining portion of the landfill 
site is currently being coordinated by the Municipality.  Covering and grading of finished areas should be 
conducted in such a manner as to promote runoff and reduce infiltration, thus reducing the generation of landfill 
leachate at the site.  Final cover was placed within the remaining area of the landfill footprint during the fall of 
2022 with scheduled placement of topsoil and vegetative cover planned for the spring of 2023. 

 
 

10. ENVIRONMENTAL COMPLIANCE APPROVAL  

 
The waste disposal site operates under amended Certificate of Approval (C of A) Number A262104, which was 
issued by the MOE on February 2, 1987.  Amendments to the C of A were completed on August 28, 1989 to 
extend the service area to include the Village of Neustadt and on September 17, 1992 which provided formal 
requirements for completion of an annual monitoring and reporting program.   
 
The original C of A was revoked and replaced by a new C of A on June 24, 2005, which licensed a landfilling 
area of 2.8 hectares within a total site area of 33 hectares and modified the service area to include the entire 
Municipality of West Grey.  A copy of the C of A and the associated amendments are provided in Appendix “A”. 
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11. CONCLUSIONS 

 
1) The approved area of the Site specified within the C of A covers a total area of 2.8 ha (6.9 acres) within a 

total site area of 33 hectares (82 acres).   
 

2) Currently, the total approved capacity for waste, daily cover, and final cover is 69,000 m3.  Based on a 
review of the remaining capacity, existing stockpiled materials at the site, and site conditions, landfilling 
operations at the site were previously terminated. 
 

3) The landfill is closed to the public and waste placement has been discontinued. Closure and capping of 
the site is currently being coordinated by the Municipality and will be conducted as per the approved 
Closure Plan. 

 
4) The findings of the groundwater monitoring program indicate that minor leachate impacts are being 

measured in the shallow overburden unit at the landfill site and that there is a level of hydraulic separation 
between the shallow sandy overburden soils and the underlying silt till.  
 

5) The analytical results at the Site indicate that there is currently no apparent impact to the groundwater 
migrating away from the subject property above the Reasonable Use Criteria as referenced in MOE 
Guideline B-7. 

 
6) The surface water monitoring program indicates that the surface water quality in the adjacent surface 

water bodies directly north of the landfill footprint is not being influenced by landfill leachate and has 
concentrations that meet the PWQO.   

 
7) The reported surface water results indicate that the concentrations measured downstream of the landfill 

Site are consistent with those measured in the sample locations in the tributaries upstream of the Site.  
 

 

12. RECOMMENDATIONS 

 
The following actions are recommended for the upcoming monitoring year(s):  

 
1) We recommend that formal closure and capping operations are completed as per the approved Closure 

Plan.    
 

2) It is important that the Municipality continue to remove stockpiles of recyclable goods on a regular basis to 
further reduce the volume of waste entering the landfill, to prevent clutter, and to maintain an aesthetically 
acceptable site. 

 
3) All future capping operations should be completed using a low permeability clayey silt material, or 

equivalent cover (as per the PDO), to reduce surface water infiltration as per the Closure Plan.  
 
4) The steel protective casing at the location of TW-3 appears to have been removed and requires repair or 

replacement.  Replacement of the casing at TW-3 is recommended prior to completion of future 
groundwater sampling at this location. 
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5) To address the previous recommendations regarding the network of monitoring wells, the installation of 
the following monitoring wells was completed in 2019: 

 
i. A nested background monitoring well in the southeast (hydraulically upgradient) portion of the 

landfill to represent background conditions and allow for a comparison to the MOE Reasonable 
Use Criteria to facilitate an ongoing compliance review (i.e., TW-9S & TW-9D), 

ii. Two monitoring wells to the west and northwest of the landfill be completed at the associated 
property boundaries rather than directly adjacent to the landfill pile (i.e., TW-8 and TW-10) 

 
 

6) We recommend continuing the established monitoring program on a twice annual basis in the spring 
and fall with the exception of the removal of SW-3 and SW-4 from the surface water monitoring 
program, and the adjustments to the groundwater monitoring program as outlined below:  

 

GROUNDWATER SAMPLE/ 
MONITORING WELL LOCATIONS 

SURFACE WATER 
SAMPLE LOCATIONS 

TW-1 
TW-3 
TW-5A 
TW-8  
TW-10  

   TW-2 
   TW-5 
   TW-6 

   TW-9S & TW-9D 

SW-1 
SW-2 
SW-5 

ANALYTICAL PARAMETERS (GROUNDWATER & SURFACE WATER) 

Conductivity, Chloride, 
Alkalinity, Iron, pH, Total 

Ammonia, Hardness, 
Sodium, Nitrate, Sulphate, 

TKN 

Additional Leachate Well 
Parameters: Arsenic, Barium, 
Boron, Cadmium, Chromium, 

Copper, Lead, Manganese, 
Mercury, Total Phosphorus, 

Potassium, TSS, TDS 

Conductivity, Chloride, Alkalinity, Iron, pH, Total 
Ammonia, Total Phosphorus, Phenols, Dissolved 

Oxygen, Temperature 

 
 
All of which is respectfully submitted, 
 

GM BLUEPLAN ENGINEERING LIMITED 
 
Per:        
 
 
 
 
J. K. Weller, C.E.T.    
 
Per: Per: 
 
 
 
 
A.W. Bringleson, B.E.S., C.E.T     M.D. Nelson, P.Eng., P.Geo. 
 





TABLE 2:
SUMMARY OF MONITORING WELL LOCATIONS

AND CONSTRUCTION DETAILS

Date of 
Installation G

ro
u

n
d

T
o

p
 o

f 
C

a
s

in
g

*

Monitoring 
Well Depth

Screened Interval 
(metres)

TW-1 Onsite - Northwest Portion of Footprint 1984 90.38 91.42 7.00 5.2 to 7.0 Sandy Silt
TW-2 Onsite - Northwest Portion of Footprint 1984 90.33 91.36 3.55 0.9 to 3.55 Coarse Sand & Gravel / Sandy Silt
TW-3 Onsite - Downgradient 1984 88.77 89.85 3.80 1.2 to 3.8 Medium Sand & Gravel / Sandy Silt
TW-5 Onsite - East Portion of Footprint 1984 96.27 97.60 10.25 7.0 to 10.25 Medium to Fine Sand / Sandy Silt
TW-5A Onsite - East Portion of Footprint 1984 96.34 97.17 4.70 1.5 to 4.7 Medium Sand & Gravel / Sandy Silt
TW-6 Onsite - In Footprint 1984 95.98 96.92 5.20 3.5 to 5.2 Sandy Silt
TW-8 Onsite - Northwest of Footprint 2019 na 90.84 6.09 3.0 to 6.0 Medium Sand & Silt
TW-9S Onsite- Upgradient 2019 na 95.10 4.57 1.5 to 4.5 Clay/ Medium Sand & Silt
TW-9D Onsite- Upgradient 2019 na 95.14 7.62 4.5 to 7.6 Medium Sand & Silt/ Clay
TW-10 Onsite - Northwest of Footprint 2019 na 89.27 6.09 3.0 to 6.0 Clay 
OW-2* Onsite - West of Footprint 1984 na na 2.25 CSP - Open Bottom Medium Sand & Gravel / Sandy Silt
OW-3* Onsite - Downgradient 1984 na na 2.25 CSP - Open Bottom Medium Sand & Gravel / Sandy Silt

NOTES:
1.  All depths measured in mbgs = approximate depth in metres below ground surface
2.  na = Not Available.
3.  Borehole logs are provided in the Appendices
4.  Elevations measured in mASL = meters above sea level
5.  Monitoring Well Depths in meters below ground surface based on physical depth measurements
6. CSP:  Corrugated Steel Pipe
* OW-2 & OW-3 were decomissioned in 2019

BOREHOLE 
ID [WELL ID] LOCATION (relative to refuse pile) Unit Measured

ELEVATION 

Normanby Landfill
213087 GM BluePlan Engineering Limited



Table 3:
REASONABLE USE CRITERIA - OBJECTIVE LEVELS

Parameter Background Maximum Objective
Concentration (Cb) Concentration (Cr) Level (Cm)

Alkalinity(as CaCO3) 309 30 - 500 [OG] 404
Ammonia(as N) 0.1 nv nv
Calcium 56 nv nv
Chloride 16 250 [AO] 133
Conductivity - @25oC  (μS/cm) 648 nv nv
Hardness(as CaCO3) 346 80-100 [OG] 360*
Iron <0.02 0.3 [AO] 0.16
Magnesium -- nv nv
Nitrate(as N) 0.12 10 (MAC) 2.6
pH 8.09 6.5-8.5 [OG] 6.5 to 8.5
Sodium 10 200 [AO] 105
Sulphate 31 500 [AO] 265
Total Kjeldahl Nitrogen(as N) nv nv nv

Notes:
* The background concentrations for these parameters exceed the ODWS. Therefore, the RUC is set
  at the maximum measured naturally occurring concentration in the background well
AO = Aesthetic Objective
OG = Operational Guideline
MAC = Maximum Acceptable Concentration
Background Concentrations are based on concentrations reported from TW-9S&D from 2019 to present

MOE Procedure B-7-1

Cm  =  Cb + x(Cr-Cb)

Where:

Cm  =  Maximum Concentration Acceptable in Groundwater at Property Line
Cb   =  Background Concentration from OW-8 from 2004 to Present
Cr    =  Maximum Concentration Acceptable in Groundwater as per Ontario Drinking Water Standards (ODWS)
x     =   A Constant; Being 0.5 for Non-Health related Parameters, and 0.25 for Helath Related Parameters

Normanby Landfill Site
Our File No. 213087 GM BluePlan Engineering Limited



Table 4: 
Summary of Groundwater Quality and Comparison to RUC

Ontario Drinking MOE Guideline B-7
Sampling Date Water Standards Reasonable Use

MW Location (ODWS) Criteria

Sample ID (mg/L) (mg/L) TW-9S TW-9D TW-1 TW-2 TW-3 TW-10 TW-5 TW-5A TW-8 TW-6
Parameter
Alkalinity(as CaCO3) 30 - 500 [OG] 401 320 310 190 210 -- 60 230 380 290 830

Ammonia(as N) nv nv 0.14 <0.05 0.11 0.33 -- 0.12 0.25 4.5 0.06 5.7

Chloride 250 [AO] 133 19 10 5.6 12 -- 43 14 36 36 38

Conductivity - @25oC  (μS/cm) nv nv 640 620 530 600 -- 2300 490 860 720 1600

Hardness(as CaCO3) 80 - 100 [OG] 360 350 370 270 330 -- 1500 250 400 360 840

Iron 0.3 [AO] 0.2 <0.02 <0.02 <0.02 <0.02 -- <0.02 <0.02 <0.02 <0.02 <0.02

Nitrate(as N) 10 2.6 <0.10 <0.10 0.42 <0.10 -- 0.46 1.2 0.1 6.0 <0.10

pH 6.5 - 8.5 [OG] 6.5 to 8.5 8.1 8.1 8.2 8.1 -- 7.8 8.2 8.1 8.1 7.8

Sodium 200 [AO] 106 10 5.6 9.3 8.5 -- 48 7.6 21 21 66

Sulphate 500 [AO] 267 10 23 82 100 -- 1300 4.5 35 23 76

Total Kjeldahl Nitrogen(as N) nv nv 0.47 0.69 0.27 0.57 -- 0.38 0.40 5.2 1.2 8.6

Notes:
1.  Analytical results are reported in mg/L unless otherwise noted.  Analysis completed by Bureau Veritas Laboratories.
2.  Reasonable Use Criteria are calculated using MOE Procedure B-7-1
3. AO: Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration; ND: Not Detected
4. Values in bold are greater than the Reasonable Use Criteria
5. Shaded values are greater than the ODWS

Ontario Drinking MOE Guideline B-7

Sampling Date Water Standards Reasonable Use
MW Location (ODWS) Criteria

Sample ID (mg/L) (mg/L) TW-9S TW-9D TW-1 TW-2 TW-3 TW-10 TW-5 TW-5A TW-8 TW-6
Parameter
Alkalinity(as CaCO3) 30 - 500 [OG] 401 330 310 190 200 -- 48 260 360 320 680

Ammonia(as N) nv nv 0.20 <0.05 0.4 0.2 -- 1.2 0.31 1.4 <0.05 <0.05

Chloride 250 [AO] 133 19 12 5.8 29 -- 48 21 34 46 2.5

Conductivity - @25oC  (μS/cm) nv nv 670 660 530 950 -- 2500 550 880 870 1300

Hardness(as CaCO3) 80 - 100 [OG] 360 370 380 270 520 -- 1600 290 430 430 770

Iron 0.3 [AO] 0.2 <0.02 <0.02 <0.02 <0.02 -- <0.2 <0.02 <0.02 <0.02 <0.02

Nitrate(as N) 10 2.6 <0.10 <0.10 <0.10 <0.10 -- 0.15 0.73 6.5 4.2 1.4

pH 6.5 - 8.5 [OG] 6.5 to 8.5 8.0 8.1 8.1 8.0 -- 7.8 8.1 8.0 7.9 7.9

Sodium 200 [AO] 106 9.9 6.2 9.2 18 -- 47 7.6 23 27 6.4

Sulphate 500 [AO] 267 6.9 11 75 89 -- 1400 6.8 36 37 66

Total Kjeldahl Nitrogen(as N) nv nv 0.25 0.54 0.47 0.69 -- 1.2 0.46 1.6 2.1 0.2

Notes:
1.  Analytical results are reported in mg/L unless otherwise noted.  Analysis completed by Bureau Veritas Laboratories.
2.  Reasonable Use Criteria are calculated using MOE Procedure B-7-1
3. AO: Aesthetic Objective; OG = Operational Guideline; MAC = Maximum Acceptable Concentration; IMAC = Interim Maximum Acceptable Concentration; ND: Not Detected
4. Values in bold are greater than the Reasonable Use Criteria
5. Shaded values are greater than the ODWS

North 
Boundary

East Boundary OnsiteWest 
Boundary

Background/Onsite North - Downgradient North 
Boundary

East Boundary

3-May-22

North - Downgradient

Sample Identification And Monitoring Well Location

OnsiteWest 
Boundary

SPRING - 2022

FALL - 2022

Sample Identification And Monitoring Well Location
29-Sep-22

Background/Onsite

Normanby Landfill
213087 GM BluePlan Engineering Limited



Table 5:
Summary of Surface Water Quality and Comparison to PWQO

PWQO SW-1 SW-2 SW-5
(mg/L) (Upstream) (Upstream) (Downstream)

Alkalinity (as CaCO3) **345 300 300 300
Total Ammonia (as N) nv 0.14 <0.05 <0.05
Chloride nv 21 21 21
Conductivity - @25oC  (μS/cm) nv 660 660 670
Iron 0.3 31 0.09 0.07
pH 6.5-8.5 8.35 8.32 8.19
Phenols 0.001 <0.001 <0.001 <0.001
Phosphorus, Total nv 0.53 0.01 0.01

PWQO SW-1 SW-2 SW-5
(mg/L) (Upstream) (Upstream) (Downstream)

Alkalinity (as CaCO3) **345 300 300 310
Total Ammonia (as N) nv <0.05 <0.05 <0.05
Chloride nv 26.0 26.0 26.0
Conductivity - @25oC  (μS/cm) nv 710 700 700
Iron 0.3 5.9 5.5 0.1
pH 6.5-8.5 8.25 8.31 8.30
Phenols 0.001 <0.001 <0.001 <0.001
Phosphorus, Total nv 0.19 0.22 0.01

Notes:
1.  Analytical results are reported in mg/L unless otherwise noted
2.  PWQO:  Provincial Water Quality Objective
3.  NV: No Value 
3.  na: Not Available
5.  ** Alkalinity should not be decreased by more than 25% of background.
6.  Values in BOLD and shaded indicate exceedance of PWQO.

Parameter

Parameter

Spring Monitoring - 2022

Fall Monitoring - 2022

Normanby Landfill
213087 GM BluePlan Engineering Limited
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LICENCED LANDFILL PROPERTY
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Figure No. 2

Part Lot 7, Concession 14

Former Township of

Normanby

SITE LAYOUT

PLAN

MARCH 2023

SCALE 1:6,000

LEGEND



PROPERTY BOUNDARY

APPROVED LANDFILL AREA

1. TOPOGRAPHIC FEATURES SHOWN ON THIS PLAN ARE

BASED ON FIELD SURVEY DATA BY GENIVAR INC. ON

DECEMBER 4, 2012, AND ACTIVE AREA SURVEY BY GM

BLUEPLAN LTD. ON DECEMBER 21, 2016.

TOP OF CASING ELEVATION

MONITORING WELL LOCATION

SURFACE WATER SAMPLE LOCATION
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Figure No. 3
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PROPERTY BOUNDARY

APPROVED LANDFILL AREA

TOP OF CASING ELEVATION

MONITORING WELL LOCATION

SURFACE WATER SAMPLE LOCATION

PROPOSED FINAL CONTOUR

1. TOPOGRAPHIC FEATURES SHOWN ON THIS PLAN ARE

BASED ON FIELD SURVEY DATA BY GENIVAR INC. ON

DECEMBER 4, 2012, AND ACTIVE AREA SURVEY BY GM

BLUEPLAN LTD. ON DECEMBER 21, 2016.

Figure No. 3a

Part Lot 7, Concession 14

Former Township of

Normanby

FINAL CONTOUR

PLAN

MARCH 2023

SCALE - 1:2,000

NOTES
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PROPERTY BOUNDARY

APPROVED LANDFILL AREA

TOP OF CASING ELEVATION

MONITORING WELL LOCATION

SURFACE WATER SAMPLE LOCATION

SPRING/FALL MONITORING ROUND

CHLORIDE CONCENTRATION

GROUNDWATER ELEVATION

GROUNDWATER CONTOUR

Figure No. 4

Part Lot 7, Concession 14

Former Township of

Normanby

MONITORING LOCATIONS &

GROUNDWATER CONTOUR

PLAN

SCALE - 1:2,000

1. TOPOGRAPHIC FEATURES SHOWN ON THIS PLAN ARE

BASED ON FIELD SURVEY DATA BY GENIVAR INC. ON

DECEMBER 4, 2012, AND ACTIVE AREA SURVEY BY GM

BLUEPLAN LTD. ON MAY 15, 2018.

2. GROUNDWATER CONTOURS DERIVED FROM

GROUNDWATER ELEVATIONS OBTAINED DURING THE

2022 MONITORING ROUND.

NOTES

INFERRED DIRECTION OF

GROUNDWATER FLOW

LEGEND
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Normanby Landfill

Municipality of West Grey
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Figure No. 5a

CROSS SECTION A-A'

Scale - 1:1000 Horiz.

1:100 Vert.

1. 10x VERTICAL EXAGGERATION.
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Municipality of West Grey TW1
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1
Reasonable Use

Criteria 1-Jun-89 1-Oct-89 1-May-90 1-Jan-91 1-Apr-91 1-Oct-91 1-Apr-92 1-Oct-92 1-May-93 1-Nov-93 1-May-94 1-Oct-94 1-May-95 1-Oct-95 1-May-96 1-Apr-97
Alkalinity(as CaCO3) 30 - 500 [OG] 401.25 201 202 211 208 215 198 225 215 195 195 225 203 208 243 202
Ammonia(as N) - nv 0.01 0.238 0.001 0.259 0.197 0.251 0.148 0.086 0.102 0.049 0.063 0.23 0.12 0.22 0.042
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133.25 5 4.9 4.4 5.7 4.9 5.3 5.3 5.9 5.5 4.5 4.2 5.3 4.4 4.8 2 4.49
Conductivity - @25oC  (μS/cm) - nv 536 551 548 573 565 560 556 577 545 538 540 553 544 534 675 460
Hardness(as CaCO3) 80-100 [OG] 360* 277 259 275 255 265 251 254 252 272 282 276 279 283 279 297 344
Iron 0.3 [AO] 0.155
Magnesium - nv
Nitrate(as N) 10 d 2.59 0.1 0.1 0.1 0.1 0.1 0.1 0.3 0.1 0.5 0.7 0.4 0.1 0.2 0.5 0.05 0.11
Nitrite(as N) 1 d 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.02 0.07 0.08 0.01 0.1
Organic Nitrogen 0.15 0.31 0.238 0.33 0.221 0.273 0.289 0.222 0.394 0.598 0.341 0.167 0.33 0.03 0.15 0.16
pH 6.5-8.5 [OG] 6.5 to 8.5 7.59 7.71 7.86 8.05 7.97 8.04 7.78 7.92 7.86 7.91 8.15 8.1 7.86 7.95 7.33 7.7
Sodium 200 [AO] 105.8 11.8 12.3 13.5 14.6 13.1
Sulphate 500 [AO] 267 86 81.9 78.8 90.8
Total Kjeldahl Nitrogen(as N) - nv 0.32 0.46 0.33 0.48 0.47 0.54 0.37 0.48 0.7 0.39 0.23 0.56 0.15 0.37 0.2

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria 
Alkalinity(as CaCO3) 30 - 500 [OG] 401.25
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133.25
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.155
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 105.8
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW1

TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1
Rep 005 006 003 010 008 008 008 006 008

1-Sep-97 1-May-98 1-Oct-98 1-May-99 1-Nov-99 9-Jun-00 9-Jun-00 18-Jul-01 19-Oct-01 26-Jun-02 23-Oct-02 27-May-03 30-Sep-03 3-Jun-04 22-Sep-04 27-Apr-05
199 320 197 158 184 215 216 198 214 210 204 198 199 177 204 200

0.017 0.11 0.37 0.16 0.05 2.67 2.67 0.2 1.97 1.21 0.3 0.12 0.33 0.2 0.62 0.21
0.683 0.675 0.04 0.04 0.04 0.05 0.045 0.049 0.045 0.044 0.049
0.19 0.19 0.08 0.08 0.07 0.08 0.07 0.06 0.07 0.061 0.063
60.4 59.8 53.6 55.1 51.6 59.3 57.1 57.2 57.7 50.5 61.2

5.33 2.73 3.85 1.87 8.6 3.7 3.9 4.3 5.4 4.7 4.5 4.4 4.1 4.4 4.7 4.2
530 442 540 462 468 543 547 538 559 558 542 495 487 537 516 525
264 218 223 281 270 276 273 263 261 243 271 263.584 266 268 244 286

0.01 0.01 0.38 0.38 0.07 0.26 0.13 0.47 0.27 0.375 0.065 0.448 0.178
30.3 30 31.5 30 27.8 29.8 29.4 30 30.1 28.6 32.4

0.42 1.24 0.09 0.35 0.92 nd nd <0.1 <0.1 <0.1 0.1 0.1 0.1 0.1 0.2 0.1
0.1 0.05 0.05 0.05 0.05 nd nd <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

0.36 0.6 3.03 1.7 3.4 1.93 1.83 0.63 0.07 0.24 0.48 0.05 0.2 0.16 0.38 0.07
8 7.34 8.1 7.98 7.87 7.34 7.34 7.92 7.67 7.28 8.52 7.9 7.79 8.33 7.56 7.79

22.1 14.9 23.7 16.8 29.3 29.6 29.2 14.9 13.3 12.3 22.6 16.3 12.4 11.4 11.3 10.5
89.8 19.1 86.2 104 87.2 85.4 86.4 81.7 74.8 76.6 93 95 91 93 92 91
0.38 0.71 3.4 1.9 3.5 4.6 4.5 0.83 2.04 1.45 0.78 0.17 0.53 0.36 1 0.28

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Quality Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria 
Alkalinity(as CaCO3) 30 - 500 [OG] 401.25
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133.25
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.155
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 105.8
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW1

TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1
005 006 001 003 004 007 007

17-Oct-05 27-Apr-06 26-Oct-06 9-Apr-07 10-Oct-07 17-Apr-08 6-Oct-08 29-Apr-09 13-Oct-09 4-May-10 10-Nov-10 14-Apr-11 25-Oct-11 3-Apr-12 26-Sep-12
214 198 203 202 232 190 240 265 219 206 226 206 213 204 211
0.28 0.17 0.31 <0.01 7.46 0.44 4.4 0.76 1.23 0.31 3.23 0.4 1.31 0.33 1.08
0.05 0.049 0.044 0.043 0.037 0.035 0.04 0.038 0.033 0.041 0.047 0.045 0.044 0.042 0.048

0.069 0.074 0.066 0.07 0.068 0.061 0.066 0.068 0.058 0.065 0.075 0.024 0.062 0.072 0.068
57 61.8 55.7 55.8 53.6 53.2 54.7 59.2 52 54.6 56.2 57.4 56.1 51.2 57.8
4.4 4.4 5 4.8 4.7 4.9 5.1 4.4 4.7 4.6 4.8 4.7 4.5 4.8 4.8
514 531 519 489 574 588 519 540 550 540 539 528 551 521 533
269 287 260 261 253 247 253 279 248 257 268 267 273 252 272

0.421 0.02 0.025 <0.005 0.888 0.39 0.173 0.732 0.609 0.976 0.633 1.14 0.638 0.076 1.57
30.7 32.3 29.5 29.6 28.9 27.9 28.4 31.8 28.7 29.2 30.9 30.1 32.2 30.1 31
0.1 0.1 0.1 0.1 0.1 <0.1 0.2 <0.1 0.2 <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 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.12 2.47 0.01 0.21 3.14 0.75 2.28 0.78 0.01 0.38 0.32 0.09 0.52 0.09
7.76 7.94 7.81 7.66 7.36 7.72 7.67 7.58 7.6 6.1 7.81 7.13 7.84 6.74 7.99

10 13.7 10.8 11.8 12.9 12.7 9.4 12.3 9.9 10.5 10.2 9.2 8.8 10.2 10.6
83 89 88 94 74 76 67 59 77 84 68 77 73 84 84
0.4 2.64 0.32 0.22 10.6 1.19 6.68 1.54 1.24** 0.69 1.74 0.72 1.4 0.85 1.17

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria 
Alkalinity(as CaCO3) 30 - 500 [OG] 401.25
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133.25
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.155
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 105.8
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW1

TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1 TW1

7-May-13 26-Nov-13 1-May-14 4-Nov-14 20-Apr-15 3-Nov-15 19-Apr-16 26-Oct-16 16-May-17 27-Nov-17 10-Apr-18 14-Nov-18 24-Apr-19 20-Nov-19 13-May-20 12-Nov-20 20-Apr-21 5-Oct-21 3-May-22 29-Sep-22
200 250 220 250 200 210 210 200 190 210 210 200 190 200 190 200 200 200 190 190
0.38 4.9 1.2 12 1.2 0.27 0.19 0.34 0.18 0.11 0.94 0.11 0.28 <0.050 0.085 <0.050 <0.050 <0.050 0.11 0.4

- -
- -

58 59 61 60 - -
5 6 5 6 5 5.8 5.4 5.3 5.9 5.9 5.7 5.9 5.5 5.6 5.7 5.7 6.2 6.2 5.6 5.8

540 560 530 590 540 530 530 540 550 560 540 540 540 520 550 530 530 520 530 530
270 280 270 290 280 300 280 280 280 290 280 260 280 280 260 280 260 260 270 270

<0.1 <0.1 ND 0.06 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
31 32 32 32 - -

<0.1 <0.1 <0.1 <0.1 0.35 <0.10 0.19 0.1 0.13 0.33 <0.10 0.29 <0.10 <0.50 0.1 0.2 0.3 0.28 0.42 <0.10
0.082 <0.01 - -
0.23 0.3 1 2 0.1 0.17 0.01 0.2 0.15 0.13 0.06 0.71 0.07 - -
7.98 7.82 8.07 7.8 7.97 7.92 8.01 8.09 8.03 7.9 7.98 7.74 8.15 8.19 8.01 8.17 8.14 7.97 8.21 8.09

10 10 9.1 11 10 11 9.5 10 10 11 9.8 9.7 9.9 9.4 9.8 8.7 8.5 9.3 9.2
73 49 53 54 70 60 65 73 84 82 73 70 81 74 89 79 75 79 82 75

0.61 5.2 2.2 14 1.3 0.44 0.2 0.54 0.33 0.24 1 0.82 0.35 0.19 <0.10 0.14 <0.10 0.13 0.27 0.47
NOTES:
1.  All results expressed in mg/L unless otherwise noted.
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05.
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related. Exceeds ODWS
6.  OG indicates an operational guideline ODWO, not health related. BOLD Exceeds RUC
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW2

TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2

1-Jan-91 1-Apr-91 1-Oct-91 1-Apr-92 1-Oct-92 1-May-93 1-Nov-93 1-May-94 1-Oct-94 1-May-95 1-Oct-95 1-Apr-97 1-Sep-97 1-May-98
383 332 290 331 323 271 215 263 357 306 346 303 263 510

0.007 0.035 0.115 0.054 0.348 0.056 0.13 0.077 0.16 0.3 0.004 0.007 0.12

20.7 11 36.1 21.1 12 9.7 10.3 12.8 15 11.3 28.5 12 15.7 10.5
856 772 888 806 791 668 608 750 680 719 850 620 680 523
391 373 447 405 283 347 340 386 376 369 431 418 363 312

4.2 1.9 0.1 5.1 0.2 1.3 0.1 1.1 0.1 0.6 0.6 1.65 0.45 0.65
0.01 0.02 0.01 0.03 0.01 0.01 0.01 0.01 0.03 0.04 0.01 0.1 0.1 0.05

0.563 0.495 0.385 0.606 0.532 0.474 0.64 0.333 0.39 0.23 0.29 0.24 1.2
8.03 7.88 7.75 7.65 7.75 7.8 7.92 8.07 8.19 8.07 7.69 7.6 7.8 7.27

12.5 15.7 15.5 9.52 19 12.1
65.9 101 60.1 102 156

0.57 0.53 0.5 0.66 0.88 0.53 0.77 0.41 0.6 0.55 0.53 0.29 0.24 1.32

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW2

TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2
Rep 005 011 007 007 007 005 007 004

1-May-99 1-Nov-99 9-Jan-01 9-Jan-01 18-Jul-01 19-Oct-01 26-Jun-02 23-Oct-02 27-May-03 30-Sep-03 3-Jun-04 22-Sep-04 27-Apr-05 17-Oct-05
215 282 192 1974.5 DRY 409 DRY 309 375 357 405 267 368 352
0.44 0.05 0.04 0.06 0.06 0.22 0.06 0.22 0.1 0.27 0.12 0.15

0.257 0.252 0.1 0.086 0.085 0.083 0.055 0.076 0.093
0.17 0.17 0.15 0.154 0.227 0.11 0.162 0.189
55.3 54.9 127 154 121 111 116 73.1 105 104

9.4 40.9 4.5 4.5 37.7 29.6 62.4 28 16.1 14.6 9.2 19.6
534 770 499 501 1014 997 953 822 820 645 748 783
362 496 259 258 558 618 533.482 471 475 324 429 449
0.01 0.01 0.06 0.06 0.19 0.37 0.182 0.062 0.106 0.046 0.077

29.2 29.2 58.4 56.8 56.2 47.2 44.9 34.3 40.4 45.9
0.23 0.43 nd nd <0.1 0.1 0.1 0.1 2 0.2 1.4 0.1
0.05 0.05 nd nd <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
1.7 2.7 nd nd 0.38 1.29 0.68 0.4 0.49 0.28 0.84 0.53

7.86 7.72 7.92 7.86 7.52 8.09 7.7 7.47 8.2 7.47 7.78 7.37
6.74 21 21.2 22.3 20.4 13.9 21 16.3 15.1 9.7 10.2 13.8
144 118 84.5 85.3 97.6 208 135 120 59 106 40 92
2.2 2.8 0.04 0.05 0.44 1.51 0.74 0.62 0.59 0.55 0.96 0.68

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW2

TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2
005 002 002 006 006

27-Apr-06 26-Oct-06 9-Apr-07 10-Oct-07 17-Apr-08 6-Oct-08 29-Apr-09 13-Oct-09 4-May-10 10-Nov-10 14-Apr-11 25-Oct-11 3-Apr-12 26-Sep-12
380 402 350 DRY 346 360 393 340 395 322 385 479 409 349
0.03 0.03 <0.01 0.02 0.11 <0.01 0.07 <0.01 0.02 <0.01 <0.01 0.02 <0.01
0.08 0.074 0.071 0.068 0.075 0.062 0.068 0.08 0.073 0.064 0.08 0.059 0.096

0.221 0.177 0.147 0.167 0.165 0.193 0.138 0.176 0.136 0.127 0.198 0.21 0.182
111 111 93.6 98.3 94.3 104 88.4 98.6 87.6 100 124 89.4 113
13 36.1 10.9 11 16.4 12 18.4 13.2 14.2 12.2 10 15.1 21.5

783 830 689 813 752 828 801 844 741 814 989 840 877
432 477 367 394 395 419 377 411 364 410 526 388 479

0.033 <0.005 <0.005 <0.005 0.102 <0.005 0.012 <0.005 <0.005 <0.005 0.033 <0.005 <0.005
37.9 48.8 32.3 36.2 38.7 38.4 37.8 40 35.2 38.9 52.4 40 48
2.4 0.2 2.4 2.1 1.3 3.5 0.2 2.2 2.9 4.1 3.6 4.6 0.2

<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
0.59 1.61 1.56 1.82 1.85 1.11 2.93 0.89 0.78 1.13 <1.28 0.75 1.49
7.96 7.66 7.53 7.52 7.46 7.62 7.36 6.99 7.72 7.11 7.72 7.99 7.77
12.8 18.4 10.7 11.4 12.2 11.5 12.1 11 9.4 10.5 9.8 12 14.8

41 97 57 59 80 37 88 56 53 37 39 31 131
0.62 1.64 1.57 1.84 1.96 1.12 3 0.9 0.8 1.14 1.29 0.77 1.49

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW2

TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2

7-May-13 26-Nov-13 1-May-14 4-Nov-14 20-Apr-15 3-Nov-15 19-Apr-16 26-Oct-16 16-May-17 27-Nov-17 10-Apr-18 14-Nov-18
360 330 370 270 230 220 290 300 290 400 290
0.16 0.095 0.46 0.2 0.11 0.11 0.071 0.49 0.12 0.093 0.31

97 87 100 80
8 9 9 12 9 10 11 17 5.9 15 9

780 720 780 680 600 600 700 790 690 830 660
420 390 400 380 340 340 380 420 370 440 340

<0.1 <0.1 ND <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
44 41 43 35
1.7 1.4 2.72 0.48 0.38 0.28 1.09 <0.1 0.66 0.44 1.34

<0.01 <0.01
2.34 1.205 3.44 1.8 0.73 0.63 0.129 0.47 0.59 0.157 0.89
8.12 7.98 8.01 7.94 8.14 8.05 8.16 8.06 8.01 8.06 8.04
8.2 8.6 7.9 11 8.3 9.2 8.7 14 7.4 10 8
53 52 37 80 72 90 81 110 34 42 46
2.5 1.3 3.9 <2 0.84 0.74 0.2 0.96 0.71 <0.50 1.2

NOTES:
1.  All results expressed in mg/L unless otherwise noted.
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. Exceeds ODWS
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise. BOLD Exceeds RUC
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.

ISW
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW2

TW2 TW2 TW2 TW2 TW2 TW2 TW2 TW2

24-Apr-19 20-Nov-19 13-May-20 12-Nov-20 20-Apr-21 5-Oct-21 3-May-22 29-Sep-22
270 250 250 310 310 420 210 200

<0.050 0.11 0.08 0.12 0.2 2.1 0.33 0.19
- -
- -
- -

3.9 18 11 23 14 16 12 29
550 670 630 760 710 840 600 950
290 370 310 390 360 450 330 520

<0.02 <0.02 <0.02 <0.02 <0.02 0.31 <0.02 <0.02
- -

1.43 <0.10 0.18 <0.10 <0.10 <0.10 <0.10 <0.10
- -

0.365 - -
8.23 8.01 8.01 8.15 8.06 7.83 8.08 8.04
5.6 10 8.2 13 9.6 10 8.5 18
19 84 78 76 66 64 100 89

0.39 0.34 0.49 0.28 0.53 4.2 0.57 0.69

NOTES:
1.  All results expressed in mg/L unless otherwise noted.
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05.
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey TW3
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3
Reasonable Use

Criteria 1-Jun-89 1-Oct-89 1-May-90 1-Jan-91 1-Apr-91 1-Oct-91 1-Apr-92 1-Oct-92 1-May-93 1-Nov-93 1-May-94 1-Oct-94 1-May-95 1-Oct-95 1-May-96
Alkalinity(as CaCO3) 30 - 500 [OG] 355 368 277 367 335 375 309 410 396 372 308 437 350 421 387
Ammonia(as N) - nv 0.062 0.044 0.226 0.02 0.031 0.094 0.053 0.025 0.06 0.083 0.067 0.282 0.14 0.32
Barium 1 0.32
Boron 5 [IMAC] 1.31
Calcium - nv
Chloride 250 [AO] 127 27.1 17.3 26.3 28.9 19 45.4 21.1 26.7 30.6 3.9 18.9 53.3 39.2 63.8 37.5
Conductivity - @25oC  (μS/cm) - nv 767 925 663 782 677 877 651 804 774 1023 690 978 749 1055 905
Hardness(as CaCO3) 80-100 [OG] 183 387 476 302 344 328 414 328 283 375 505 333 458 358 469 391
Iron 0.3 [AO] 0.36
Magnesium - nv
Nitrate(as N) 10 d 2.68 0.1 0.1 4.8 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.05
Nitrite(as N) 1 d 0.28 0.02 0.01 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.03 0.04 0.01
Organic Nitrogen 0.15 0.41 0.618 0.356 0.944 0.6 0.559 0.746 0.417 0.715 0.89 0.637 0.423 0.978 0.51 0.73
pH 6.5-8.5 [OG] 6.5 to 8.5 7 7.14 7.71 7.53 7.57 7.37 7.17 7.23 7.29 7.72 7.81 7.41 7.64 7.43 7.19
Sodium 200 [AO] 107 19.7 26.2 52.2 29.6
Sulphate 500 [AO] 290 17 67.5 12.2
Total Kjeldahl Nitrogen(as N) - nv 0.68 0.4 1.17 0.62 0.59 0.84 0.46 0.74 0.95 0.72 0.49 1.26 0.65 1.05

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 355
Ammonia(as N) - nv
Barium 1 0.32
Boron 5 [IMAC] 1.31
Calcium - nv
Chloride 250 [AO] 127
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 183
Iron 0.3 [AO] 0.36
Magnesium - nv
Nitrate(as N) 10 d 2.68
Nitrite(as N) 1 d 0.28
Organic Nitrogen 0.15 0.41
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 107
Sulphate 500 [AO] 290
Total Kjeldahl Nitrogen(as N) - nv

TW3

TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 (dup) TW3 TW3
011 002 005 006 006 002 003 005 003

1-Apr-97 1-Sep-97 1-May-99 1-Nov-99 9-Jan-01 12-Jul-02 23-Oct-02 27-May-03 30-Sep-03 3-Jun-04 22-Sep-04 22-Sep-04 27-Apr-05 17-Oct-05
273 412 270 343 438 570 537 390 531 549 543 543 396 396

0.077 0.198 0.21 0.11 0.07 0.25 0.13 0.04 0.06 0.27 0.01 <0.01 0.18 0.07
0.5 0.23 0.075 0.072 0.089 0.088 0.093 0.093 0.06 0.076

0.28 0.7 0.7 0.46 0.639 0.465 0.775 0.783 0.349 0.633
91.7 124 126 92.6 113 111 108 108 87.1 89.5

46.4 89.1 54.3 66.5 44.5 56.1 53.8 50.2 61.7 45.5 61.7 68 34 43.2
740 1250 819 1000 837 1265 1190 889 1120 1100 1240 1230 865 933
518 436 450 590 426 564 588 420.971 518 513 512 512 405 406

0.01 0.01 1.11 1.58 0.88 0.28 0.06 0.139 0.125 0.206 0.033 0.027
47.8 61.9 66.4 46.1 57.3 57.1 58.9 59 45.6 44.4

0.1 0.1 0.2 0.32 nd <0.1 <0.1 0.6 0.4 <0.1 8.1 8.8 <0.1 0.3
0.1 0.1 0.05 0.05 nd <0.1 <0.1 0.2 0.1 <0.1 0.6 0.7 <0.1 0.2

0.56 0.97 2.2 5.1 0.76 0.92 0.98 1.83 0.8 0.74 0.99 0.97 1.71 1.24
7.3 7.3 7.93 7.4 7.45 6.92 8.41 7.47 7.2 8.14 7.06 7.1 7.41 7.32

39.6 0.072 32.5 50.1 38.4 57.3 51.6 46.5 57 46.8 51 51.2 32.6 44.7
29.1 90.1 98.1 127.5 28 52.2 75 92 58 19 74 81 31 89
0.64 1.17 2.4 5.2 0.83 1.17 1.11 1.87 0.86 1.01 1 0.97 1.89 1.31

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 355
Ammonia(as N) - nv
Barium 1 0.32
Boron 5 [IMAC] 1.31
Calcium - nv
Chloride 250 [AO] 127
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 183
Iron 0.3 [AO] 0.36
Magnesium - nv
Nitrate(as N) 10 d 2.68
Nitrite(as N) 1 d 0.28
Organic Nitrogen 0.15 0.41
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 107
Sulphate 500 [AO] 290
Total Kjeldahl Nitrogen(as N) - nv

TW3

TW3 TW3 TW3 TW3 (dup) TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3
004 005 006 007 003 003 004 Duplicate #1

27-Apr-06 26-Oct-06 9-Apr-07 9-Apr-07 10-Oct-07 17-Apr-08 6-Oct-08 29-Apr-09 13-Oct-09 13-Oct-09 4-May-10 10-Nov-10 14-Apr-11 25-Oct-11
402 468 448 450 501 362 448 410 502 496 453 431 408 336
0.11 0.02 0.09 0.08 0.01 <0.01 0.12 0.08 0.03 0.03 0.05 0.1 0.06 0.04

0.059 0.079 0.059 0.059 0.072 0.05 0.062 0.043 0.069 0.07 0.06 0.06 0.047 0.056
0.369 0.546 0.296 0.293 0.632 0.327 0.628 0.325 0.574 0.583 0.404 0.495 0.257 0.505
85.4 106 90.6 89.4 109 79.8 95.5 84.3 106 107 99.5 104 91.4 92.7
26.2 43.5 33.1 33 37.1 30.7 38 23.3 36.9 36.2 36 30 24.6 26.9
805 1120 846 833 1100 864 987 807 1090 1100 967 930 838 895
390 483 417 411 499 359 419 381 469 474 439 450 399 401

0.018 0.013 0.031 0.032 0.067 <0.005 0.034 0.084 0.026 0.028 0.08 0.364 0.265 0.284
43 52.9 46.2 45.6 54.9 38.9 43.9 41.4 49.6 50 46.3 46.4 41.6 41.2

<0.1 0.3 <0.1 <0.1 1 <0.1 <0.1 <0.1 0.4 0.4 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 0.4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
1.04 0.89 3.41 2.82 1.04 2.24 1.13 3.43 2.18 2.03 2.44 1.57 1.7 1.56
7.7 7.39 7.38 7.35 7.09 7.43 7.21 7.39 7.05 7.02 6.97 7.56 6.81 7.56

30.2 41.1 29.4 29 35.8 29.7 35.3 22 33.3 33.7 27.4 27.3 22.9 24.6
20 116 26 26 87 81 84 11 86 85 32 48 27 105

1.15 0.91 3.5 2.9 1.05 2.25 1.25 3.51 2.21 2.06 2.49 1.67 1.76 1.6

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.

 213087 - Normanby Landfill GM Blue Plan Engineering Limited



Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 355
Ammonia(as N) - nv
Barium 1 0.32
Boron 5 [IMAC] 1.31
Calcium - nv
Chloride 250 [AO] 127
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 183
Iron 0.3 [AO] 0.36
Magnesium - nv
Nitrate(as N) 10 d 2.68
Nitrite(as N) 1 d 0.28
Organic Nitrogen 0.15 0.41
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 107
Sulphate 500 [AO] 290
Total Kjeldahl Nitrogen(as N) - nv

TW3

TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3 TW3
Duplicate #2

3-Apr-12 26-Sep-12 26-Sep-12 7-May-13 26-Nov-13 1-May-14 4-Nov-14 20-Apr-15 3-Nov-15 19-Apr-16 26-Oct-16 16-May-17 27-Nov-17 10-Apr-18 14-Nov-18
388 438 436 330 350 360 410 300 390 310 380 340 410 360 340
0.07 0.03 0.03 0.13 0.11 0.25 0.075 0.088 0.17 0.12 0.11 0.077 0.1 0.29 0.28

0.044 0.073 0.072
0.286 0.664 0.667
76.5 113 114 76 87 110 86
23.5 30.6 30.4 20 21 23 18 17 24 19 31 20 27 24 33
773 1020 997 730 780 760 88 640 870 670 930 730 850 720 830
345 492 495 330 370 320 450 330 440 340 460 360 420 350 400

0.329 0.084 0.072 <0.1 <0.1 ND <0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02
37.3 51 51.3 33 38 44 33
<0.1 2.3 2.3 <0.1 <0.1 <0.1 0.13 <0.10 <0.10 <0.10 1.76 <0.10 <0.10 <0.10 0.15
<0.1 0.4 0.5 <0.01 <0.01

1.1 1.06 0.88 1.27 2.79 4.25 1.93 0.522 0.83 0.1 0.57 0.493 0.34 0.18 0.3
7.91 7.82 7.94 7.87 7.81 8.03 7.69 8.04 7.93 7.79 7.97 7.9 7.55 7.76 7.58
20.7 29.9 30 22 23 18 26 15 26 14 28 18 25 20

18 87 88 32 43 28 57 25 58 32 76 19 19 17 87
1.17 1.09 0.91 1.4 2.9 4.5 <2 0.61 1 <0.10 0.68 0.57 0.44 0.47 0.58

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 355
Ammonia(as N) - nv
Barium 1 0.32
Boron 5 [IMAC] 1.31
Calcium - nv
Chloride 250 [AO] 127
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 183
Iron 0.3 [AO] 0.36
Magnesium - nv
Nitrate(as N) 10 d 2.68
Nitrite(as N) 1 d 0.28
Organic Nitrogen 0.15 0.41
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 107
Sulphate 500 [AO] 290
Total Kjeldahl Nitrogen(as N) - nv

TW3

TW3 TW3 TW3 TW3 TW3 TW3

24-Apr-19 20-Nov-19 13-May-20 12-Nov-20 20-Apr-21 5-Oct-21
180 330 350 140 380
0.33 0.086 <0.050 0.58 0.07

8.6 28 22 8.2 21
360 810 710 300 760
180 420 340 140 370
0.68 <0.02 <0.02 0.02 <0.02

0.1 <0.10 0.25 0.58 <0.10

0.49
8.06 7.89 7.83 8 7.76

6 27 19 5.9 20
<1.0 72 14 8.7 39
0.82 0.47 0.39 0.68 0.64

NOTES:
1.  All results expressed in mg/L unless otherwise noted.
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05.
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.

ISW
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Municipality of West Grey TW5
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5
Reasonable Use

Criteria 1-Jun-89 1-Oct-89 1-May-90 1-Jan-91 1-Apr-91 1-Oct-91 1-Apr-92 1-Oct-92 1-May-93 1-Nov-93 1-May-94 1-Oct-94 1-May-95 1-Oct-95 1-May-96 1-Apr-97
Alkalinity(as CaCO3) 30 - 500 [OG] 401.25
Ammonia(as N) - nv 0.028 0.012 0.029 0.015 0.049 0.043 0.028 0.016 0.072 0.072 0.031 0.225 0.35 0.54 1.49
Barium 1
Boron 5 [IMAC]
Calcium - nv 87.4 84.4 85.4 80.7 83 80.6 80.4 35.9 86.4 80.7 92.2 99.5 97.7 88.7 114
Chloride 250 [AO] 133.25 15.5 15.1 16.1 18 19.2 20.1 17.1 18.2 19.7 17.5 31.5 31.8 37.6 34.7 40.8 32.3
Conductivity - @25oC  (μS/cm) - nv 669 678 688 715 705 681 657 677 697 667 809 816 893 852 1107 770
Hardness(as CaCO3) 80-100 [OG] 360* 354 348 349 345 339 338 344 234 354 345 399 424 430 402 493 478
Iron 0.3 [AO] 0.155
Magnesium - nv 32.8 33.2 33 34.7 31.9 33.1 34.7 35 33.4 34.8 41 42.6 45.2 43.7 50
Nitrate(as N) 10 d 2.59 9.6 9.1 9.1 8.6 9.2 8.9 8.3 7.9 7.6 6.4 1.5 0.3 6.6 7.6 0.05 6.66
Nitrite(as N) 1 d 0.01 0.01 0.01 0.01 0.01 0.01 0.03 0.01 0.01 0.026 0.01 0.04 0.05 0.02 0.1
Organic Nitrogen 0.15 0.482 0.388 0.421 0.365 0.681 0.557 0.432 0.854 0.868 0.748 0.649 0.955 1.11 0.91 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5 7.45 7.51 7.67 7.73 7.67 7.83 7.47 7.75 7.65 7.98 7.82 7.47 7.7 7.61 7.1 7.5
Sodium 200 [AO] 105.7875 17 28.8 23.2 25 18.5
Sulphate 500 [AO] 267 25.7 23.2 50.1 40.1
Total Kjeldahl Nitrogen(as N) - nv 0.51 0.4 0.45 0.38 0.73 0.6 0.46 0.87 0.94 0.82 0.68 1.18 1.46 1.45 1.64

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria 
Alkalinity(as CaCO3) 30 - 500 [OG] 401.25
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133.25
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.155
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 105.7875
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW5

TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5
001 001 010 001 001 002 (dup) 001 002 (dup) 001 002 (dup) 007

1-Sep-97 1-May-98 1-May-99 1-Nov-99 9-Jun-00 18-Jul-01 19-Oct-01 28-Jun-02 23-Oct-02 27-May-03 27-May-03 30-Sep-03 30-Sep-03 3-Jun-04 3-Jun-04 22-Sep-04
238 350 330 351 330 333 330 336 327 315 321 345

3.18 0.13 0.18 0.05 0.2 1.88 1.7 1.26 1.37 0.63 0.56 0.72 0.81 0.56 0.5 0.72
0.983 0.05 0.05 0.04 0.05 0.042 0.042 0.043 0.043 0.045 0.044 0.04

0.27 0.45 0.44 0.6 0.51 0.41 0.41 0.398 0.4 0.515 0.513 0.448
0.01 0.01 67.5 108 97.6 99.6 105 91 91.2 95 95.4 99.6 97.8 86

89.1 1.83 1.91 5 1.8 23 21.1 19.1 19.6 18.5 18.5 19.1 19.3 19.1 19.1 18.7
920 349 352 396 454 894 877 894 847 701 702 744 723 786 788 765
420 199 256 328 265 454 427 438 455 386.968 388.29 404 405 422 414 380

0.31 0.02 <0.01 <0.01 <0.02 0.24 0.24 0.005 <0.005 <0.005 0.005 0.008
220 220 23.3 44.8 44.6 46.1 46.9 38.8 39 40.5 40.6 42.2 41.3 40.2

5.95 1.61 0.74 0.97 0.7 7.2 7.3 5.5 5.9 5.3 5.3 4.8 4.8 4.7 4.7 4.7
0.21 0.05 0.05 0.05 nd <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.01 1.07 2.1 3.6 0.9 0.42 0.7 0.17 0.34 2.09 2.02 0.66 0.54 0.81 0.85 0.56

7.4 7.5 7.68 7.59 7.6 7.28 7.37 7.14 8.26 7.31 7.32 7.27 7.22 8.1 8.19 7.17
37.5 5.11 2.8 7.66 16.4 15.3 14.7 14 16 13.5 13.5 13.7 13.7 14.9 14.6 12.6
52.5 16.3 11.4 12.7 9 84.3 69.9 89.1 49 49 69 69 83 83 74
3.19 1.2 2.3 3.7 1.1 2.3 2.4 1.43 1.71 2.72 2.58 1.38 1.35 1.37 1.35 1.28

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria 
Alkalinity(as CaCO3) 30 - 500 [OG] 401.25
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133.25
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.155
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 105.7875
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW5

TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 (dup) TW5 TW5 (dup) TW5 TW5 (dup)
001 (dup) 002 008 009 (dup) 001 002 (dup) 012 013 (dup) 001 001 002 001 002 001 002
27-Apr-05 27-Apr-05 17-Oct-05 17-Oct-05 27-Apr-06 27-Apr-06 26-Oct-06 26-Oct-06 9-Apr-07 10-Oct-07 10-Oct-07 17-Apr-08 17-Apr-08 6-Oct-08 6-Oct-08

340 336 346 348 336 334 346 348 338 334 334 314 322 328 330
0.76 0.77 0.82 0.85 0.34 0.34 0.65 0.66 0.29 0.51 0.52 0.16 0.16 0.45 0.43

0.045 0.044 0.043 0.043 0.041 0.041 0.037 0.037 0.035 0.036 0.035 0.032 0.032 0.031 0.031
0.496 0.495 0.424 0.424 0.473 0.479 0.413 0.412 0.446 0.401 0.405 0.356 0.363 0.405 0.406

99.5 98.4 91.7 92 98.6 100 89.1 89.7 88.3 85.5 86 82.1 83.3 83.2 83.5
17.9 17.9 18.6 18.9 19 18.9 19.7 19.5 18.8 17.9 17.8 19.2 19.2 19.6 19.5
786 782 759 759 771 766 677 699 691 757 745 743 696 719 728
425 421 398 399 418 423 379 381 375 366 369 345 350 350 351

0.112 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005
42.9 42.7 41.1 41.1 41.8 42 38.1 38.2 37.7 37 37.5 34.1 34.4 34.5 34.7

3.8 3.8 3.7 3.7 1.1 4.1 4.6 4.6 4.9 4.8 4.8 5.9 5.8 5.8 5.8
<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

0.5 0.47 0.81 0.8 0.99 0.89 1.02 1.25 0.41 0.84 0.69 1.24 0.96 0.97 1
7.43 7.29 7.22 7.31 7.73 7.71 7.43 7.48 7.48 6.99 7.07 7.43 7.44 7.12 7.19
13.8 13.6 13.1 13.1 14.1 14.2 13 12.9 12.6 12.4 12.6 12.1 12.5 12.1 12.2

63 63 54 54 52 53 47 47 49 43 43 39 39 44 44
1.26 1.24 1.63 1.65 1.33 1.23 1.67 1.91 0.7 1.35 1.21 1.4 1.12 1.42 1.43

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria 
Alkalinity(as CaCO3) 30 - 500 [OG] 401.25
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133.25
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.155
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 105.7875
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW5

TW5 TW5 (dup) TW5 TW5 TW5 (dup) TW5 TW5 (dup) TW5 TW5 (dup) TW5 TW5 (dup) TW5 TW5 (dup) TW5
Duplicate #1 Duplicate #1 Duplicate #1 Duplicate #1 Duplicate #1 Duplicate #1

29-Apr-09 29-Apr-09 13-Oct-09 4-May-10 4-May-10 10-Nov-10 10-Nov-10 14-Apr-11 14-Apr-11 25-Oct-11 25-Oct-11 3-Apr-12 3-Apr-12 25-Sep-12
338 357 327 329 329 317 317 325 326 324 324 335 331 338

0.48 0.46 0.56 0.48 0.46 0.42 0.41 0.46 0.47 0.48 0.46 0.22 0.2 0.37
0.031 0.031 0.029 0.034 0.034 0.037 0.037 0.035 0.035 0.034 0.033 0.032 0.032 0.036
0.441 0.44 0.33 0.404 0.41 0.448 0.45 0.435 0.439 0.375 0.376 0.41 0.414 0.423

90.6 90.3 77.7 85.9 84.8 88.9 89 87.5 88.1 86.4 85.2 76.2 76.9 89
19.2 19 20.9 20.5 20.3 20.4 20.4 19.3 19.3 18.2 18.3 19.2 19.3 20.2
756 750 742 747 742 719 721 729 728 750 743 727 731 738
388 386 339 366 361 378 378 373 376 377 372 341 344 381

<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
39.3 39 35.2 36.7 36.3 37.9 37.8 37.6 37.8 39.2 38.7 36.6 36.9 38.6

5.3 5.3 4.9 4.3 4.3 4.7 4.7 4.7 4.7 4.8 4.3 5 5 4.5
<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
2.06 2.18 0.65 1.34 1.37 0.66 0.7 0.4 0.43 0.71 0.76 1.02 1 1
7.35 7.36 7.16 7.05 7.05 7.61 7.61 6.92 6.98 7.64 7.66 7.67 7.7 7.72
13.5 13.4 11.1 12.4 12.3 12.1 12.2 12.6 12.8 11 10.8 13.6 13.7 12.7

38 38 34 34 34 33 33 31 31 25 25 28 28 28
2.54 2.64 1.21 1.82 1.83 1.08 1.11 0.86 0.9 1.19 1.22 1.24 1.2 1.37

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria 
Alkalinity(as CaCO3) 30 - 500 [OG] 401.25
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133.25
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.155
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 105.7875
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW5

TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5

7-May-13 26-Nov-13 1-May-14 4-Nov-14 20-Apr-15 3-Nov-15 19-Apr-16 26-Oct-16 16-May-17 27-Nov-17 10-Apr-18 14-Nov-18
240 250 220 260 220 280 230 280 250 290 270 290

0.12 0.065 0.13 0.086 <0.050 <0.050 0.078 0.36 2 0.62 1.3 0.41

68 76 80 72
22 21 15 16 21 16 21 17 17 16 17 13

540 560 470 550 500 590 520 590 550 590 570 510
270 300 220 310 280 340 280 320 280 300 290 300

<0.1 <0.1 ND <0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02
25 27 30 26

1.6 1.2 1.27 0.98 0.81 0.34 0.88 0.35 1.51 1.68 1.71 2.21
0.023 <0.01

2.38 2.335 1.37 1.91 0.68 0.6 <0.10 0.45 1.9 1.18 2.8 0.23
8.06 8.01 8.15 7.87 8.04 8.02 8.09 8.09 8.02 7.79 7.95 7.81

7.1 6.4 4.2 5.3 5.8 6.4 6.2 6.7 6.1 5.8 5.2
12 11 9 10 7 10 13 17 13 12 15 8.8

2.5 2.4 1.5 <2 0.73 0.65 <0.10 0.81 3.9 1.8 4.1 0.64

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria 
Alkalinity(as CaCO3) 30 - 500 [OG] 401.25
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133.25
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.155
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 105.7875
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW5

TW5 TW5 TW5 TW5 TW5 TW5 TW5 TW5

24-Apr-19 20-Nov-19 13-May-20 12-Nov-20 20-Apr-21 5-Oct-21 3-May-22 29-Sep-22
250 280 260 310 240 280 230 260

0.086 0.23 0.43 1.8 0.14 0.2 0.25 0.31
- -
- -
- -

16 12 19 15 30 14 14 21
530 560 560 620 550 550 490 550
280 310 270 320 260 280 250 290

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
- -

1 0.56 1.25 1.27 0.73 0.47 1.15 0.73
- -

0.534 - -
8.14 7.88 7.95 8.05 8.11 7.96 8.22 8.06

6.2 6.1 6.3 7.7 6.7 8.7 7.6 7.6
14 7.4 14 9.6 5.1 7.4 4.5 6.8

0.62 0.7 1 5.6 0.23 0.44 0.4 0.46
NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey TW5A
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7 TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A
Reasonable Use

Criteria 1-Jun-89 1-Jan-91 1-Apr-91 1-Oct-91 1-Apr-92 1-Oct-92 1-May-93 1-Nov-93 1-May-94 10-Oct-94 1-May-95 1-Apr-97 1-Sep-97 9-Jun-00 9-Jan-01
Alkalinity(as CaCO3) 30 - 500 [OG] 401 245 231 231 215 242 247 233 171 263 255 230 241 353 367
Ammonia(as N) - nv 0.29 0.014 0.008 0.028 0.04 0.022 0.034 0.119 0.097 0.13 0.22 0.071 0.024 4.11 1.41
Barium 1 0.634 0.047
Boron 5 [IMAC] 0.61 0.44
Calcium - nv 112 99.3
Chloride 250 [AO] 133 8.1 7.9 7.4 9.4 8.7 8.1 8.6 7.3 5 7 6.1 4.48 5.15 30.3 28.5
Conductivity - @25oC  (μS/cm) - nv 504 526 484 536 514 526 498 485 459 520 536 390 480 846 802
Hardness(as CaCO3) 80-100 [OG] 360* 274 265 243 277 256 194 263 263 248 283 277 276 230 475 426
Iron 0.3 [AO] 0.16 0.04 0.01
Magnesium - nv 47.7 43.2
Nitrate(as N) 10 d 2.59 2.5 1.9 2.1 1.6 2.7 1.8 2.2 1.4 1.5 1.5 1.2 1.19 1.17 7.4 8
Nitrite(as N) 1 d 0.01 0.01 0.01 0.01 0.03 0.01 0.01 0.01 0.01 0.04 0.04 0.1 0.1 nd nd
Organic Nitrogen 0.15 0.291 0.286 0.462 0.282 0.28 0.518 0.776 1.321 0.253 0.55 0.61 0.27 0.17 nd 0.58
pH 6.5-8.5 [OG] 6.5 to 8.5 7.61 8.08 8.08 8.04 7.88 7.97 7.89 8.16 8.07 8.16 8.11 7.7 8.2 7.34 7.72
Sodium 200 [AO] 106 3.6 9.8 3.13 5.63 30.1 20.6
Sulphate 500 [AO] 267 12.9 12 12.3 74.6 81.4
Total Kjeldahl Nitrogen(as N) - nv 0.32 0.3 0.47 0.31 0.32 0.54 0.81 1.44 0.35 0.68 0.83 0.34 0.19 2.21 1.99

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW5A

TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A
002 002 012 003 003 003 003 007 015 014 015

18-Jul-01 12-Oct-01 23-Oct-02 27-May-03 30-Sep-03 3-Jun-04 22-Sep-04 27-Apr-05 17-Oct-05 27-Apr-06 25-Oct-06 9-Apr-07 10-Oct-07 17-Apr-08 6-Oct-08
249 240 246 227 246 231 DRY 238 266 244 266 228

0.31 <0.01 0.02 0.01 0.01 0.03 0.07 0.04 0.03 <0.01 0.04
0.02 0.01 0.02 0.014 0.017 0.015 0.015 0.018 0.016 0.016 0.014
0.03 0.02 0.02 <0.01 0.019 0.013 <0.005 0.022 0.013 0.03 0.009
65.2 63.2 76.8 63.2 69 68.4 66.3 68.5 71.7 69.3 58.9

4.1 4.3 5.7 5.8 7.2 6.2 6.6 6.7 13.3 14.5 15.8
502 467 523 426 458 485 484 489 515 489 528
364 252 306 249.242 271 272 268 271 288 269 240

0.02 0.03 <0.02 0.14 <0.005 <0.005 <0.005 0.009 0.006 <0.005 <0.005
24.5 22.8 27.7 22.2 23.9 24.6 24.9 24.4 26.4 23.2 22.6

1.6 1.2 1.2 1.5 1.4 1.2 1 0.9 1.2 0.8 1.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
1.38 0.22 0.46 4.61 0.07 0.28 1.47 0.36 1.59 4.05 8.79

7.7 7.85 8.26 7.72 7.47 8.29 7.77 7.63 7.91 7.76 7.47
3.6 2.6 5 4.2 3.9 4.6 4.7 5.8 6.5 7.6 5.6

13.8 11.4 17 12 11 14 12 11 13 10 12
1.69 0.22 0.48 4.62 0.08 0.31 1.54 0.4 1.62 4.06 8.83

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.

DRYDRYDRY
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A

29-Apr-09 13-Oct-09 4-May-10 10-Nov-10 14-Apr-11 25-Oct-11 3-Apr-12 26-Sep-12 7-May-13 26-Nov-13 1-May-14 4-Nov-14 20-Apr-15 3-Nov-15 19-Apr-16 26-Oct-16 16-May-17 27-Nov-17
247 262 241 252 234 262 272 257 320 310 320 360 340 350 350 360 340 360

<0.01 <0.01 0.5 0.09 0.07 0.44 0.28 0.02 0.27 0.31 0.46 1.2 1 1.4 0.81 1.4 0.89 1.3
0.012 0.015 0.017 0.02 0.016 0.03 0.018 0.018
0.014 0.019 0.016 0.045 <0.005 0.036 0.025 0.019

67.8 68.2 63.2 74.5 68.8 76 62.3 74.4 90 97 100
16.7 17.4 17.5 19.9 18.3 15.5 21.2 19.8 22 22 25 23 24 28 36 34 30 27
529 544 517 534 513 564 528 529 750 760 770 820 780 820 860 880 830 850
275 270 253 292 271 299 258 298 380 410 370 430 420 440 430 440 400 420

<0.005 <0.005 0.009 <0.005 <0.005 0.062 <0.005 0.052 <0.1 <0.1 ND <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
25.6 24.2 23.2 25.8 24 26.4 24.9 27.2 38 40 44

1.2 0.8 1.3 1.4 0.1 0.8 1.8 0.8 5.8 8.3 8.1 5.93 5.68 5.61 5.6 5.58 6.01 8.23
<0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 0.027 0.073
6.55 2.74 7.6 6.54 3.29 4.42 7.81 3.52 1.13 1.69 1.24 1.5 0.7 0.39 0.7 0.41 0.1

7.6 7.32 7.25 7.75 7.44 7.85 7.96 7.7 7.84 7.81 7.97 7.73 8.01 7.96 7.8 7.95 7.88 7.7
6 5.8 6.6 5.9 5.8 5.2 6.8 5.1 14 15 15 18 17 19 22 25 22 21

11 11 11 11 11 10 12 13 26 27 32 36 36 35 36 39 33 37
6.56 2.75 8.1 6.63 3.36 4.86 8.09 3.54 1.4 2 1.7 1.1 2.5 2.1 1.2 2.1 1.3 1.4

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

TW5A

TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A TW5A

10-Apr-18 14-Nov-18 24-Apr-19 20-Nov-19 13-May-20 12-Nov-20 20-Apr-21 5-Oct-21 3-May-22 ########
370 370 340 360 370 360 360 380 380 360
1.6 2 1 1.7 5.0 (1) 2.8 4.2 2.9 4.5 1.4

- -
- -

100 - -
30 33 31 29 31 31 35 35 36 34

870 730 830 870 900 860 860 830 860 880
430 420 400 440 390 410 390 410 400 430

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
42 - -

8.86 8.55 8.8 8.55 6.74 8.61 7 1.1 0.11 6.51
- -

0.3 -0.3 0.2 - -
7.75 7.69 7.96 7.86 7.8 8.02 7.92 7.9 8.1 7.96

21 21 22 20 21 18 20 21 23
38 37 33 34 34 39 34 41 35 36

1.9 1.7 1.2 2.1 4.7 (1) 2.1 4.3 3.2 5.2 1.6

NOTES:
1.  All results expressed in mg/L unless otherwise noted.
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05.
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey TW6
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6
Reasonable Use

Criteria 1-Jun-89 1-Oct-89 1-May-90 1-Jan-91 1-Apr-91 1-Oct-91 1-Apr-92 1-Oct-92 1-Nov-93 1-May-94 1-Oct-94 1-May-95 1-Apr-97 1-Sep-97 1-May-98
Alkalinity(as CaCO3) 30 - 500 [OG] 401 729 898 1050 1015 519 967 859 703 772 954 920 659 761 380
Ammonia(as N) - nv 1.7 0.476 1.5 2 2.1 0.509 1.9 2.2 1.5 2.69 2.21 3.08 5.31 2.92 0.14
Barium 1
Boron 5 [IMAC]
Calcium - nv 175 244 160 82.7 139 224 134 6.5 109 112 138 121
Chloride 250 [AO] 133 238 621 152 64.8 58.3 720 69.8 56.1 57 22 66.3 23.4 13.8 71 13
Conductivity - @25oC  (μS/cm) - nv 2600 3340 2350 2080 2070 3190 1920 1930 1620 1670 1780 1670 1300 670 1224
Hardness(as CaCO3) 80-100 [OG] 360* 1121 1372 1039 807 961 1355 920 620 816 840 881 846 793 690 674
Iron 0.3 [AO] 0.16
Magnesium - nv 166 185 155 146 149 193 142 146 132 135 129 131
Nitrate(as N) 10 d 2.59 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1 0.1 1.6
Nitrite(as N) 1 d 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.05 0.05 0.1 0.1 0.05
Organic Nitrogen 0.15 0.9 0.164 0.92 1.3 1.4 1.691 1.3 2.1 1.7 6.01 1.55 1.98 0.03 0.9 1.11
pH 6.5-8.5 [OG] 6.5 to 8.5 7.1 7.03 7.31 7.51 7.34 7.42 7.15 7.56 8.04 7.74 7.46 7.5 7.1 7.3 7.03
Sodium 200 [AO] 106 36.3 37.1 20.1 59.3 21.3
Sulphate 500 [AO] 267 24.2 14.7 72.7 172.5
Total Kjeldahl Nitrogen(as N) - nv 2.6 0.64 2.42 3.3 3.5 2.2 3.2 4.3 3.2 8.7 3.76 5.06 5.34 3.82 1.25
Mercury 0.001 [MAC]
Arsenic (As) 0.025 [IMAC]
Cadmium (Cd) 0.005 [MAC]
Chromium (Cr) 0.05 [MAC]
Copper (Cu) -
Lead (Pb) 0.01 [MAC]
Manganese (Mn) -
Potassium (K) -
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS) 500 [AO]

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv
Mercury 0.001 [MAC]
Arsenic (As) 0.025 [IMAC]
Cadmium (Cd) 0.005 [MAC]
Chromium (Cr) 0.05 [MAC]
Copper (Cu) -
Lead (Pb) 0.01 [MAC]
Manganese (Mn) -
Potassium (K) -
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS) 500 [AO]

TW6

TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6
003 003 004 (dup) 004 004 004 004 004 013 009 006 008 006 008 005 008

9-Jun-00 9-Jan-01 18-Jul-01 19-Oct-01 19-Oct-01 27-Jun-02 23-Oct-02 27-May-03 30-Sep-03 3-Jun-04 22-Sep-04 27-Apr-05 17-Oct-05 27-Apr-06 26-Oct-06 9-Apr-07 10-Oct-07 17-Apr-08
887 852 838 814 827 780 711 762 855 723 910 750 870 810 888 825 900 740
3.51 5.19 3.67 3.28 4.56 4.24 2.66 4.12 2.64 4.49 1.88 3.42 1.86 2.94 1.57 2.17 1.39 1.5

0.998 0.133 0.14 0.12 0.14 0.13 0.17 0.183 0.165 0.198 0.131 0.178 0.148 0.174 0.153 0.152 0.119 0.147
0.57 0.35 0.37 0.4 0.39 0.34 0.27 0.33 0.338 0.393 0.359 0.395 0.427 0.44 0.453 0.383 0.397 0.338
143 126 116 137 128 114 171 158 162 170 135 178 153 177 153 165 132 163
36.2 14.4 29.2 13.8 14.5 23.3 190 17.2 56.1 12.9 67.6 6.3 44.5 29.4 26.3 10.8 106 14.9
1410 1220 1508 1435 1436 1467 1940 1450 1560 1490 1740 1540 1610 1560 1430 1420 1840 1290
803 711 664 731 760 615 884 822.44 828 874 773 880 839 899 843 789 789 754
3.88 3.4 6.71 2.48 8.91 5.84 5.43 10.9 6.65 13.3 4.4 11 6.13 8.31 5.03 7.61 0.736 3
108 96.4 90.9 94.5 107 80.2 111 104 103 109 106 106 111 111 112 91.5 112 84.3

nd nd 0.5 0.5 <0.1 <0.1 0.2 0.1 0.1 0.1 0.5 0.1 0.1 <0.1 0.1 <0.1 0.6 <0.1
nd nd <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 <0.1

1.39 0.71 2.55 2.9 1.55 0.97 1.17 0.67 0.92 1.22 1.01 1.11 1.1 0.67 1.11 1.11 0.8 1.07
7.22 7.28 7.41 7.19 7.29 6.8 8.06 6.96 6.97 7.94 6.89 6.88 6.99 7.28 7.12 7.03 7.09 7.03
51.1 19.7 29.9 24.7 21.3 23.6 110 24.1 64 18.7 79.5 17.4 68.2 38 40.8 17.7 95.7 19.7

32 12.5 26 17 17.1 36 72 97 82 189 76 164 99 122 98 112 57 121
4.9 5.9 6.22 6.18 6.11 5.21 3.83 4.79 3.56 5.71 2.89 4.53 2.96 3.61 2.68 3.28 2.19 2.57

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv
Mercury 0.001 [MAC]
Arsenic (As) 0.025 [IMAC]
Cadmium (Cd) 0.005 [MAC]
Chromium (Cr) 0.05 [MAC]
Copper (Cu) -
Lead (Pb) 0.01 [MAC]
Manganese (Mn) -
Potassium (K) -
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS) 500 [AO]

TW6

TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6
008

6-Oct-08 29-Apr-09 13-Oct-09 4-May-10 10-Nov-10 14-Apr-11 25-Oct-11 3-Apr-12 26-Sep-12 7-May-13 26-Nov-13 1-May-14 4-Nov-14 20-Apr-15 3-Nov-15
890 954 939 941 906 790 838 808 812 760 870 790 890 800 920
4.48 1.47 3.3 1.01 1.63 1.07 0.95 0.78 1.98 0.31 1.6 0.57 1.6 0.14 2.2

0.118 0.134 0.105 0.146 0.15 0.141 0.158 0.128 0.112 0.16
0.37 0.365 0.409 0.38 0.528 0.36 0.541 0.346 0.303 0.39
146 177 138 166 159 174 156 136 135 200 200
79.5 9.5 43.7 32.3 52.1 16.6 13.5 20.5 92.3 7 10 9 15 7 19
1650 1510 1790 1640 1710 1490 1630 1490 1710 1500 1700 1500 1700 1500 1700
719 838 785 880 876 815 990 684 769 850 950 770 900 950
2.74 3.64 5.26 3.75 0.547 1.64 4.57 3.02 3.16 <0.1 <0.1 0.04 <0.02 <0.02
85.8 96.2 107 108 116 92.6 146 83.5 105 85 110 -
0.9 0.5 3.1 0.1 0.3 <0.1 <0.1 0.2 2.2 0.18 <0.1 ND 0.3 3.38
0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1.3 0.025 0.026 ND

4.27 2.82 2.65 1.6 2.44 1.17 0.71 1.54 1.17 1.19 2 1.73 0.48 1.3
7.24 6.99 6.79 6.76 7.37 6.59 7.28 7.29 7.95 7.68 7.56 7.8 7.61 7.92 7.84
65.4 16.9 72.3 45 55.5 17.6 33.7 36.6 115 14 27 19 19 67

65 98 41 94 71 89 83 83 72 110 110 86 86 78
8.75 4.29 5.95 2.61 4.07 2.24 1.66 2.32 3.15 1.5 3.6 2.3 0.62 3.5

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv
Mercury 0.001 [MAC]
Arsenic (As) 0.025 [IMAC]
Cadmium (Cd) 0.005 [MAC]
Chromium (Cr) 0.05 [MAC]
Copper (Cu) -
Lead (Pb) 0.01 [MAC]
Manganese (Mn) -
Potassium (K) -
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS) 500 [AO]

TW6

TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6 TW6

19-Apr-16 26-Oct-16 16-May-17 27-Nov-17 10-Apr-18 14-Nov-18 24-Apr-19 20-Nov-19 13-May-20 12-Nov-20 20-Apr-21 5-Oct-21 3-May-22 29-Sep-22
800 730 870 790 870 590 820 740 900 760 790 830 680
0.69 0.077 0.8 0.25 1.8 0.08 1.7 0.15 4.9 <0.050 0.8 5.7 <0.050

0.14 0.13 0.13 0.11 0.11 0.1 0.13 0.13 0.12 0.12
0.43 0.32 0.5 0.23 0.23 0.49 0.27 0.34 0.34 0.23
200 180 - -

25 4.3 6.7 4.5 15 2.4 30 2.9 28 4.5 5.1 38 2.5
1600 1500 1700 1500 1500 1300 1600 1400 1700 1400 1400 1600 1300
740 840 890 810 870 680 750 780 840 790 810 840 770

<0.02 <0.02 <0.02 <0.02 0.11 <0.02 0.12 <0.02 0.03 <0.02 <0.02 <0.02 <0.02
94 86 - -

0.9 1.08 2.09 1.14 0.32 1.25 0.57 0.63 1.41 1.14 0.46 <0.10 1.42
- -

0.61 0.883 0.3 0.68 0.8 0.27 - -
8.04 7.75 7.35 7.65 7.7 7.97 7.53 7.58 7.97 7.78 7.86 7.8 7.91

11 10 18 12 46 5.9 57 9 61 11 16 66 6.4
23 130 110 83 110 71 80 89 92 95 110 76 66
1.3 0.96 1.1 0.93 2.6 0.35 4 0.83 8.6 0.43 1.5 8.6 0.24

<0.1 <0.1 <0.0001 <0.0001 <0.1 <0.1 <0.1 - -
<0.2 <0.2 <0.2 <0.2 <0.2

<0.005 <0.005 <0.005 <0.005 <0.005
<0.01 <0.01 <0.01 <0.01 <0.01
<0.02 <0.02 <0.02 <0.02 <0.02
<0.05 <0.05 <0.05 <0.05 <0.05

0.25 0.03 0.04 0.13 0.01
43 27 29 23 26

450 43 56 170 30
910 760 735 860 615

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.Exceeds ODWS
6.  OG indicates an operational guideline ODWO, not health related.Exceeds RUC

 213087 - Normanby Landfill GM Blue Plan Engineering Limited



Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7 TW8 TW8 TW8 TW8 TW8 TW8 TW8 TW8
Reasonable Use

Criteria 24-Apr-19 20-Nov-19 13-May-20 12-Nov-20 20-Apr-21 5-Oct-21 3-May-22 29-Sep-22
Alkalinity(as CaCO3) 30 - 500 [OG] 401 270 300 260 310 290 360 290 320
Ammonia(as N) - nv 0.12 0.062 <0.050 0.07 <0.050 <0.050 0.061 <0.050
Barium 1 - -
Boron 5 [IMAC] - -
Calcium - nv - -
Chloride 250 [AO] 133 34 40 40 45 39 39 36 46
Conductivity - @25oC  (μS/cm) - nv 690 780 720 830 720 840 720 870
Hardness(as CaCO3) 80-100 [OG] 360* 320 420 320 390 330 400 360 430
Iron 0.3 [AO] 0.16 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Magnesium - nv - -
Nitrate(as N) 10 d 2.59 3.14 2.1 5.86 4.47 3.48 1.34 6.02 4.23
Nitrite(as N) 1 d - -
Organic Nitrogen 0.15 - -
pH 6.5-8.5 [OG] 6.5 to 8.5 8.08 7.9 7.9 7.98 8.03 7.78 8.09 7.92
Sodium 200 [AO] 106 19 25 21 27 18 25 21 27
Sulphate 500 [AO] 267 25 55 29 48 32 49 23 37
Total Kjeldahl Nitrogen(as N) - nv 1.8 1.4 1.9 0.93 1.6 1 1.2 2.1

NOTES:
1.  All results expressed in mg/L unless otherwise noted.
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05.
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise. Exceeds ODWS Exceeds ODWS
4.  IMAC indicates an interim maximum acceptable concentration ODWO. BOLD Exceeds RUC Exceeds RUC
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.



Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7 TW9S TW9S TW9S TW9S TW9S TW9S TW9S TW9S
Reasonable Use

Criteria 24-Apr-19 20-Nov-19 13-May-20 12-Nov-20 20-Apr-21 5-Oct-21 3-May-22 29-Sep-22
Alkalinity(as CaCO3) 30 - 500 [OG] 401 320 320 330 320 320 330 330 320
Ammonia(as N) - nv 0.081 0.056 0.15 (1) 0.1 0.076 <0.050 0.2 0.14
Barium 1 - -
Boron 5 [IMAC] - -
Calcium - nv - -
Chloride 250 [AO] 133 16 12 18 18 19 17 19 19
Conductivity - @25oC  (μS/cm) - nv 680 630 660 630 640 620 670 640
Hardness(as CaCO3) 80-100 [OG] 360* 360 360 330 340 320 330 370 350
Iron 0.3 [AO] 0.16 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Magnesium - nv - -
Nitrate(as N) 10 d 2.59 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Nitrite(as N) 1 d - -
Organic Nitrogen 0.15 - -
pH 6.5-8.5 [OG] 6.5 to 8.5 8.15 7.99 8 8.12 8.12 8.02 8.01 8.08
Sodium 200 [AO] 106 7.5 5.8 7.5 9 8.7 8.8 9.9 10
Sulphate 500 [AO] 267 27 19 14 12 11 12 6.9 10
Total Kjeldahl Nitrogen(as N) - nv 0.22 0.37 0.13 (1) 0.32 0.19 <0.50 (1) 0.25 0.47

NOTES:
1.  All results expressed in mg/L unless otherwise noted.
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05.
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise. Exceeds ODWS
4.  IMAC indicates an interim maximum acceptable concentration ODWO. BOLD Exceeds RUC
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.



Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7 TW9D TW9D TW9D TW9D TW9D TW9D TW9D TW9D
Reasonable Use

Criteria 24-Apr-19 20-Nov-19 13-May-20 12-Nov-20 20-Apr-21 5-Oct-21 3-May-22 29-Sep-22
Alkalinity(as CaCO3) 30 - 500 [OG] 401 280 290 310 300 320 320 310 310
Ammonia(as N) - nv <0.050 0.09 0.17 0.1 <0.050 <0.050 <0.050 <0.050
Barium 1 - -
Boron 5 [IMAC] - -
Calcium - nv - -
Chloride 250 [AO] 133 23 15 12 12 12 13 12 10
Conductivity - @25oC  (μS/cm) - nv 620 640 660 660 650 640 660 620
Hardness(as CaCO3) 80-100 [OG] 360* 360 350 330 340 340 340 380 370
Iron 0.3 [AO] 0.16 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Magnesium - nv - -
Nitrate(as N) 10 d 2.59 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Nitrite(as N) 1 d - -
Organic Nitrogen 0.15 - -
pH 6.5-8.5 [OG] 6.5 to 8.5 8.14 8.16 8.02 8.1 8.06 8.07 8.12 8.1
Sodium 200 [AO] 106 12 21 11 8.7 7.6 9.7 6.2 5.6
Sulphate 500 [AO] 267 52 38 37 48 31 30 11 23
Total Kjeldahl Nitrogen(as N) - nv 0.42 0.41 0.25 0.25 0.13 <0.50 (1) 0.54 0.69

NOTES:
1.  All results expressed in mg/L unless otherwise noted.
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05.
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise. Exceeds ODWS
4.  IMAC indicates an interim maximum acceptable concentration ODWO. BOLD Exceeds RUC
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.



Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7 TW10 TW10 TW10 TW10 TW10 TW10 TW10 TW10
Reasonable Use

Criteria 24-Apr-19 20-Nov-19 13-May-20 12-Nov-20 20-Apr-21 5-Oct-21 3-May-22 29-Sep-22
Alkalinity(as CaCO3) 30 - 500 [OG] 401 200 84 73 61 59 64 60 48
Ammonia(as N) - nv 0.52 0.99 0.21 0.98 0.3 0.22 0.12 1.2
Barium 1 - -
Boron 5 [IMAC] - -
Calcium - nv - -
Chloride 250 [AO] 133 34 44 41 47 44 44 43 48
Conductivity - @25oC  (μS/cm) - nv 930 2200 2300 2400 2300 2200 2300 2500
Hardness(as CaCO3) 80-100 [OG] 360* 360 1300 1300 1500 1400 1400 1500 1600
Iron 0.3 [AO] 0.16 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2
Magnesium - nv - -
Nitrate(as N) 10 d 2.59 2.5 0.48 0.80 0.29 0.49 0.62 0.46 0.15
Nitrite(as N) 1 d - -
Organic Nitrogen 0.15 - -
pH 6.5-8.5 [OG] 6.5 to 8.5 8.18 7.88 7.57 7.71 7.76 7.69 7.8 7.75
Sodium 200 [AO] 106 84 59 48 50 44 44 48 47
Sulphate 500 [AO] 267 270 1100 1100 1300 1300 1300 1300 1400
Total Kjeldahl Nitrogen(as N) - nv 1.8 1.5 0.62 1.0 0.5 1.0 0.38 1.2

NOTES:
1.  All results expressed in mg/L unless otherwise noted.
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05.
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise. Exceeds ODWS
4.  IMAC indicates an interim maximum acceptable concentration ODWO. BOLD Exceeds RUC
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.



Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

OW2

OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2
004 013 (dup) 007 002 009 009 009 004

1-May-93 1-Nov-93 1-May-94 1-Oct-94 1-Oct-95 1-Apr-97 1-May-98 1-Nov-99 18-Jul-01 18-Jul-01 19-Oct-01 27-Jun-02 23-Oct-02 27-May-03 30-Sep-03 3-Jun-04 22-Sep-04
369 270 261 308 259 112 266 272 329 371 348 333 375 356 375

0.091 0.036 0.051 0.279 0.18 0.622 0.13 0.05 0.57 <0.01 0.79 2.46 0.1 0.14 1.52 0.37
0.04 0.03 0.06 0.07 0.073 0.085 0.124 0.11
0.22 0.28 0.36 0.3 0.22 0.218 0.313 0.3

64 73.1 101 67 85.6 94 89.1 86.6
30.6 12.6 11.3 9.2 22.2 31.8 31.1 30.9 19.6 22.5 31.3 22.4 42.9 29.9 37.8 36.1
722 696 586 657 698 530 570 604 578 724 896 743 720 725 850 822
346 405 308 350 367 335 299 372 274 365 427 300 350.041 377 369 363

0.01 0.29 <0.01 <0.01 1.46 0.22 0.054 0.065 0.078
27.7 44.4 42.4 32.3 33.1 34.6 35.7 35.7

0.2 0.1 1.6 0.3 0.6 1.57 1.8 0.61 0.7 4.7 0.6 0.6 0.8 0.2 0.2 0.2
0.01 0.01 0.01 0.03 0.01 0.1 0.05 0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

0.899 0.414 0.329 0.661 0.39 0.91 1.08 4.2 0.49 0.58 0.08 1.02 2.57 0.65 1.07 0.67
7.77 8.12 7.86 7.98 7.74 7.6 7.18 7.71 7.47 7.96 7.52 7.19 7.72 7.51 8.33 7.26

8 14.9 22.1 21.4 21.3 14.9 13.6 21.3 18.5 32.5 23.5 29.3 24
51.4 19 16.1 72.3 17.5 31.8 66.7 16.2 34 26 16 39

0.99 0.45 0.38 0.94 0.57 1.53 1.21 4.3 1.06 0.58 0.87 3.48 2.67 0.79 2.59 1.04

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.

DRY

 213087 - Normanby Landfill GM Blue Plan Engineering Limited



Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

OW2

OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2
004 001 007 003 004 005 005

27-Apr-05 17-Oct-05 27-Apr-06 26-Oct-06 9-Apr-07 10-Oct-07 17-Apr-08 6-Oct-08 29-Apr-09 13-Oct-09 4-May-10 10-Nov-10 14-Apr-11 25-Oct-11 3-Apr-12 26-Sep-12 7-May-13
324 342 312 362 398 324 412 352 357 332 383 343 363 342 314 330
0.7 0.02 0.29 <0.01 0.47 0.39 <0.01 0.49 0.02 <0.01 <0.01 0.1 <0.01 <0.01 0.15 0.13

0.093 0.095 0.081 0.072 0.077 0.059 0.111 0.054 0.054 0.071 0.059 0.053 0.061 0.041 0.05
0.269 0.254 0.263 0.218 0.338 0.268 0.265 0.23 0.263 0.247 0.19 0.238 0.304 0.18 0.177

82.1 96.4 84.1 96.8 94.5 78 125 89 87.5 96.8 101 88 98.4 75.8 84.9 88
24.7 29.4 24.6 28.4 30.8 24.9 25.1 23.7 22.3 23.8 20.8 21.3 24 22.3 17.7 22
756 774 718 763 831 740 799 779 769 742 779 753 817 732 679 760
340 389 346 385 395 322 505 367 357 402 407 362 404 327 355 350

0.024 0.019 0.015 <0.005 0.014 <0.005 4.32 <0.005 0.024 9.21 0.172 0.082 0.065 0.03 0.054 <0.1
32.7 36 33 34.8 38.6 30.9 47 35.3 33.6 38.8 37.7 34.5 38.4 33.5 34.7 33

3.4 0.7 4.2 0.3 6.4 5.9 0.9 3.9 0.3 3 0.6 4.4 0.5 2.7 0.7 3.9
<0.1 0.2 <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 <0.01
2.33 1.54 1.35 0.56 1.03 0.88 0.78 1.28 0.73 0.56 0.46 0.72 <0.69 0.75 1.61 1.67
7.64 7.29 7.65 7.81 7.51 7.55 7.16 7.25 7.15 7 7.59 6.99 7.53 7.67 7.97 7.96
22.8 19.5 21.7 18.4 29.4 24.7 27 23.7 13.8 16 14.9 21.2 15.5 19 12.7 21

31 71 30 54 33 32 31 27 44 30 21 24 40 25 38 30
3.03 1.56 1.64 0.57 1.5 1.27 0.79 1.77 0.75 0.57 0.47 0.82 0.7 0.75 1.76 1.8

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.

DRY

 213087 - Normanby Landfill GM Blue Plan Engineering Limited



Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

OW2

OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2 OW2

26-Nov-13 1-May-14 4-Nov-14 20-Apr-15 3-Nov-15 19-Apr-16 26-Oct-16 16-May-17 27-Nov-17 10-Apr-18 14-Nov-18 24-Apr-19
340 260 380 210 370 270 300 340 340 260 270 330

0.067 0.24 <0.05 0.054 0.15 0.095 0.38 <0.050 <0.050 <0.050 0.18 0.12

94 97 78
21 12 23 16 28 19 33 26 28 27 22 23

740 560 820 500 820 600 760 760 760 630 600 700
380 260 430 250 440 280 380 370 380 310 350 340

<0.1 0.03 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
35 33 27

2.3 3.25 0.58 2.44 0.43 2.39 0.25 2.07 1.87 4.95 <0.10 <0.10
<0.01
0.863 1.06 0.62 0.476 0.33 0.125 0.61 0.74 0.125 0.325 0.04 0.27

7.9 8.02 7.88 8.05 8.04 8.06 8.06 7.95 7.65 7.9 7.87 8.06
20 13 21 12 23 14 20 24 22 17 20
26 20 34 22 38 20 56 26 27 23 72

0.93 1.3 0.67 0.53 0.48 0.22 0.99 0.79 0.15 0.35 0.22 0.39

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.

 213087 - Normanby Landfill GM Blue Plan Engineering Limited



Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

OW3

OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3
006 008 001

1-May-93 1-Nov-93 1-May-94 1-Oct-94 1-May-95 1-Oct-95 1-May-96 1-Apr-97 1-Sep-97 1-May-98 1-Nov-99 9-Jun-00 18-Jul-01 19-Oct-01 27-Jun-02
365 303 493 336 356 359 296 406 342 365 414 314 475 444

0.068 0.02 0.039 0.107 0.23 0.13 0.656 0.031 0.14 0.05 0.12 <0.01 0.01 0.35
0.56 0.03 0.05 0.34
0.61 0.27 0.45 0.62
104 71.6 116 90.5

32.6 57 21.5 44.2 30.4 37.8 37.4 33.2 60.9 48 47.4 39.3 22 39.3 31.2
890 1066 717 1013 775 895 985 650 1250 884 930 901 720 1078 995
427 571 353 504 370 454 411 447 406 431 567 498 345 562 424

0.01 0.09 <0.01 <0.01 0.03
57.8 40.4 66.2 48.2

4.2 0.1 3.1 0.1 4.8 3.4 0.05 4.06 4.45 2.19 0.93 3.9 4.7 1.5 8
0.01 0.01 0.01 0.03 0.05 0.01 0.1 0.1 0.05 0.05 nd <0.1 <0.1 <0.1

0.632 0.34 0.401 0.353 0.37 0.57 0.32 0.37 1.68 3 1.18 0.33 0.41 0.52
7.64 7.75 8.07 7.58 7.78 7.67 7.23 7.6 7.3 7.1 7.68 7.37 7.89 7.54 7.01

15.1 24.7 19 26 28.8 60.6 38.2 30.8 40 14.4 27.7 26.5
42.1 74.5 60.3 52.9 62.2 15.5 91.7 50 31.3 64.3 38.9

0.7 0.36 0.44 0.46 0.6 0.7 0.98 0.4 1.82 3.1 1.3 0.33 0.42 0.87

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.

 213087 GM Blue Plan Engineering Limited



Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

OW3

OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3
003 006 005 005 001 006 002 003 004 005 004 003

23-Oct-02 27-May-03 30-Sep-03 3-Jun-04 22-Sep-04 27-Apr-05 17-Oct-05 27-Apr-06 26-Oct-06 9-Apr-07 10-Oct-07 17-Apr-08 6-Oct-08 29-Apr-09 13-Oct-09
351 402 504 378 453 358 436 384 555 356 360 486 362 461

0.01 0.07 0.01 0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.045 0.051 0.076 0.048 0.055 0.041 0.062 0.045 0.051 0.035 0.037 0.053 0.032 0.047
0.31 0.42 0.627 0.449 0.375 0.422 0.559 0.491 0.479 0.354 0.376 0.552 0.331 0.491
105 108 119 98.9 98.4 88 100 103 118 86 88.3 103 90.9 97.5

38.6 41.9 53.5 24.6 33.6 18.8 33.9 23.9 27.2 18.5 21.5 36.4 19.5 34.2
925 965 1140 873 982 792 963 853 956 709 872 1000 776 984
487 498.516 558 441 464 395 457 455 538 380 382 449 394 432

<0.02 0.33 0.013 0.011 0.007 0.017 0.018 <0.005 <0.005 0.01 0.01 <0.005 <0.005 0.011
54.7 55.6 63.5 47.1 53.1 42.5 50.4 47.9 58.8 40.1 39.1 46.2 40.6 45.8

4 15.9 14.1 8.4 5.9 5.9 7.4 7.7 1.8 6.5 7.9 6 6.3 4.5
<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
0.72 2.34 0.65 0.64 0.67 1.64 1.02 0.91 1.58 0.66 2.32 0.82 0.68 0.88
8.38 7.58 7.29 8.25 7.24 7.48 7.35 7.85 7.53 7.49 7.41 7.18 7.34 7.08
23.9 34.1 46.4 19.7 19.1 16.1 30.8 20.1 28.4 12.9 14.9 28.8 14.9 27.5

89 84 70 43 70 34 56 37 55 39 44 37 30 43
0.73 2.41 0.66 0.65 0.67 1.65 1.03 0.92 1.59 0.67 2.33 0.83 0.69 0.89

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.

Dry
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv

OW3

OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3 OW3

4-May-10 10-Nov-10 14-Apr-11 25-Oct-11 3-Apr-12 25-Sep-12 7-May-13 26-Nov-13 1-May-14 4-Nov-14 20-Apr-15 3-Nov-15 19-Apr-16 26-Oct-16 16-May-17 27-Nov-17 10-Apr-18 14-Nov-18 24-Apr-19
448 443 351 419 442 363 390 480 240 400 170 400 320 410 490 540 510 390 380

<0.01 <0.01 <0.01 <0.01 0.11 <0.01 <0.05 <0.05 0.083 <0.05 <0.050 <0.050 <0.050 <0.050 0.1 <0.050 2.3 <0.050 <0.050
0.055 0.059 0.037 0.048 0.047 0.043
0.574 0.494 0.218 0.412 0.497 0.336

104 111 89.9 98.8 89.3 94.8 100 130 100 110
33.6 30.7 17.2 20.4 29.5 26.5 20 29 10 24 11 28 15 30 27 30 30 28 20
1020 973 768 907 987 811 900 1100 540 910 400 910 710 950 1100 1200 1100 780 850
457 484 390 447 425 424 470 570 240 440 200 460 350 470 520 570 510 400 400

0.01 <0.005 <0.005 0.005 <0.005 <0.005 <0.1 <0.1 ND <0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02
48.1 50.4 40.2 48.7 49 45.4 52 61 52 56
9.8 6.3 4.7 3.7 10.9 1.9 5.1 8.9 3.43 7.84 4.69 3.71 3.3 1.24 8.05 9.24 11.9 5.04 7.01

<0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.01 <0.01
0.6 0.48 0.33 <0.33 0.66 0.58 0.56 0.65 0.267 0.26 0.6 0.36 0.21 0.26 0.61 0.225 0.6 0.025 0.025

6.92 7.55 7.04 7.61 7.66 8.03 8.11 7.88 8.14 7.75 7.95 7.98 7.97 8.08 7.9 7.67 7.86 7.79 8.12
28 26 13.2 17.8 25.5 18.2 19 30 7.9 28 11 30 13 21 30 36 30 20
39 35 30 34 31 58 38 45 24 33 12 37 32 58 47 36 36 34

0.61 0.49 0.34 0.34 0.77 0.58 0.56 0.65 0.35 0.26 0.6 0.36 0.21 0.26 0.71 <0.50 2.9 <0.10 0.22

NOTES:
1.  All results expressed in mg/L unless otherwise noted. Exceeds ODWS
2.  ODWS - Ontario Drinking Water Standards (per O. Reg. 169/03 as amended to O. Reg. 255/05. BOLD Exceeds RUC
3.  All ODWS values expressed are Maximum Acceptable Concentrations, unless indicated otherwise.
4.  IMAC indicates an interim maximum acceptable concentration ODWO.
5.  AO indicates an aesthetic objective ODWO, not health related.
6.  OG indicates an operational guideline ODWO, not health related.
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Municipality of West Grey
Groundwater Quality - Normanby Landfill

Chemical Parameter ODWS MECP Guideline B-7
Reasonable Use

Criteria
Alkalinity(as CaCO3) 30 - 500 [OG] 401
Ammonia(as N) - nv
Barium 1
Boron 5 [IMAC]
Calcium - nv
Chloride 250 [AO] 133
Conductivity - @25oC  (μS/cm) - nv
Hardness(as CaCO3) 80-100 [OG] 360*
Iron 0.3 [AO] 0.16
Magnesium - nv
Nitrate(as N) 10 d 2.59
Nitrite(as N) 1 d
Organic Nitrogen 0.15
pH 6.5-8.5 [OG] 6.5 to 8.5
Sodium 200 [AO] 106
Sulphate 500 [AO] 267
Total Kjeldahl Nitrogen(as N) - nv
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File No 213087
Normanby Landfill Site

Annual Monitoring Report
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1

Jun-89 Oct-89 May-90 Jan-91 Apr-91 Oct-91 Apr-92 Oct-92 May-94 Oct-94 May-95 Oct-95 May-96 Apr-97 Sep-97 Apr-98 Sep-98
Alkalinity (as CaCO3) 345 275 258 294 262 300 316 346 284 305 370 224
Total Ammonia (as N) 0.004 0.005 0.006 0.003 0.03 0.015 0.036 0.001 0.016 0.048 0.09 0.24 0.004 0.004 0.11 0.08
Chloride 13.8 18.9 15.7 14.4 12.8 20.7 14 12.8 11.3 16.2 12.8 23.5 15.4 12.6 15.6 17.7 55.4
Conductivity - @25oC  (μS/cm) 620 673 601 632 581 652 589 658 596 657 652 711 716 530 640 516 658
Iron 0.3
pH 6.5-8.5 7.70 7.93 7.92 8.07 8.05 8.16 7.86 7.75 8.21 7.90 8.07 8.03 7.57 7.80 8.10 7.47 7.92
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1
010 011(dup) 009 010(dup) 009 009 014 014 014 012 015 010

May-99 Nov-99 18-Jul-01 18-Jul-01 19-Oct-01 19-Oct-01 15-Jun-02 23-Oct-02 27-May-03 30-Sep-03 3-Jun-04 22-Sep-04 27-Apr-05 17-Oct-05
220 294 313 314 309 308 294 294 270 321 288 339 278 312

0.26 0.07 0.02 0.01 0.03 0.03 0.01 0.03 < 0.01 0.03 0.03 < 0.01 < 0.01 < 0.01
16.6 30.6 14.5 16.6 14.7 14.9 13.7 18.3 16.5 16.5 15.4 16.1 14.6 19.1
529 622 678 658 673 674 649 662 641 681 644 676 599 641

0.03 0.03 0.03 0.02 <0.01 0.03 0.2 0.034 0.077 0.019 0.022 0.04
7.92 7.75 7.9 7.89 7.82 7.77 7.69 8.16 8.04 8.52 7.83 8.42 7.97 7.77

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.01 0.01 <0.01 <0.01 0.01 0.01 <0.01 0.01 0.01 <0.01 <0.01 0.01

12.7 13.9 7.6 12.1
NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others

 213087 - Normanby Landfill 2 of 24 GM BluePlan Engineering Limited



Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW1 SW1 (dup) SW1 SW1 (dup) SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1 SW1
013 014 010 011 014 009 014 013

27-Apr-06 27-Apr-06 26-Oct-06 26-Oct-06 9-Apr-07 10-Oct-07 17-Apr-08 6-Oct-08 29-Apr-09 13-Oct-09 4-May-10 10-Nov-10 14-Apr-11 25-Oct-11 3-Apr-12 25-Sep-12
268 266 314 322 284 296 240 327 276 313 292 325 278 294 285 298

< 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 < 0.01 < 0.01 < 0.01
15.9 15.9 18.1 18.1 14.7 18.6 15.1 14.9 14.1 16.3 16.7 15.7 14.1 14.5 15.6 17.6
589 591 646 630 572 619 599 634 595 643 633 665 588 644 606 623

0.018 0.014 0.029 0.028 0.044 0.057 0.032 0.029 0.023 0.02 0.014 0.011 0.092 0.066 0.042 0.016
8.03 8.02 8.01 8.01 7.99 7.86 8.1 7.92 7.81 7.68 7.62 7.94 7.50 7.97 8.11 8.22

<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
<0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

11.4 11.4 9.3 4.6 12.5 12.1 12.1 12.5 10.2 11.1 10.2 10.5 11.1 8.1 12.8
NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW1 SW1 SW1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1 SW-1
Dup#1

25-Sep-12 9-May-13 26-Nov-13 1-May-13 4-Nov-14 20-Apr-15 3-Nov-15 19-Apr-16 26-Oct-16 16-May-17 27-Nov-17 10-Apr-18 14-Nov-18 24-Apr-19 20-Nov-19 13-May-20
297 260 290 280 310 300 310 270 280 260 310 300 300 270 290 270

< 0.01 <0.05 <0.05 0.064 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.075 0.079
17.6 16 19 14 16 16 24 18 23 16 21 21 22 17 24 22
637 620 650 600 670 660 710 600 670 620 710 680 660 610 660 650

0.038 <0.02 0.04 <0.02 0.03 <0.02 0.03 <0.02 0.03 0.03 0.04 <0.02 0.1 0.03 0.02
8.19 8.1 8.12 8.2 8.08 8.02 8.15 8.15 8.36 8.24 8.12 8.16 8.08 8.31 8.21 8.24

<0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
<0.01 0.004 <0.01 0.005 0.007 0.007 0.009 0.005 <0.1 0.005 0.006 0.015 <0.004 0.007 0.009 0.005

12 4 9.5 10.23 7.57 13.5 6.38 9.31 10.4 8 6.23 6.54
NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW-1 SW-1 SW-1 SW-1 SW-1

12-Nov-20 20-Apr-21 5-Oct-21 3-May-22 29-Sep-22
290 270 430 300 300

<0.050 <0.050 <0.050 0.14 <0.050
26 15 27 21 26

680 590 840 660 710
0.02 0.11 0.23 0.31 0.05
8.35 8.37 8.24 8.35 8.25

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010
0.005 0.021 0.034 0.53 0.19

NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill
Chemical Parameter PWQO SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2

1-Jun-89 1-Oct-89 1-May-90 1-Jan-91 1-Apr-91 1-Oct-91 1-Apr-92 1-Oct-92 1-May-93 1-Nov-93 1-May-94 1-Oct-94 1-May-95 1-Oct-95 1-May-96 1-Apr-97 1-Sep-97 1-Apr-98
Alkalinity (as CaCO3) 345 323 280 326 292 277 292 372 291 293 412
Total Ammonia (as N) 0.019 0.002 0.016 0.013 0.036 0.008 0.015 0.082 0.012 0.042 0.021 0.034 0.08 0.19 <0.004 0.012 0.12
Chloride 13.4 13.3 16.5 20.7 14.7 24 15.8 17 13.1 17.4 13.8 18.1 14.8 5 16.7 14.9 17 18.9
Conductivity - @25oC  (μS/cm) 584 669 583 707 608 636 598 667 635 615 607 631 640 609 784 540 580 538
Iron 0.3
pH 6.5-8.5 8.15 7.44 8.39 8.23 8.38 8.38 8.15 8.3 8.39 8.34 8.44 8.33 8.45 8.29 8.09 8.1 8.1 8.01
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill
Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2
 Rep  Rep 012 011 008 008 013 013 013 011 014

1-May-99 1-Nov-99 9-Jun-00 9-Jun-00 9-Jan-01 9-Jan-01 18-Jul-01 19-Oct-01 15-Jun-02 23-Oct-02 27-May-03 30-Sep-03 3-Jun-04 22-Sep-04 27-Apr-05 17-Oct-05
196 235 302 300 301 300 314 312 312 309 267 315 282 282 246 DRY
0.14 0.05 0.06 0.07 0.05 0.05 0.01 0.01 0.02 < 0.01 0.02 0.01 0.02 < 0.01 0.03

21 33.4 19.3 19.6 18.2 17.6 22.2 15.3 14.9 16.3 18.9 23.9 15.8 19.4 14.2
496 626 648 644 612 618 640 681 647 654 613 674 622 616 540

0.1 0.11 6.22 6.52 0.03 0.03 0.21 0.42 0.27 0.111 0.212 0.609 0.15
7.98 7.75 7.9 7.94 7.93 7.99 8.31 7.79 8.03 7.91 8.21 8.55 8.45 8.34 8.26

nd nd nd nd <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.017 0.015 0.29 0.29 0.1 <0.01 0.05 0.06 0.01 0.01 0.02 0.04 0.02

17.8 17.6 8.2
NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill
Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW2 SW2 SW2 SW2 SW2 SW2 SW2 (dup) SW2 SW2 SW2 SW2 SW2 SW2 SW2 SW2
012 009 013 013 011 012 Duplicate #2

27-Apr-06 26-Oct-06 9-Apr-07 10-Oct-07 17-Apr-08 6-Oct-08 6-Oct-08 29-Apr-09 13-Oct-09 13-Oct-09 4-May-10 10-Nov-10 14-Apr-11 25-Oct-11 3-Apr-12
290 322 292 DRY 264 336 342 298 325 328 308 334 298 307 316

< 0.01 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.11 < 0.01 < 0.01 < 0.01 0.01 < 0.01 < 0.01 < 0.01
16.9 20.9 17.1 16.9 16.7 16.8 15.1 20.4 20.3 14.7 16 14.9 15.4 14.9
602 688 547 637 642 629 611 690 680 610 669 622 674 643

0.019 0.02 0.032 0.018 0.034 0.032 0.015 0.019 0.015 0.037 0.016 0.169 0.093 0.049
8.16 8.1 8.18 8.19 7.96 7.97 8.18 7.84 7.86 7.73 8.05 7.74 8.09 8.32

<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
<0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.01 0.01 0.01 <0.01 <0.01 <0.01 0.02

11.6 7.3 3.8 13.1 10.3 12.9 8.1 15.6 6.4 11.1 9.5 7.0
NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill
Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW2 SW2 SW2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2 SW-2

25-Sep-12 9-May-13 26-Nov-13 1-May-14 4-Nov-14 20-Apr-15 3-Nov-15 19-Apr-16 26-Oct-16 16-May-17 27-Nov-17 10-Apr-18 14-Nov-18 24-Apr-19 20-Nov-19 13-May-20
308 290 310 270 330 280 310 300 300 340 320 310 270 310 300

< 0.01 <0.05 <0.05 0.053 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 0.056 0.052 <0.050 0.1 <0.050
13.9 20 19 18 20 20 21 18 19 19 17 19 16 19 18
620 650 690 590 690 620 690 670 670 710 650 660 610 690 650

0.019 <0.02 0.04 0.07 0.04 0.17 0.05 0.06 0.05 0.15 0.06 0.13 0.13 0.05
7.99 8.4 8.31 8.4 8.3 8.24 8.33 8.31 8.35 8.29 8.39 8.25 8.49 8.4 8.4

<0.001 <0.001 <0.001 <0.001 <0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
<0.01 0.013 0.008 0.013 0.006 0.023 0.009 0.007 0.008 0.02 0.013 0.006 0.016 0.013 0.009
12.5 14.0 4 11.4 8.6 10.18 11.84 7.26 11.07 5.9 7.88 3.53

NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others

DRY

 213087 - Normanby Landfill 9 of 24 GM BluePlan Engineering Limited



Municipality of West Grey
Surface Water Quality - Normanby Landfill
Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW-2 SW-2 SW-2 SW-2 SW-2

12-Nov-20 20-Apr-21 5-Oct-21 3-May-22 29-Sep-22
320 310 320 300 300

<0.050 <0.050 <0.050 <0.050 <0.050
24 21 23 21 26

680 670 670 660 700
0.09 0.04 0.94 0.09 0.05
8.39 8.42 8.37 8.32 8.31

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010
0.013 0.008 0.12 0.012 0.22

NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO SW3 SW3 SW3 SW3 SW3 SW3 SW3 SW3 SW3 SW3 SW3 SW3 SW3 SW3 SW3 SW3 SW3 SW3

Jun-89 Oct-89 May-90 Jan-91 Apr-91 Oct-91 Apr-92 Oct-92 May-93 Nov-93 May-94 Oct-94 May-95 Oct-95 Apr-97 Sep-97 Apr-98 May-99
Alkalinity (as CaCO3) 345 291 277 319 291 278 305 290 298 421 214
Total Ammonia (as N) 0.021 0.004 0.014 0.001 0.04 0.005 0.013 0.015 0.007 0.03 0.04 0.006 0.15 0.38 0.004 0.004 0.1 0.34
Chloride 13.2 18.5 16.5 20.5 14.6 22.3 15.6 16.1 13.1 16.9 14.4 18.1 14.7 19.5 14.9 16.8 20.2 19.2
Conductivity - @25oC  (μS/cm) 590 672 587 703 610 636 589 667 624 620 592 643 644 652 530 600 558 495
Iron 0.3
pH 6.5-8.5 8.02 7.97 8.34 8.04 8.39 8.34 8.16 8.22 8.36 8.31 8.44 8.27 8.42 8.24 8.30 8.20 7.80 7.91
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others

3/20/2023 11 of 24 GM BluePlan Engineering Limited



Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW3 SW3 SW3 SW3 SW3 SW3 SW3 (dup) SW3 SW3 SW3 SW3 SW3 (dup) SW3 SW3 (dup) SW3 SW3 (dup)
007 012 006 007 007 011 012 (dup) 011 012 011 012 009 010

Nov-99 9-Jun-00 9-Jan-01 18-Jul-01 19-Oct-01 15-Jun-02 15-Jun-02 23-Oct-02 27-May-03 27-May-03 30-Sep-03 30-Sep-03 3-Jun-04 3-Jun-04 22-Sep-04 22-Sep-04
253 319 324 311 304 303 309 300 270 270 315 315 279 285 339 336

0.05 0.05 0.05 <0.01 <0.01 0.01 0.01 <0.01 0.01 <0.01 0.02 0.02 0.11 0.06 < 0.01 < 0.01
32 19.9 18.7 16.3 17 14.5 14.6 18.2 18.4 18.1 22.6 22.1 15.8 15.7 16.5 16.6

635 642 637 646 666 655 654 663 618 634 673 676 635 625 663 672
0.17 0.05 0.06 0.04 0.11 0.09 0.4 0.25 0.24 0.363 0.18 0.131 0.232 0.017 0.031

7.78 8.13 8.13 8.23 7.93 7.93 7.9 8.11 8.13 8.19 8.49 8.48 8.49 8.44 8.37 8.43
nd nd <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
2 3 0.01 0.02 0.01 0.01 <0.01 <0.01

16.6 15.2
NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others

3/20/2023 12 of 24 GM BluePlan Engineering Limited



Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW3 SW3 (dup) SW3 SW3 (dup) SW3 SW3 SW3 SW3 SW3(dup) SW3 SW3  (dup) SW3 SW3 SW3 SW3 
012 013 012 013 011 008 012 007 008 011 012 010

27-Apr-05 27-Apr-05 17-Oct-05 17-Oct-05 27-Apr-06 26-Oct-06 9-Apr-07 10-Oct-07 10-Oct-07 17-Apr-08 17-Apr-08 6-Oct-08 29-Apr-09 13-Oct-09 4-May-10
250 254 316 312 286 320 286 300 294 244 286 330 294 323 305
0.03 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 < 0.01
14.2 14.2 19.5 19.6 16.5 20 16.7 18 18.2 16.7 16.6 16 15 19.1 15.1
544 544 641 642 600 675 561 627 631 629 625 615 601 672 613

0.141 0.23 0.027 0.015 0.023 0.026 0.047 0.064 0.068 0.026 0.02 0.031 0.008 0.019 0.036
8.21 8.23 8.12 8.02 8.14 8.02 8.14 7.71 7.81 8.01 8.04 7.96 8.15 7.86 7.97

<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
0.02 0.02 <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

8 11.4 11.1 8.0 3.9 12.4 12.3 10.8 12.4 8.7 15.0
NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW3  (dup) SW3 SW3  (dup) SW3 SW3 SW3  (dup) SW3 SW3  (dup) SW3 SW3 SW3 SW-3 SW-3 SW-3 SW-3
Duplicate #2 Duplicate #2 Duplicate #2 Duplicate #2

4-May-10 10-Nov-10 10-Nov-10 14-Apr-11 25-Oct-11 25-Oct-11 3-Apr-12 3-Apr-12 25-Sep-12 9-May-13 26-Nov-13 1-May-14 4-Nov-14 20-Apr-15 3-Nov-15
305 333 332 296 308 309 307 310 301 290 310 270 330 280 310

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.086 <0.05 0.054 <0.05 <0.050 <0.050
15 16 16 14.8 15.3 15.1 15.0 15.0 17.8 20.0 19 18.0 20 20 22

611 690 684 620 667 671 640 641 632 660 680 590 690 620 700
0.024 0.013 0.014 0.034 0.043 0.041 0.045 0.032 0.023 <0.02 0.04 0.26 0.03 0.19 0.02
7.93 8.1 8.11 7.77 8.10 8.10 8.31 8.33 8.24 8.38 8.3 8.4 8.28 8.24 8.32

<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 <0.0010 <0.0010
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.007 <0.01 0.038 0.006 0.018 0.011

7.2 10.7 9.5 7.2 13.5 15 4 11.3 8.3 10 11.83
NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW-3 SW-3 SW-3 SW-3 SW-3 SW-3

19-Apr-16 26-Oct-16 16-May-17 27-Nov-17 10-Apr-18 14-Nov-18
300 290 300 340 320 310

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050
17 22 19 19 17 19

670 670 670 710 660 660
0.05 <0.02 0.05 0.11 0.04
8.3 8.34 8.38 8.3 8.38 8.25

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
0.007 <0.1 0.008 0.015 0.022 0.006
7.02 7.28 10.85 6 7.65 3.48

NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4
008 013 011

May-93 Nov-93 May-94 May-95 May-96 Apr-97 Apr-98 Nov-99 18-Jul-01 19-Oct-01 15-Jun-02 23-Oct-02 27-May-03 30-Sep-03 3-Jun-04 22-Sep-04 27-Apr-05 17-Oct-05
333 409 250 422 273 323 290 DRY DRY DRY DRY DRY DRY 304 DRY

0.059 0.04 0.025 0.17 0.181 0.19 0.05 <0.01 <0.01 0.01
36.6 30.2 5.7 42.3 83.2 33.4 20.2 30.7 16.4 16.7 20.5
909 658 519 879 1226 570 552 578 646 666 667

0.03 0.03 0.035
7.57 7.84 7.96 8.17 7.61 7.5 6.93 7.15 8.27 7.99 8.03

<0.001 <0.001 <0.001
0.01 <0.01 <0.01

9.2
NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4 SW4
009 009

27-Apr-06 26-Oct-06 9-Apr-07 10-Oct-07 17-Apr-08 6-Oct-08 29-Apr-09 13-Oct-09 4-May-10 10-Nov-10 14-Apr-11 25-Oct-11 3-Apr-12 25-Sep-12 9-May-13
320 DRY 286 DRY 250 DRY 320 DRY DRY DRY 303 361 334 DRY 290

< 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.055
21.1 17.3 19.6 17.4 15.8 20.0 19.2 19
690 613 683 679 650 809 687 650

0.031 0.127 0.042 <0.005 0.022 0.039 0.081 0.03
8.05 7.78 7.51 8.99 7.48 7.97 8.13 8.39

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.012
11.7 2.8 12.1 10.9 9.7 8.9 6.7 15

NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW4 SW-4 SW-4 SW-4 SW-4 SW-4 SW-4 SW-4 SW-4 SW-4 SW-4

26-Nov-13 1-May-14 4-Nov-14 20-Apr-15 3-Nov-15 19-Apr-16 26-Oct-16 16-May-17 27-Nov-17 10-Apr-18 14-Nov-18
300 270 320 280 DRY 270 300 340 320 310

<0.05 0.069 <0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
19 18 20 20 24 19 19 17 19

680 590 690 620 620 670 710 650 650
0.04 0.08 0.18 0.14 <0.02 0.05 0.11 0.04
8.31 8.37 8.29 8.25 8.11 8.41 8.31 8.39 8.28

<0.001 <0.001 <0.001 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
0.004 0.015 0.014 0.018 0.005 0.008 0.011 0.017 0.005

4 11.2 9 10 5.46 10.84 5.9 7.35 3.02
NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others

DRY
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5
009 014

May-93 Nov-93 May-94 May-95 Oct-95 May-96 Apr-97 Sep-97 Apr-98 Sep-98 May-99 Nov-99 Jun-00 9-Jan-01 18-Jul-01 19-Oct-01
298 305 361 290 299 452 197 216 255 317 323 323 290

0.005 0.068 0.035 0.08 0.36 0.004 0.004 0.22 0.37 0.15 0.05 0.08 0.09 <0.01 <0.01
13.1 17.2 14.9 14.6 19.1 15.7 14.6 17.8 18.5 3.85 19.5 32.7 20.7 17.4 16.5 17
628 613 608 644 646 803 540 600 541 540 500 636 640 633 641 669

0.09 0.04 0.02 0.02
8.35 8.30 8.46 8.39 8.28 8.03 8.10 8.30 7.90 8.10 8.12 7.74 8.18 8.13 8.3 8.03

nd nd 0.006 <0.001
0.014 0.004 0.01 0.01

NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW5 SW5 SW5 (dup) SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 (dup) SW5
005 005 006 010 010 010 008 010 011 010 007 010 011 006

15-Jun-02 23-Oct-02 23-Oct-02 27-May-03 30-Sep-03 3-Jun-04 22-Sep-04 27-Apr-05 17-Oct-05 27-Apr-06 26-Oct-06 9-Apr-07 9-Apr-07 10-Oct-07
309 294 297 276 318 282 315 250 314 288 332 288 284 278

0.02 0.02 0.02 <0.01 0.09 0.02 < 0.01 0.04 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
14.6 18.1 18.0 18.6 21.6 15.7 17.9 14.3 19.6 16.6 20.3 16.7 16.8 17.5
657 662 663 622 676 627 624 542 638 603 668 583 549 612

0.36 <0.02 0.02 0.34 0.236 0.193 0.032 0.174 0.054 0.022 0.061 0.054 0.042 0.046
7.92 8.18 8.08 8.16 8.5 8.46 8.29 8.2 8.13 8.13 8.15 8.11 8.16 7.69

<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
0.09 0.01 0.01 0.02 <0.01 0.02 0.02 0.02 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

16.8 16.4 7.7 11.1 10.4 7.7 3.7 12.4
NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW5 SW-5
010 009 Duplicate #2 Duplicate #2

17-Apr-08 6-Oct-08 29-Apr-09 29-Apr-09 13-Oct-09 4-May-10 10-Nov-10 14-Apr-11 14-Apr-11 25-Oct-11 3-Apr-12 25-Sep-12 9-May-13 26-Nov-13 1-May-14
250 333 308 299 319 304 334 296 295 310 309 292 290 310 270

< 0.01 < 0.01 < 0.01 0.03 < 0.01 < 0.01 < 0.01 < 0.01 0.01 < 0.01 < 0.01 0.01 0.073 <0.05 0.093
16.8 16.1 15.1 15 18.8 15 16 14.8 14.8 15.2 15.0 17.2 19.0 19 17.0
639 619 604 607 670 615 682 619 619 668 640 631 650 690 590

0.04 0.059 0.01 0.007 0.014 0.032 0.211 0.037 0.045 0.033 0.028 0.019 <0.02 0.04 0.07
7.92 7.97 8.04 8.1 7.92 7.93 8.17 7.72 7.73 8.14 8.36 8.26 8.4 8.31 8.39

<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
<0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.011 0.007 0.014

11.5 10.6 12.0 8.5 14.8 7.1 10.4 9.8 7.3 12.1 15 4 11.3
NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Exceeds PWQO
Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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Municipality of West Grey
Surface Water Quality - Normanby Landfill

Chemical Parameter PWQO

Alkalinity (as CaCO3) 345
Total Ammonia (as N)
Chloride
Conductivity - @25oC  (μS/cm)
Iron 0.3
pH 6.5-8.5
Phenols 0.001
Phosphorus, Total
Field Temperature (Co)

SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5 SW-5

4-Nov-14 20-Apr-15 3-Nov-15 19-Apr-16 26-Oct-16 16-May-17 27-Nov-17 10-Apr-18 14-Nov-18 24-Apr-19 20-Nov-19 13-May-20 12-Nov-20 20-Apr-21 5-Oct-21 3-May-22 29-Sep-22
330 280 310 300 290 300 340 320 300 280 300 300 310 310 320 300 310

<0.05 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.082 0.099 <0.050 <0.050 <0.050 <0.050 <0.050
20 19 22 18 21 19 19 18 19 16 21 18 25 21 23 21 26

690 630 690 660 670 670 710 660 670 610 680 650 680 660 680 670 700
<0.02 0.2 0.02 0.12 0.02 0.05 0.12 0.04 0.1 0.08 0.05 <0.02 0.02 0.06 0.07 0.1

8.31 8.22 8.33 8.29 8.26 8.38 8.32 8.38 8.19 8.47 8.34 8.4 8.42 8.41 8.41 8.19 8.3
<0.001 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.005 0.024 0.011 0.013 <0.1 0.011 0.012 0.027 0.005 0.024 0.012 0.007 0.004 0.005 0.012 0.012 0.01
8.7 10.14 11.57 6.52 6.02 10.73 5.9 7.19 3.6

NOTES:
1.  All results in mg/L unless otherwise noted.
2.  > means greater than.
3. < means less than.
4. PWQO indicates Provincial Water Quality Objectives.

Results up to 2012 are summarized and presented from previous Annual Reports completed by Others
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BUREAU VERITAS JOB #: C2B9337
Received: 2022/05/04, 09:04

CERTIFICATE OF ANALYSIS

Your Project #: Normanby Landfill (213087)
Your C.O.C. #: 872958-01-01, 872958-02-01

Report Date: 2022/05/31
Report #: R7145246

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

Sample Matrix: Water
# Samples Received: 12

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 12 N/A 2022/05/07 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 12 N/A 2022/05/06 CAM SOP-00463 SM 23 4500-Cl E m

Conductivity 12 N/A 2022/05/07 CAM SOP-00414 SM 23 2510 m

Dissolved Oxygen 3 2022/05/05 2022/05/05 CAM SOP-00427 SM 23 4500 O G m

Hardness (calculated as CaCO3) 9 N/A 2022/05/06 CAM SOP
00102/00408/00447

SM 2340 B

Mercury 1 2022/05/05 2022/05/05 CAM SOP-00453 EPA 7470A m

Lab Filtered Metals Analysis by ICP 9 2022/05/05 2022/05/06 CAM SOP-00408 EPA 6010D m

Total Metals Analysis by ICP 3 2022/05/06 2022/05/06 CAM SOP-00408 EPA 6010D m

Total Ammonia-N 12 N/A 2022/05/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 9 N/A 2022/05/05 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 12 2022/05/05 2022/05/07 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 3 N/A 2022/05/06 CAM SOP-00444 OMOE E3179 m

Sulphate by Automated Colourimetry 9 N/A 2022/05/11 CAM SOP-00464 EPA 375.4 m

Total Dissolved Solids 1 2022/05/07 2022/05/09 CAM SOP-00428 SM 23 2540C m

Total Kjeldahl Nitrogen in Water 9 2022/05/06 2022/05/09 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 3 2022/05/06 2022/05/06 CAM SOP-00407 SM 23 4500 P B H m

Total Phosphorus (Colourimetric) 1 2022/05/06 2022/05/09 CAM SOP-00407 SM 23 4500 P B H m

Total Suspended Solids 1 2022/05/06 2022/05/09 CAM SOP-00428 SM 23 2540D m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BUREAU VERITAS JOB #: C2B9337
Received: 2022/05/04, 09:04

CERTIFICATE OF ANALYSIS

Your Project #: Normanby Landfill (213087)
Your C.O.C. #: 872958-01-01, 872958-02-01

Report Date: 2022/05/31
Report #: R7145246

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ashton Gibson, Project Manager
Email: Ashton.Gibson@bureauveritas.com
Phone# (905)817-5765
==================================================================== 
This report has been generated and distributed using a secure automated process.
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  
For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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Bureau Veritas Job #: C2B9337
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID SNJ731 SNJ732 SNJ733 SNJ734

Sampling Date 2022/05/03 2022/05/03 2022/05/03 2022/05/03

COC Number 872958-01-01 872958-01-01 872958-01-01 872958-01-01

UNITS TW-5 RDL TW-5A RDL TW-8 TW-9S RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L 250 1.0 400 1.0 360 350 1.0 7976220

Inorganics

Total Ammonia-N mg/L 0.25 0.050 4.5 0.050 0.061 0.14 0.050 7980749

Conductivity umho/cm 490 1.0 860 1.0 720 640 1.0 7977471

Total Kjeldahl Nitrogen (TKN) mg/L 0.40 0.10 5.2 0.50 1.2 0.47 0.20 7980918

pH pH 8.22 8.10 8.09 8.08 7977472

Dissolved Sulphate (SO4) mg/L 4.5 1.0 35 1.0 23 10 1.0 7978805

Alkalinity (Total as CaCO3) mg/L 230 1.0 380 1.0 290 320 1.0 7977467

Dissolved Chloride (Cl-) mg/L 14 1.0 36 1.0 36 19 1.0 7978802

Nitrate (N) mg/L 1.15 0.10 0.11 0.10 6.02 <0.10 0.10 7977460

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID SNJ728 SNJ728 SNJ729

Sampling Date 2022/05/03 2022/05/03 2022/05/03

COC Number 872958-01-01 872958-01-01 872958-01-01

UNITS TW-1 RDL QC Batch
TW-1

Lab-Dup
RDL QC Batch TW-2 RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L 270 1.0 7976220 330 1.0 7976220

Inorganics

Total Ammonia-N mg/L 0.11 0.050 7980749 0.33 0.050 7980749

Conductivity umho/cm 530 1.0 7977471 600 1.0 7977471

Total Kjeldahl Nitrogen (TKN) mg/L 0.27 0.10 7980918 0.57 0.10 7980918

pH pH 8.21 7977472 8.08 7977472

Dissolved Sulphate (SO4) mg/L 82 1.0 7978805 83 1.0 7978805 100 1.0 7978805

Alkalinity (Total as CaCO3) mg/L 190 1.0 7977467 210 1.0 7977467

Dissolved Chloride (Cl-) mg/L 5.6 1.0 7978802 5.6 1.0 7978802 12 1.0 7978802

Nitrate (N) mg/L 0.42 0.10 7977460 <0.10 0.10 7977460

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9337
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID SNJ738 SNJ738 SNJ739

Sampling Date 2022/05/03 2022/05/03 2022/05/03

COC Number 872958-02-01 872958-02-01 872958-02-01

UNITS SW-1 RDL QC Batch
SW-1

Lab-Dup
QC Batch SW-2 RDL QC Batch

Inorganics

Total Ammonia-N mg/L 0.14 0.050 7980755 <0.050 0.050 7980755

Conductivity umho/cm 660 1.0 7977471 660 1.0 7977471

Dissolved Oxygen mg/L 9.38 7978982 9.40 7978982 10.1 7978982

pH pH 8.35 7977472 8.32 7977472

Phenols-4AAP mg/L <0.0010 0.0010 7979897 <0.0010 0.0010 7979897

Total Phosphorus mg/L 0.53 0.02 7980169 0.012 0.004 7980169

Alkalinity (Total as CaCO3) mg/L 300 1.0 7977467 300 1.0 7977467

Dissolved Chloride (Cl-) mg/L 21 1.0 7979270 21 1.0 7979270

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Bureau Veritas ID SNJ735 SNJ736 SNJ737

Sampling Date 2022/05/03 2022/05/03 2022/05/03

COC Number 872958-01-01 872958-01-01 872958-01-01

UNITS TW-10 RDL TW-9D RDL QC Batch TW-6(LEACHATE WELL) RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L 1500 1.0 370 1.0 7976220 770 1.0 7976220

Inorganics

Total Ammonia-N mg/L 0.12 0.050 <0.050 0.050 7980749 <0.050 0.050 7980755

Conductivity umho/cm 2300 1.0 620 1.0 7977471 1300 1.0 7977471

Total Dissolved Solids mg/L 615 10 7981611

Total Kjeldahl Nitrogen (TKN) mg/L 0.38 0.10 0.69 0.20 7980918 0.24 0.10 7980918

pH pH 7.80 8.10 7977472 7.91 7977472

Total Phosphorus mg/L 0.10 0.020 7980722

Total Suspended Solids mg/L 30 10 7980203

Dissolved Sulphate (SO4) mg/L 1300 5.0 23 1.0 7978805 66 1.0 7978805

Alkalinity (Total as CaCO3) mg/L 60 1.0 310 1.0 7977467 680 1.0 7977467

Dissolved Chloride (Cl-) mg/L 43 1.0 10 1.0 7978802 2.5 1.0 7978802

Nitrate (N) mg/L 0.46 0.10 <0.10 0.10 7977460 1.42 0.10 7977460

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9337
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID SNJ740 SNJ740

Sampling Date 2022/05/03 2022/05/03

COC Number 872958-02-01 872958-02-01

UNITS SW-5 RDL QC Batch
SW-5

Lab-Dup
RDL QC Batch

Inorganics

Total Ammonia-N mg/L <0.050 0.050 7980755

Conductivity umho/cm 670 1.0 7977471 670 1.0 7977471

Dissolved Oxygen mg/L 9.58 7978982

pH pH 8.19 7977472 8.30 7977472

Phenols-4AAP mg/L <0.0010 0.0010 7979897

Total Phosphorus mg/L 0.012 0.004 7980169

Alkalinity (Total as CaCO3) mg/L 300 1.0 7977467 300 1.0 7977467

Dissolved Chloride (Cl-) mg/L 21 1.0 7979201

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9337
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID SNJ737 SNJ738 SNJ739 SNJ740

Sampling Date 2022/05/03 2022/05/03 2022/05/03 2022/05/03

COC Number 872958-01-01 872958-02-01 872958-02-01 872958-02-01

UNITS
TW-6(LEACHATE

WELL)
Lab-Dup

RDL QC Batch SW-1 RDL SW-2 SW-5 RDL QC Batch

Metals

Total Iron (Fe) mg/L 31 0.2 0.09 0.07 0.02 7979894

Mercury (Hg) ug/L <0.10 0.10 7977302

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Bureau Veritas ID SNJ734 SNJ735 SNJ736 SNJ737

Sampling Date 2022/05/03 2022/05/03 2022/05/03 2022/05/03

COC Number 872958-01-01 872958-01-01 872958-01-01 872958-01-01

UNITS TW-9S TW-10 TW-9D RDL QC Batch TW-6(LEACHATE WELL) RDL QC Batch

Metals

Dissolved Arsenic (As) mg/L <0.2 0.2 7979327

Dissolved Barium (Ba) mg/L 0.12 0.005 7979327

Dissolved Boron (B) mg/L 0.23 0.02 7979327

Dissolved Cadmium (Cd) mg/L <0.005 0.005 7979327

Dissolved Chromium (Cr) mg/L <0.01 0.01 7979327

Dissolved Copper (Cu) mg/L <0.02 0.02 7979327

Dissolved Iron (Fe) mg/L <0.02 <0.02 <0.02 0.02 7979327 <0.02 0.02 7979327

Dissolved Lead (Pb) mg/L <0.05 0.05 7979327

Dissolved Manganese (Mn) mg/L 0.01 0.01 7979327

Mercury (Hg) ug/L <0.10 0.10 7977302

Dissolved Potassium (K) mg/L 26 1 7979327

Dissolved Sodium (Na) mg/L 10 48 5.6 0.5 7979327 6.4 0.5 7979327

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID SNJ728 SNJ728 SNJ729 SNJ731 SNJ732 SNJ733

Sampling Date 2022/05/03 2022/05/03 2022/05/03 2022/05/03 2022/05/03 2022/05/03

COC Number 872958-01-01 872958-01-01 872958-01-01 872958-01-01 872958-01-01 872958-01-01

UNITS TW-1
TW-1

Lab-Dup
TW-2 TW-5 TW-5A TW-8 RDL QC Batch

Metals

Dissolved Iron (Fe) mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 7979327

Dissolved Sodium (Na) mg/L 9.3 9.6 8.5 7.6 21 21 0.5 7979327

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9337
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ728 Collected: 2022/05/03
Sample ID: TW-1

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Chloride by Automated Colourimetry KONE 7978802 N/A 2022/05/06 Raiq Kashif

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

Hardness (calculated as CaCO3) 7976220 N/A 2022/05/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr

Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif

Nitrate & Nitrite as Nitrogen in Water LACH 7977460 N/A 2022/05/05 Samuel Law

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Sulphate by Automated Colourimetry KONE 7978805 N/A 2022/05/11 Chandra Nandlal

Total Kjeldahl Nitrogen in Water SKAL 7980918 2022/05/06 2022/05/09 Rajni Tyagi

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ728 Dup Collected: 2022/05/03
Sample ID: TW-1

Matrix: Water
Shipped:

Received: 2022/05/04

Chloride by Automated Colourimetry KONE 7978802 N/A 2022/05/06 Raiq Kashif

Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr

Sulphate by Automated Colourimetry KONE 7978805 N/A 2022/05/11 Chandra Nandlal

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ729 Collected: 2022/05/03
Sample ID: TW-2

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Chloride by Automated Colourimetry KONE 7978802 N/A 2022/05/06 Raiq Kashif

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

Hardness (calculated as CaCO3) 7976220 N/A 2022/05/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr

Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif

Nitrate & Nitrite as Nitrogen in Water LACH 7977460 N/A 2022/05/05 Samuel Law

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Sulphate by Automated Colourimetry KONE 7978805 N/A 2022/05/11 Chandra Nandlal

Total Kjeldahl Nitrogen in Water SKAL 7980918 2022/05/06 2022/05/09 Rajni Tyagi

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ731 Collected: 2022/05/03
Sample ID: TW-5

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Chloride by Automated Colourimetry KONE 7978802 N/A 2022/05/06 Raiq Kashif

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

Hardness (calculated as CaCO3) 7976220 N/A 2022/05/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9337
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ731 Collected: 2022/05/03
Sample ID: TW-5

Matrix: Water
Shipped:

Received: 2022/05/04

Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif

Nitrate & Nitrite as Nitrogen in Water LACH 7977460 N/A 2022/05/05 Samuel Law

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Sulphate by Automated Colourimetry KONE 7978805 N/A 2022/05/11 Chandra Nandlal

Total Kjeldahl Nitrogen in Water SKAL 7980918 2022/05/06 2022/05/09 Rajni Tyagi

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ732 Collected: 2022/05/03
Sample ID: TW-5A

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Chloride by Automated Colourimetry KONE 7978802 N/A 2022/05/06 Raiq Kashif

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

Hardness (calculated as CaCO3) 7976220 N/A 2022/05/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr

Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif

Nitrate & Nitrite as Nitrogen in Water LACH 7977460 N/A 2022/05/05 Samuel Law

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Sulphate by Automated Colourimetry KONE 7978805 N/A 2022/05/11 Chandra Nandlal

Total Kjeldahl Nitrogen in Water SKAL 7980918 2022/05/06 2022/05/09 Rajni Tyagi

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ733 Collected: 2022/05/03
Sample ID: TW-8

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Chloride by Automated Colourimetry KONE 7978802 N/A 2022/05/06 Raiq Kashif

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

Hardness (calculated as CaCO3) 7976220 N/A 2022/05/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr

Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif

Nitrate & Nitrite as Nitrogen in Water LACH 7977460 N/A 2022/05/05 Samuel Law

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Sulphate by Automated Colourimetry KONE 7978805 N/A 2022/05/11 Chandra Nandlal

Total Kjeldahl Nitrogen in Water SKAL 7980918 2022/05/06 2022/05/09 Rajni Tyagi

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ734 Collected: 2022/05/03
Sample ID: TW-9S

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Chloride by Automated Colourimetry KONE 7978802 N/A 2022/05/06 Raiq Kashif

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9337
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ734 Collected: 2022/05/03
Sample ID: TW-9S

Matrix: Water
Shipped:

Received: 2022/05/04

Hardness (calculated as CaCO3) 7976220 N/A 2022/05/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr

Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif

Nitrate & Nitrite as Nitrogen in Water LACH 7977460 N/A 2022/05/05 Samuel Law

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Sulphate by Automated Colourimetry KONE 7978805 N/A 2022/05/11 Chandra Nandlal

Total Kjeldahl Nitrogen in Water SKAL 7980918 2022/05/06 2022/05/09 Rajni Tyagi

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ735 Collected: 2022/05/03
Sample ID: TW-10

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Chloride by Automated Colourimetry KONE 7978802 N/A 2022/05/06 Raiq Kashif

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

Hardness (calculated as CaCO3) 7976220 N/A 2022/05/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr

Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif

Nitrate & Nitrite as Nitrogen in Water LACH 7977460 N/A 2022/05/05 Samuel Law

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Sulphate by Automated Colourimetry KONE 7978805 N/A 2022/05/11 Chandra Nandlal

Total Kjeldahl Nitrogen in Water SKAL 7980918 2022/05/06 2022/05/09 Rajni Tyagi

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ736 Collected: 2022/05/03
Sample ID: TW-9D

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Chloride by Automated Colourimetry KONE 7978802 N/A 2022/05/06 Raiq Kashif

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

Hardness (calculated as CaCO3) 7976220 N/A 2022/05/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr

Total Ammonia-N LACH/NH4 7980749 N/A 2022/05/10 Raiq Kashif

Nitrate & Nitrite as Nitrogen in Water LACH 7977460 N/A 2022/05/05 Samuel Law

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Sulphate by Automated Colourimetry KONE 7978805 N/A 2022/05/11 Chandra Nandlal

Total Kjeldahl Nitrogen in Water SKAL 7980918 2022/05/06 2022/05/09 Rajni Tyagi

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ737 Collected: 2022/05/03
Sample ID: TW-6(LEACHATE WELL)

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9337
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ737 Collected: 2022/05/03
Sample ID: TW-6(LEACHATE WELL)

Matrix: Water
Shipped:

Received: 2022/05/04

Chloride by Automated Colourimetry KONE 7978802 N/A 2022/05/06 Raiq Kashif

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

Hardness (calculated as CaCO3) 7976220 N/A 2022/05/06 Automated Statchk

Mercury CV/AA 7977302 2022/05/05 2022/05/05 Jaswinder Kaur

Lab Filtered Metals Analysis by ICP ICP 7979327 2022/05/05 2022/05/06 Medhat Nasr

Total Ammonia-N LACH/NH4 7980755 N/A 2022/05/10 Raiq Kashif

Nitrate & Nitrite as Nitrogen in Water LACH 7977460 N/A 2022/05/05 Samuel Law

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Sulphate by Automated Colourimetry KONE 7978805 N/A 2022/05/11 Chandra Nandlal

Total Dissolved Solids BAL 7981611 2022/05/07 2022/05/09 Kristen Chan

Total Kjeldahl Nitrogen in Water SKAL 7980918 2022/05/06 2022/05/09 Rajni Tyagi

Total Phosphorus (Colourimetric) LACH/P 7980722 2022/05/06 2022/05/09 Shivani Shivani

Total Suspended Solids BAL 7980203 2022/05/06 2022/05/09 Shaneil Hall

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ737 Dup Collected: 2022/05/03
Sample ID: TW-6(LEACHATE WELL)

Matrix: Water
Shipped:

Received: 2022/05/04

Mercury CV/AA 7977302 2022/05/05 2022/05/05 Jaswinder Kaur

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ738 Collected: 2022/05/03
Sample ID: SW-1

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Chloride by Automated Colourimetry KONE 7979270 N/A 2022/05/06 Raiq Kashif

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

Dissolved Oxygen DO 7978982 2022/05/05 2022/05/05 Frank Zhang

Total Metals Analysis by ICP ICP 7979894 2022/05/06 2022/05/06 Medhat Nasr

Total Ammonia-N LACH/NH4 7980755 N/A 2022/05/10 Raiq Kashif

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Phenols (4AAP) TECH/PHEN 7979897 N/A 2022/05/06 Louise Harding

Total Phosphorus (Colourimetric) LACH/P 7980169 2022/05/06 2022/05/06 Shivani Shivani

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ738 Dup Collected: 2022/05/03
Sample ID: SW-1

Matrix: Water
Shipped:

Received: 2022/05/04

Dissolved Oxygen DO 7978982 2022/05/05 2022/05/05 Frank Zhang

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9337
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ739 Collected: 2022/05/03
Sample ID: SW-2

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Chloride by Automated Colourimetry KONE 7979270 N/A 2022/05/06 Raiq Kashif

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

Dissolved Oxygen DO 7978982 2022/05/05 2022/05/05 Frank Zhang

Total Metals Analysis by ICP ICP 7979894 2022/05/06 2022/05/06 Medhat Nasr

Total Ammonia-N LACH/NH4 7980755 N/A 2022/05/10 Raiq Kashif

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Phenols (4AAP) TECH/PHEN 7979897 N/A 2022/05/06 Louise Harding

Total Phosphorus (Colourimetric) LACH/P 7980169 2022/05/06 2022/05/06 Shivani Shivani

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ740 Collected: 2022/05/03
Sample ID: SW-5

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Chloride by Automated Colourimetry KONE 7979201 N/A 2022/05/06 Raiq Kashif

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

Dissolved Oxygen DO 7978982 2022/05/05 2022/05/05 Frank Zhang

Total Metals Analysis by ICP ICP 7979894 2022/05/06 2022/05/06 Medhat Nasr

Total Ammonia-N LACH/NH4 7980755 N/A 2022/05/10 Raiq Kashif

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Phenols (4AAP) TECH/PHEN 7979897 N/A 2022/05/06 Louise Harding

Total Phosphorus (Colourimetric) LACH/P 7980169 2022/05/06 2022/05/06 Shivani Shivani

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: SNJ740 Dup Collected: 2022/05/03
Sample ID: SW-5

Matrix: Water
Shipped:

Received: 2022/05/04

Alkalinity AT 7977467 N/A 2022/05/07 Surinder Rai

Conductivity AT 7977471 N/A 2022/05/07 Surinder Rai

pH AT 7977472 2022/05/05 2022/05/07 Surinder Rai

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2B9337
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

GENERAL COMMENTS

Sample  SNJ738 [SW-1]  : Metals:  Due to the sample matrix, sample required dilution. Detection limits were adjusted accordingly.

Results relate only to the items tested.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

QUALITY ASSURANCE REPORTBureau Veritas Job #: C2B9337
Report Date: 2022/05/31

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

7977302 Mercury (Hg) 2022/05/05 95 75 - 125 98 80 - 120 <0.10 ug/L NC 20

7977460 Nitrate (N) 2022/05/05 92 80 - 120 98 80 - 120 <0.10 mg/L 0.25 20

7977467 Alkalinity (Total as CaCO3) 2022/05/07 96 85 - 115 <1.0 mg/L 0.27 20

7977471 Conductivity 2022/05/07 101 85 - 115 <1.0
umho/c

m
0.30 25

7977472 pH 2022/05/07 102 98 - 103 1.3 N/A

7978802 Dissolved Chloride (Cl-) 2022/05/06 112 80 - 120 104 80 - 120 <1.0 mg/L 0.85 20

7978805 Dissolved Sulphate (SO4) 2022/05/11 NC 75 - 125 99 80 - 120 <1.0 mg/L 1.2 20

7979201 Dissolved Chloride (Cl-) 2022/05/06 110 80 - 120 104 80 - 120 <1.0 mg/L 1.5 20

7979270 Dissolved Chloride (Cl-) 2022/05/06 NC 80 - 120 103 80 - 120 <1.0 mg/L 1.2 20

7979327 Dissolved Arsenic (As) 2022/05/06 98 80 - 120 97 80 - 120 <0.2 mg/L

7979327 Dissolved Barium (Ba) 2022/05/06 101 80 - 120 101 80 - 120 <0.005 mg/L

7979327 Dissolved Boron (B) 2022/05/06 102 80 - 120 101 80 - 120 <0.02 mg/L

7979327 Dissolved Cadmium (Cd) 2022/05/06 100 80 - 120 100 80 - 120 <0.005 mg/L

7979327 Dissolved Chromium (Cr) 2022/05/06 102 80 - 120 102 80 - 120 <0.01 mg/L

7979327 Dissolved Copper (Cu) 2022/05/06 101 80 - 120 102 80 - 120 <0.02 mg/L

7979327 Dissolved Iron (Fe) 2022/05/06 103 80 - 120 101 80 - 120 <0.02 mg/L NC 25

7979327 Dissolved Lead (Pb) 2022/05/06 100 80 - 120 102 80 - 120 <0.05 mg/L

7979327 Dissolved Manganese (Mn) 2022/05/06 101 80 - 120 103 80 - 120 <0.01 mg/L

7979327 Dissolved Potassium (K) 2022/05/06 102 80 - 120 102 80 - 120 <1 mg/L

7979327 Dissolved Sodium (Na) 2022/05/06 103 80 - 120 103 80 - 120 <0.5 mg/L 2.6 25

7979894 Total Iron (Fe) 2022/05/06 NC 80 - 120 109 80 - 120 <0.02 mg/L 1.6 25

7979897 Phenols-4AAP 2022/05/06 103 80 - 120 104 80 - 120 <0.0010 mg/L NC 20

7980169 Total Phosphorus 2022/05/06 NC 80 - 120 95 80 - 120 <0.004 mg/L 0.45 20 90 80 - 120

7980203 Total Suspended Solids 2022/05/09 <10 mg/L 8.7 25 100 85 - 115

7980722 Total Phosphorus 2022/05/09 94 80 - 120 94 80 - 120 <0.020 mg/L 12 20 91 80 - 120

7980749 Total Ammonia-N 2022/05/10 104 75 - 125 99 80 - 120 <0.050 mg/L 16 20

7980755 Total Ammonia-N 2022/05/10 94 75 - 125 99 80 - 120 <0.050 mg/L 8.9 20

7980918 Total Kjeldahl Nitrogen (TKN) 2022/05/09 102 80 - 120 108 80 - 120 <0.10 mg/L NC 20 97 80 - 120
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C2B9337
Report Date: 2022/05/31

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

7981611 Total Dissolved Solids 2022/05/09 <10 mg/L 3.6 25 95 90 - 110

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C2B9337
Report Date: 2022/05/31

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Ewa Pranjic, M.Sc., C.Chem, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports.  For Service Group specific validation please refer to the Validation Signature Page.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C2S5371
Received: 2022/10/03, 08:56

CERTIFICATE OF ANALYSIS

Your Project #: Normanby Landfill (213087)
Your C.O.C. #: 897678-01-01

Report Date: 2022/10/26
Report #: R7359284

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

Sample Matrix: Water
# Samples Received: 12

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2022/10/21 CAM SOP-00448 SM 23 2320 B m

Alkalinity 1 N/A 2022/10/06 CAM SOP-00448 SM 23 2320 B m

Alkalinity 10 N/A 2022/10/07 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 8 N/A 2022/10/11 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 1 N/A 2022/10/25 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 1 N/A 2022/10/06 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 2 N/A 2022/10/07 CAM SOP-00463 SM 23 4500-Cl E m

Conductivity 1 N/A 2022/10/06 CAM SOP-00414 SM 23 2510 m

Conductivity 11 N/A 2022/10/07 CAM SOP-00414 SM 23 2510 m

Dissolved Oxygen 3 2022/10/04 2022/10/04 CAM SOP-00427 SM 23 4500 O G m

Hardness (calculated as CaCO3) 9 N/A 2022/10/06 CAM SOP
00102/00408/00447

SM 2340 B

Mercury 1 2022/10/05 2022/10/05 CAM SOP-00453 EPA 7470A m

Lab Filtered Metals Analysis by ICP 9 2022/10/04 2022/10/06 CAM SOP-00408 EPA 6010D m

Total Metals Analysis by ICP 3 2022/10/06 2022/10/11 CAM SOP-00408 EPA 6010D m

Total Ammonia-N 1 N/A 2022/10/19 CAM SOP-00441 USGS I-2522-90 m

Total Ammonia-N 9 N/A 2022/10/07 CAM SOP-00441 USGS I-2522-90 m

Total Ammonia-N 2 N/A 2022/10/09 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 8 N/A 2022/10/11 CAM SOP-00440 SM 23 4500-NO3I/NO2B

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2022/10/12 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 11 2022/10/04 2022/10/07 CAM SOP-00413 SM 4500H+ B m

pH 1 2022/10/05 2022/10/06 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 3 N/A 2022/10/11 CAM SOP-00444 OMOE E3179 m

Sulphate by Automated Colourimetry 8 N/A 2022/10/11 CAM SOP-00464 EPA 375.4 m

Sulphate by Automated Colourimetry 1 N/A 2022/10/26 CAM SOP-00464 EPA 375.4 m

Total Dissolved Solids 1 2022/10/05 2022/10/06 CAM SOP-00428 SM 23 2540C m

Total Kjeldahl Nitrogen in Water 5 2022/10/05 2022/10/05 CAM SOP-00938 OMOE E3516 m

Total Kjeldahl Nitrogen in Water 4 2022/10/05 2022/10/06 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 3 2022/10/05 2022/10/05 CAM SOP-00407 SM 23 4500-P I

Total Phosphorus (Colourimetric) 1 2022/10/05 2022/10/07 CAM SOP-00407 SM 23 4500-P I
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BUREAU VERITAS JOB #: C2S5371
Received: 2022/10/03, 08:56

CERTIFICATE OF ANALYSIS

Your Project #: Normanby Landfill (213087)
Your C.O.C. #: 897678-01-01

Report Date: 2022/10/26
Report #: R7359284

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

Sample Matrix: Water
# Samples Received: 12

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Total Suspended Solids 1 2022/10/05 2022/10/06 CAM SOP-00428 SM 23 2540D m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BUREAU VERITAS JOB #: C2S5371
Received: 2022/10/03, 08:56

CERTIFICATE OF ANALYSIS

Your Project #: Normanby Landfill (213087)
Your C.O.C. #: 897678-01-01

Report Date: 2022/10/26
Report #: R7359284

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Ashton Gibson, Project Manager
Email: Ashton.Gibson@bureauveritas.com
Phone# (905)817-5765
==================================================================== 
This report has been generated and distributed using a secure automated process.
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 3
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C2S5371
Report Date: 2022/10/26

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID TXA605 TXA606 TXA607 TXA608

Sampling Date 2022/09/29 2022/09/29 2022/09/29 2022/09/29

COC Number 897678-01-01 897678-01-01 897678-01-01 897678-01-01

UNITS TW-5 RDL QC Batch TW-5A RDL TW-8 TW-9 (S) RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L 290 1.0 8260794 430 1.0 430 370 1.0 8260794

Inorganics

Total Ammonia-N mg/L 0.31 0.050 8269526 1.4 0.050 <0.050 0.20 0.050 8269526

Conductivity umho/cm 550 1.0 8264504 880 1.0 870 670 1.0 8264504

Total Kjeldahl Nitrogen (TKN) mg/L 0.46 0.10 8265818 1.6 0.20 2.1 0.25 0.10 8265818

pH pH 8.06 8264556 7.96 7.92 8.01 8264556

Dissolved Sulphate (SO4) mg/L 6.8 1.0 8302393 36 1.0 37 6.9 1.0 8264203

Alkalinity (Total as CaCO3) mg/L 260 1.0 8294993 360 1.0 320 330 1.0 8264550

Dissolved Chloride (Cl-) mg/L 21 1.0 8302379 34 1.0 46 19 1.0 8264205

Nitrate (N) mg/L 0.73 0.10 8264761 6.51 0.10 4.23 <0.10 0.10 8264761

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID TXA603 TXA603 TXA604

Sampling Date 2022/09/29 2022/09/29 2022/09/29

COC Number 897678-01-01 897678-01-01 897678-01-01

UNITS TW-1 RDL QC Batch
TW-1

Lab-Dup
RDL QC Batch TW-2 RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L 270 1.0 8260794 520 1.0 8260794

Inorganics

Total Ammonia-N mg/L 0.40 0.050 8269526 0.41 0.050 8269526 0.19 0.050 8269526

Conductivity umho/cm 530 1.0 8264504 950 1.0 8264504

Total Kjeldahl Nitrogen (TKN) mg/L 0.47 0.10 8265818 0.69 0.10 8265818

pH pH 8.09 8264556 8.04 8264556

Dissolved Sulphate (SO4) mg/L 75 1.0 8264203 89 1.0 8264203

Alkalinity (Total as CaCO3) mg/L 190 1.0 8264550 200 1.0 8264550

Dissolved Chloride (Cl-) mg/L 5.8 1.0 8264205 29 1.0 8264205

Nitrate (N) mg/L <0.10 0.10 8264761 <0.10 0.10 8264761

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2S5371
Report Date: 2022/10/26

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID TXA612 TXA612 TXA613

Sampling Date 2022/09/29 2022/09/29 2022/09/29

COC Number 897678-01-01 897678-01-01 897678-01-01

UNITS SW-1 RDL QC Batch
SW-1

Lab-Dup
RDL QC Batch SW-2 RDL QC Batch

Inorganics

Total Ammonia-N mg/L <0.050 0.050 8269526 <0.050 0.050 8269526

Conductivity umho/cm 710 1.0 8264504 700 1.0 8264504

Dissolved Oxygen mg/L 9.60 8264631 9.93 8264631

pH pH 8.25 8264556 8.31 8264556

Phenols-4AAP mg/L <0.0010 0.0010 8275778 <0.0010 0.0010 8275778 <0.0010 0.0010 8275778

Total Phosphorus mg/L 0.19 0.004 8265692 0.22 0.004 8265692

Alkalinity (Total as CaCO3) mg/L 300 1.0 8264550 300 1.0 8264550

Dissolved Chloride (Cl-) mg/L 26 1.0 8264268 26 1.0 8264268

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Bureau Veritas ID TXA609 TXA610 TXA611

Sampling Date 2022/09/29 2022/09/29 2022/09/29

COC Number 897678-01-01 897678-01-01 897678-01-01

UNITS TW-9 (D) RDL TW-10 RDL QC Batch
TW-6 (LEACHATE

WELL)
RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L 380 1.0 1600 1.0 8260794 840 1.0 8260794

Inorganics

Total Ammonia-N mg/L <0.050 0.050 1.2 0.050 8269526  5.7 (1) 0.050 8290250

Conductivity umho/cm 660 1.0 2500 1.0 8264504 1600 1.0 8264504

Total Dissolved Solids mg/L 860 10 8265362

Total Kjeldahl Nitrogen (TKN) mg/L 0.54 0.10 1.2 0.10 8265818 8.6 0.20 8265818

pH pH 8.12 7.75 8264556 7.80 8264556

Total Phosphorus mg/L 1.3 0.10 8266591

Total Suspended Solids mg/L 170 14 8266130

Dissolved Sulphate (SO4) mg/L 11 1.0 1400 5.0 8264203 76 1.0 8264203

Alkalinity (Total as CaCO3) mg/L 310 1.0 48 1.0 8264550 830 1.0 8264550

Dissolved Chloride (Cl-) mg/L 12 1.0 48 1.0 8264205 38 1.0 8264205

Nitrate (N) mg/L <0.10 0.10 0.15 0.10 8264761 <0.10 0.10 8264761

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) The Ammonia results were reported by analysing sample from TKN bottle.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2S5371
Report Date: 2022/10/26

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID TXA614

Sampling Date 2022/09/29

COC Number 897678-01-01

UNITS SW-5 RDL QC Batch

Inorganics

Total Ammonia-N mg/L <0.050 0.050 8269526

Conductivity umho/cm 700 1.0 8267473

Dissolved Oxygen mg/L 9.72 8264631

pH pH 8.30 8267474

Phenols-4AAP mg/L <0.0010 0.0010 8275778

Total Phosphorus mg/L 0.010 0.004 8265692

Alkalinity (Total as CaCO3) mg/L 310 1.0 8267466

Dissolved Chloride (Cl-) mg/L 26 1.0 8267359

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2S5371
Report Date: 2022/10/26

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID TXA611 TXA612 TXA613 TXA614

Sampling Date 2022/09/29 2022/09/29 2022/09/29 2022/09/29

COC Number 897678-01-01 897678-01-01 897678-01-01 897678-01-01

UNITS
TW-6 (LEACHATE

WELL)
Lab-Dup

RDL QC Batch SW-1 SW-2 SW-5 RDL QC Batch

Metals

Total Iron (Fe) mg/L 5.9 5.5 0.10 0.02 8269343

Mercury (Hg) ug/L <0.10 0.10 8266007

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Bureau Veritas ID TXA609 TXA610 TXA611

Sampling Date 2022/09/29 2022/09/29 2022/09/29

COC Number 897678-01-01 897678-01-01 897678-01-01

UNITS TW-9 (D) RDL TW-10 RDL QC Batch
TW-6 (LEACHATE

WELL)
RDL QC Batch

Metals

Dissolved Arsenic (As) mg/L <0.2 0.2 8264119

Dissolved Barium (Ba) mg/L 0.12 0.005 8264119

Dissolved Boron (B) mg/L 0.34 0.02 8264119

Dissolved Cadmium (Cd) mg/L <0.005 0.005 8264119

Dissolved Chromium (Cr) mg/L <0.01 0.01 8264119

Dissolved Copper (Cu) mg/L <0.02 0.02 8264119

Dissolved Iron (Fe) mg/L <0.02 0.02 <0.2 0.2 8264119 <0.02 0.02 8264119

Dissolved Lead (Pb) mg/L <0.05 0.05 8264119

Dissolved Manganese (Mn) mg/L 0.13 0.01 8264119

Mercury (Hg) ug/L <0.10 0.10 8266007

Dissolved Potassium (K) mg/L 23 1 8264119

Dissolved Sodium (Na) mg/L 6.2 0.5 47 0.5 8264119 66 0.5 8264119

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID TXA603 TXA604 TXA605 TXA606 TXA607 TXA608

Sampling Date 2022/09/29 2022/09/29 2022/09/29 2022/09/29 2022/09/29 2022/09/29

COC Number 897678-01-01 897678-01-01 897678-01-01 897678-01-01 897678-01-01 897678-01-01

UNITS TW-1 TW-2 TW-5 TW-5A TW-8 TW-9 (S) RDL QC Batch

Metals

Dissolved Iron (Fe) mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 8264119

Dissolved Sodium (Na) mg/L 9.2 18 7.6 23 27 9.9 0.5 8264119

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2S5371
Report Date: 2022/10/26

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA603 Collected: 2022/09/29
Sample ID: TW-1

Matrix: Water
Shipped:

Received: 2022/10/03

Alkalinity AT 8264550 N/A 2022/10/07 Kien Tran

Chloride by Automated Colourimetry KONE 8264205 N/A 2022/10/11 Alina Dobreanu

Conductivity AT 8264504 N/A 2022/10/07 Kien Tran

Hardness (calculated as CaCO3) 8260794 N/A 2022/10/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 8264119 2022/10/04 2022/10/06 Archana Patel

Total Ammonia-N LACH/NH4 8269526 N/A 2022/10/07 Amanpreet Sappal

Nitrate & Nitrite as Nitrogen in Water LACH 8264761 N/A 2022/10/11 Chandra Nandlal

pH AT 8264556 2022/10/04 2022/10/07 Kien Tran

Sulphate by Automated Colourimetry KONE 8264203 N/A 2022/10/11 Samuel Law

Total Kjeldahl Nitrogen in Water SKAL 8265818 2022/10/05 2022/10/06 Massarat Jan

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA603 Dup Collected: 2022/09/29
Sample ID: TW-1

Matrix: Water
Shipped:

Received: 2022/10/03

Total Ammonia-N LACH/NH4 8269526 N/A 2022/10/07 Amanpreet Sappal

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA604 Collected: 2022/09/29
Sample ID: TW-2

Matrix: Water
Shipped:

Received: 2022/10/03

Alkalinity AT 8264550 N/A 2022/10/07 Kien Tran

Chloride by Automated Colourimetry KONE 8264205 N/A 2022/10/11 Alina Dobreanu

Conductivity AT 8264504 N/A 2022/10/07 Kien Tran

Hardness (calculated as CaCO3) 8260794 N/A 2022/10/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 8264119 2022/10/04 2022/10/06 Archana Patel

Total Ammonia-N LACH/NH4 8269526 N/A 2022/10/07 Amanpreet Sappal

Nitrate & Nitrite as Nitrogen in Water LACH 8264761 N/A 2022/10/11 Chandra Nandlal

pH AT 8264556 2022/10/04 2022/10/07 Kien Tran

Sulphate by Automated Colourimetry KONE 8264203 N/A 2022/10/11 Samuel Law

Total Kjeldahl Nitrogen in Water SKAL 8265818 2022/10/05 2022/10/05 Massarat Jan

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA605 Collected: 2022/09/29
Sample ID: TW-5

Matrix: Water
Shipped:

Received: 2022/10/03

Alkalinity AT 8294993 N/A 2022/10/21 Kien Tran

Chloride by Automated Colourimetry KONE 8302379 N/A 2022/10/25 Samuel Law

Conductivity AT 8264504 N/A 2022/10/07 Kien Tran

Hardness (calculated as CaCO3) 8260794 N/A 2022/10/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 8264119 2022/10/04 2022/10/06 Archana Patel

Total Ammonia-N LACH/NH4 8269526 N/A 2022/10/07 Amanpreet Sappal

Nitrate & Nitrite as Nitrogen in Water LACH 8264761 N/A 2022/10/12 Chandra Nandlal

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2S5371
Report Date: 2022/10/26

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA605 Collected: 2022/09/29
Sample ID: TW-5

Matrix: Water
Shipped:

Received: 2022/10/03

pH AT 8264556 2022/10/04 2022/10/07 Kien Tran

Sulphate by Automated Colourimetry KONE 8302393 N/A 2022/10/26 Samuel Law

Total Kjeldahl Nitrogen in Water SKAL 8265818 2022/10/05 2022/10/05 Massarat Jan

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA606 Collected: 2022/09/29
Sample ID: TW-5A

Matrix: Water
Shipped:

Received: 2022/10/03

Alkalinity AT 8264550 N/A 2022/10/07 Kien Tran

Chloride by Automated Colourimetry KONE 8264205 N/A 2022/10/11 Alina Dobreanu

Conductivity AT 8264504 N/A 2022/10/07 Kien Tran

Hardness (calculated as CaCO3) 8260794 N/A 2022/10/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 8264119 2022/10/04 2022/10/06 Archana Patel

Total Ammonia-N LACH/NH4 8269526 N/A 2022/10/07 Amanpreet Sappal

Nitrate & Nitrite as Nitrogen in Water LACH 8264761 N/A 2022/10/11 Chandra Nandlal

pH AT 8264556 2022/10/04 2022/10/07 Kien Tran

Sulphate by Automated Colourimetry KONE 8264203 N/A 2022/10/11 Samuel Law

Total Kjeldahl Nitrogen in Water SKAL 8265818 2022/10/05 2022/10/06 Massarat Jan

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA607 Collected: 2022/09/29
Sample ID: TW-8

Matrix: Water
Shipped:

Received: 2022/10/03

Alkalinity AT 8264550 N/A 2022/10/07 Kien Tran

Chloride by Automated Colourimetry KONE 8264205 N/A 2022/10/11 Alina Dobreanu

Conductivity AT 8264504 N/A 2022/10/07 Kien Tran

Hardness (calculated as CaCO3) 8260794 N/A 2022/10/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 8264119 2022/10/04 2022/10/06 Archana Patel

Total Ammonia-N LACH/NH4 8269526 N/A 2022/10/07 Amanpreet Sappal

Nitrate & Nitrite as Nitrogen in Water LACH 8264761 N/A 2022/10/11 Chandra Nandlal

pH AT 8264556 2022/10/04 2022/10/07 Kien Tran

Sulphate by Automated Colourimetry KONE 8264203 N/A 2022/10/11 Samuel Law

Total Kjeldahl Nitrogen in Water SKAL 8265818 2022/10/05 2022/10/06 Massarat Jan

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA608 Collected: 2022/09/29
Sample ID: TW-9 (S)

Matrix: Water
Shipped:

Received: 2022/10/03

Alkalinity AT 8264550 N/A 2022/10/07 Kien Tran

Chloride by Automated Colourimetry KONE 8264205 N/A 2022/10/11 Alina Dobreanu

Conductivity AT 8264504 N/A 2022/10/07 Kien Tran

Hardness (calculated as CaCO3) 8260794 N/A 2022/10/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 8264119 2022/10/04 2022/10/06 Archana Patel

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2S5371
Report Date: 2022/10/26

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA608 Collected: 2022/09/29
Sample ID: TW-9 (S)

Matrix: Water
Shipped:

Received: 2022/10/03

Total Ammonia-N LACH/NH4 8269526 N/A 2022/10/09 Amanpreet Sappal

Nitrate & Nitrite as Nitrogen in Water LACH 8264761 N/A 2022/10/11 Chandra Nandlal

pH AT 8264556 2022/10/04 2022/10/07 Kien Tran

Sulphate by Automated Colourimetry KONE 8264203 N/A 2022/10/11 Samuel Law

Total Kjeldahl Nitrogen in Water SKAL 8265818 2022/10/05 2022/10/05 Massarat Jan

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA609 Collected: 2022/09/29
Sample ID: TW-9 (D)

Matrix: Water
Shipped:

Received: 2022/10/03

Alkalinity AT 8264550 N/A 2022/10/07 Kien Tran

Chloride by Automated Colourimetry KONE 8264205 N/A 2022/10/11 Alina Dobreanu

Conductivity AT 8264504 N/A 2022/10/07 Kien Tran

Hardness (calculated as CaCO3) 8260794 N/A 2022/10/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 8264119 2022/10/04 2022/10/06 Archana Patel

Total Ammonia-N LACH/NH4 8269526 N/A 2022/10/07 Amanpreet Sappal

Nitrate & Nitrite as Nitrogen in Water LACH 8264761 N/A 2022/10/11 Chandra Nandlal

pH AT 8264556 2022/10/04 2022/10/07 Kien Tran

Sulphate by Automated Colourimetry KONE 8264203 N/A 2022/10/11 Samuel Law

Total Kjeldahl Nitrogen in Water SKAL 8265818 2022/10/05 2022/10/05 Massarat Jan

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA610 Collected: 2022/09/29
Sample ID: TW-10

Matrix: Water
Shipped:

Received: 2022/10/03

Alkalinity AT 8264550 N/A 2022/10/07 Kien Tran

Chloride by Automated Colourimetry KONE 8264205 N/A 2022/10/11 Alina Dobreanu

Conductivity AT 8264504 N/A 2022/10/07 Kien Tran

Hardness (calculated as CaCO3) 8260794 N/A 2022/10/06 Automated Statchk

Lab Filtered Metals Analysis by ICP ICP 8264119 2022/10/04 2022/10/06 Archana Patel

Total Ammonia-N LACH/NH4 8269526 N/A 2022/10/07 Amanpreet Sappal

Nitrate & Nitrite as Nitrogen in Water LACH 8264761 N/A 2022/10/11 Chandra Nandlal

pH AT 8264556 2022/10/04 2022/10/07 Kien Tran

Sulphate by Automated Colourimetry KONE 8264203 N/A 2022/10/11 Samuel Law

Total Kjeldahl Nitrogen in Water SKAL 8265818 2022/10/05 2022/10/05 Massarat Jan

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA611 Collected: 2022/09/29
Sample ID: TW-6 (LEACHATE WELL)

Matrix: Water
Shipped:

Received: 2022/10/03

Alkalinity AT 8264550 N/A 2022/10/07 Kien Tran

Chloride by Automated Colourimetry KONE 8264205 N/A 2022/10/11 Alina Dobreanu

Conductivity AT 8264504 N/A 2022/10/07 Kien Tran

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 10 of 16

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C2S5371
Report Date: 2022/10/26

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA611 Collected: 2022/09/29
Sample ID: TW-6 (LEACHATE WELL)

Matrix: Water
Shipped:

Received: 2022/10/03

Hardness (calculated as CaCO3) 8260794 N/A 2022/10/06 Automated Statchk

Mercury CV/AA 8266007 2022/10/05 2022/10/05 Japneet Gill

Lab Filtered Metals Analysis by ICP ICP 8264119 2022/10/04 2022/10/06 Archana Patel

Total Ammonia-N LACH/NH4 8290250 N/A 2022/10/19 Anna-Kay Gooden

Nitrate & Nitrite as Nitrogen in Water LACH 8264761 N/A 2022/10/11 Chandra Nandlal

pH AT 8264556 2022/10/04 2022/10/07 Kien Tran

Sulphate by Automated Colourimetry KONE 8264203 N/A 2022/10/11 Samuel Law

Total Dissolved Solids BAL 8265362 2022/10/05 2022/10/06 Shaneil Hall

Total Kjeldahl Nitrogen in Water SKAL 8265818 2022/10/05 2022/10/06 Massarat Jan

Total Phosphorus (Colourimetric) SKAL/P 8266591 2022/10/05 2022/10/07 Shivani Shivani

Total Suspended Solids BAL 8266130 2022/10/05 2022/10/06 Masood Siddiqui

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA611 Dup Collected: 2022/09/29
Sample ID: TW-6 (LEACHATE WELL)

Matrix: Water
Shipped:

Received: 2022/10/03

Mercury CV/AA 8266007 2022/10/05 2022/10/05 Japneet Gill

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA612 Collected: 2022/09/29
Sample ID: SW-1

Matrix: Water
Shipped:

Received: 2022/10/03

Alkalinity AT 8264550 N/A 2022/10/07 Kien Tran

Chloride by Automated Colourimetry KONE 8264268 N/A 2022/10/07 Alina Dobreanu

Conductivity AT 8264504 N/A 2022/10/07 Kien Tran

Dissolved Oxygen DO 8264631 2022/10/04 2022/10/04 Frank Zhang

Total Metals Analysis by ICP ICP 8269343 2022/10/06 2022/10/11 Thuy Linh Nguyen

Total Ammonia-N LACH/NH4 8269526 N/A 2022/10/07 Amanpreet Sappal

pH AT 8264556 2022/10/04 2022/10/07 Kien Tran

Phenols (4AAP) TECH/PHEN 8275778 N/A 2022/10/11 Mandeep Kaur

Total Phosphorus (Colourimetric) SKAL/P 8265692 2022/10/05 2022/10/05 Shivani Shivani

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA612 Dup Collected: 2022/09/29
Sample ID: SW-1

Matrix: Water
Shipped:

Received: 2022/10/03

Phenols (4AAP) TECH/PHEN 8275778 N/A 2022/10/11 Mandeep Kaur

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2S5371
Report Date: 2022/10/26

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA613 Collected: 2022/09/29
Sample ID: SW-2

Matrix: Water
Shipped:

Received: 2022/10/03

Alkalinity AT 8264550 N/A 2022/10/07 Kien Tran

Chloride by Automated Colourimetry KONE 8264268 N/A 2022/10/07 Alina Dobreanu

Conductivity AT 8264504 N/A 2022/10/07 Kien Tran

Dissolved Oxygen DO 8264631 2022/10/04 2022/10/04 Frank Zhang

Total Metals Analysis by ICP ICP 8269343 2022/10/06 2022/10/11 Thuy Linh Nguyen

Total Ammonia-N LACH/NH4 8269526 N/A 2022/10/07 Amanpreet Sappal

pH AT 8264556 2022/10/04 2022/10/07 Kien Tran

Phenols (4AAP) TECH/PHEN 8275778 N/A 2022/10/11 Mandeep Kaur

Total Phosphorus (Colourimetric) SKAL/P 8265692 2022/10/05 2022/10/05 Shivani Shivani

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

Bureau Veritas ID: TXA614 Collected: 2022/09/29
Sample ID: SW-5

Matrix: Water
Shipped:

Received: 2022/10/03

Alkalinity AT 8267466 N/A 2022/10/06 Kien Tran

Chloride by Automated Colourimetry KONE 8267359 N/A 2022/10/06 Alina Dobreanu

Conductivity AT 8267473 N/A 2022/10/06 Kien Tran

Dissolved Oxygen DO 8264631 2022/10/04 2022/10/04 Frank Zhang

Total Metals Analysis by ICP ICP 8269343 2022/10/06 2022/10/11 Thuy Linh Nguyen

Total Ammonia-N LACH/NH4 8269526 N/A 2022/10/09 Amanpreet Sappal

pH AT 8267474 2022/10/05 2022/10/06 Kien Tran

Phenols (4AAP) TECH/PHEN 8275778 N/A 2022/10/11 Mandeep Kaur

Total Phosphorus (Colourimetric) SKAL/P 8265692 2022/10/05 2022/10/05 Shivani Shivani

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C2S5371
Report Date: 2022/10/26

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

GENERAL COMMENTS

Results relate only to the items tested.
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GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

QUALITY ASSURANCE REPORTBureau Veritas Job #: C2S5371
Report Date: 2022/10/26

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8264119 Dissolved Arsenic (As) 2022/10/06 93 80 - 120 93 80 - 120 <0.2 mg/L

8264119 Dissolved Barium (Ba) 2022/10/06 98 80 - 120 99 80 - 120 <0.005 mg/L

8264119 Dissolved Boron (B) 2022/10/06 99 80 - 120 97 80 - 120 <0.02 mg/L

8264119 Dissolved Cadmium (Cd) 2022/10/06 95 80 - 120 96 80 - 120 <0.005 mg/L

8264119 Dissolved Chromium (Cr) 2022/10/06 96 80 - 120 98 80 - 120 <0.01 mg/L

8264119 Dissolved Copper (Cu) 2022/10/06 100 80 - 120 101 80 - 120 <0.02 mg/L

8264119 Dissolved Iron (Fe) 2022/10/06 97 80 - 120 100 80 - 120 <0.02 mg/L

8264119 Dissolved Lead (Pb) 2022/10/06 97 80 - 120 100 80 - 120 <0.05 mg/L

8264119 Dissolved Manganese (Mn) 2022/10/06 100 80 - 120 102 80 - 120 <0.01 mg/L

8264119 Dissolved Potassium (K) 2022/10/06 97 80 - 120 98 80 - 120 <1 mg/L 1.1 25

8264119 Dissolved Sodium (Na) 2022/10/06 NC 80 - 120 96 80 - 120 <0.5 mg/L 0.80 25

8264203 Dissolved Sulphate (SO4) 2022/10/11 NC 75 - 125 104 80 - 120 <1.0 mg/L NC 20

8264205 Dissolved Chloride (Cl-) 2022/10/11 NC 80 - 120 102 80 - 120 <1.0 mg/L 2.5 20

8264268 Dissolved Chloride (Cl-) 2022/10/07 NC 80 - 120 102 80 - 120 <1.0 mg/L 4.5 20

8264504 Conductivity 2022/10/06 102 85 - 115 <1.0
umho/c

m
0.22 25

8264550 Alkalinity (Total as CaCO3) 2022/10/06 95 85 - 115 <1.0 mg/L 0.23 20

8264556 pH 2022/10/06 102 98 - 103 0.59 N/A

8264761 Nitrate (N) 2022/10/12 NC 80 - 120 101 80 - 120 <0.10 mg/L 3.1 20

8265362 Total Dissolved Solids 2022/10/06 <10 mg/L 1.7 25 102 90 - 110

8265692 Total Phosphorus 2022/10/05 98 80 - 120 99 80 - 120 <0.004 mg/L NC 20 93 80 - 120

8265818 Total Kjeldahl Nitrogen (TKN) 2022/10/06 NC 80 - 120 101 80 - 120 <0.10 mg/L 1.0 20 87 80 - 120

8266007 Mercury (Hg) 2022/10/05 98 75 - 125 102 80 - 120 <0.10 ug/L NC 20

8266130 Total Suspended Solids 2022/10/06 <10 mg/L NC 25 95 85 - 115

8266591 Total Phosphorus 2022/10/07 105 80 - 120 105 80 - 120 <0.020 mg/L 4.9 20 109 80 - 120

8267359 Dissolved Chloride (Cl-) 2022/10/06 NC 80 - 120 103 80 - 120 <1.0 mg/L 0.21 20

8267466 Alkalinity (Total as CaCO3) 2022/10/06 94 85 - 115 <1.0 mg/L 0.050 20

8267473 Conductivity 2022/10/06 101 85 - 115 <1.0
umho/c

m
0 25

8267474 pH 2022/10/06 102 98 - 103 0.60 N/A

8269343 Total Iron (Fe) 2022/10/11 99 80 - 120 100 80 - 120 <0.02 mg/L NC 25

8269526 Total Ammonia-N 2022/10/07 101 75 - 125 102 80 - 120 <0.050 mg/L 3.0 20
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C2S5371
Report Date: 2022/10/26

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8275778 Phenols-4AAP 2022/10/11 98 80 - 120 97 80 - 120 <0.0010 mg/L NC 20

8290250 Total Ammonia-N 2022/10/19 94 75 - 125 100 80 - 120 <0.050 mg/L 3.0 20

8294993 Alkalinity (Total as CaCO3) 2022/10/21 97 85 - 115 <1.0 mg/L 0.91 20

8302379 Dissolved Chloride (Cl-) 2022/10/25 115 80 - 120 105 80 - 120 <1.0 mg/L 1.5 20

8302393 Dissolved Sulphate (SO4) 2022/10/26 NC 75 - 125 102 80 - 120 <1.0 mg/L NC 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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Bureau Veritas Job #: C2S5371
Report Date: 2022/10/26

GM BluePlan Engineering Limited
Client Project #: Normanby Landfill (213087)

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Ewa Pranjic, M.Sc., C.Chem, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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APPENDIX G
NORMANBY LANDFILL SITE

GROUNDWATER LEVELS AND ELEVATIONS

Measuring
Test Well Ground Point

Elevation Elevation WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL
(m) (m) Elev. Elev. Elev. Elev. Elev. Elev. Elev. Elev.

(m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)
TW-1 90.38 91.42 1.69 89.73 1.71 89.71 1.83 89.59 2.38 89.04 2.01 89.41 1.83 89.59 1.71 89.71 1.99 89.43
TW-2 90.33 91.36 1.88 89.48 2.00 89.36 2.05 89.31 2.5 88.89 2.38 88.98 2.07 89.29 1.95 89.41 2.29 89.07
TW-3 88.77 89.49 1.53 87.96 1.53 87.96 1.58 87.91 2.66 86.83 1.68 87.81 1.55 87.94 1.55 87.94 1.93 87.56
TW-5 96.27 97.60 3.25 94.35 3.24 94.36 3.26 94.34 3.89 93.71 3.29 94.31 2.70 94.90 3.49 94.11 3.58 94.02

TW5-A 96.34 97.17 3.7 93.47 3.46 93.71 3.55 93.62 4.04 93.13 3.74 93.43 3.25 93.92 3.24 93.93 3.45 93.72
TW-6 95.98 96.92 3.78 93.14 3.70 93.22 3.78 93.14 4.32 92.60 3.77 93.15 3.70 93.22 3.73 93.19 3.88 93.04
OW-2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1.50 NA 1.61 NA
OW-3 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1.24 NA 1.40 NA

Measuring
Test Well Ground Point

Elevation Elevation WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL WL
(m) (m) Elev. Elev. Elev. Elev. Elev. Elev. Elev. Elev.

(m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)
TW-1 90.38 91.42 1.78 89.64 2.27 89.15 1.71 89.71 2.23 89.19 1.91 89.51 1.97 89.45 1.91 89.51 2.06 89.36
TW-2 90.33 91.36 1.98 89.38 2.27 89.09 2.04 89.32 2.51 88.85 2.40 88.96 2.32 89.04 2.21 89.15 2.42 88.94
TW-3 88.77 89.49 1.60 87.89 2.21 87.28 1.66 87.83 2.62 86.87 1.65 87.84 1.65 87.84 1.40 88.09 1.44 88.05
TW-5 96.27 97.60 3.53 94.07 3.70 93.90 3.49 94.11 4.15 93.45 3.52 94.08 3.52 94.08 3.55 94.05 3.61 93.99

TW5-A 96.34 97.17 2.64 94.53 3.68 93.49 3.26 93.91 3.94 93.23 3.32 93.85 3.28 93.89 3.37 93.8 3.51 93.66
TW-6 95.98 96.92 3.75 93.17 4.06 92.86 3.77 93.15 4.40 92.52 3.76 93.16 3.73 93.19 3.80 93.12 3.92 93.00
OW-2 NA NA 1.53 NA 1.66 NA 1.51 NA 2.00 NA 1.56 NA 1.54 NA 1.51 NA 1.56 NA
OW-3 NA NA 1.25 NA 1.40 NA 1.26 NA 1.76 NA 1.33 NA 1.22 NA 1.32 NA 1.36 NA

Measuring
Test Well Ground Point

Elevation Elevation WL WL WL WL WL WL WL WL WL WL WL WL
(m) (m) Elev. Elev. Elev. Elev. Elev. Elev.

(m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)
TW-1 90.38 91.42 1.67 89.75 2.01 89.41 2.11 89.31 2.20 89.22 2.70 88.72 1.96 89.46
TW-2 90.33 91.36 2.00 89.36 2.64 88.72 2.27 89.09 2.46 88.9 2.44 88.92 1.17 90.19
TW-3 88.77 89.49 1.05 88.44 1.65 87.84 2.02 87.47 DRY -- 2.94 86.55 0.41 --
TW-5 96.27 97.60 3.66 93.94 3.68 93.92 3.55 94.05 3.86 93.74 3.60 94 3.60 94.00

TW5-A 96.34 97.17 3.20 93.97 3.57 93.60 2.80 94.37 3.40 93.77 2.69 94.48 2.76 94.41
TW-6 95.98 96.92 3.63 93.29 4.00 92.92 3.82 93.10 4.26 92.66 3.40 93.52 3.85 93.07
TW-8 na 90.84 1.30 89.54 1.95 88.89 1.83 89.01 2.33 88.51 1.59 89.25 1.68 89.16

TW-9S na 95.10 1.05 94.05 1.58 93.52 1.57 93.53 1.82 93.28 1.33 93.77 1.24 93.86
TW-9D na 95.14 1.18 93.96 1.56 93.58 1.43 93.71 1.83 93.31 1.32 93.82 1.24 93.90
TW-10 na 89.27 2.32 86.95 2.68 86.59 2.55 86.72 3.20 86.07 2.48 86.79 2.55 86.72

Notes:
1. The data presented up to 2013 has been summarized from information presented in previous Annual Reports completed by Genivar
2. Wells TW4, TW7 and TW7A were previously destroyed.
3. WL = Water Levels below top of pipe
4. TW5A damaged - repaired July 12, 2002.  New top of casing (measuring point) elevation required.
5. NA:  No Data is Available
6. No historic groundwater elevation data is available beyond the 2011 Annual Report

May 1, 2014 November 4, 2014

May 16, 2017 April 10, 2018 November 14, 2018

May 9, 2013

April 19, 2016 October 26, 2016

May 13, 2020 November 12, 2020April 24, 2019 November 20, 2019 April 20, 2021 October 5, 2021

November 26, 2013

November 27, 2017

April 14, 2011 September 25, 2012April 3, 2012October 25, 2011

April 20, 2015 November 3, 2015
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