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Executive Summary 

E.1 BACKGROUND 

The Ontario Clean Water Act was passed in October 2006. A key focus of the Ontario Clean 
Water Act is to protect drinking water at the source, as part of an overall commitment by the 
provincial government to the protection of human and environmental health. 

Ontario Regulation 385/08 made under the Ontario Clean Water Act of 2006, requires the 
production of Assessment Reports that are intended to form the pre-cursors to the development 
of Source Water Protection Plans.  These reports evaluate the current conditions of drinking 
water sources and identify potential threats for future action as part of the Source Water 
Protection Plans.  The Ontario Ministry of the Environment (MOE) developed Technical Rules to 
direct the completion of the technical components of the Assessment Report and ensure a 
consistent approach is applied across the province.  The current version of the Technical Rules 
was released on November 20, 2008 (MOE, 2008a) and this version was further amended on 
December 12, 2008 (MOE, 2008b) and November 16, 2009 (MOE, 2009a). 

The Regional Municipality of York (York Region) received a grant from the MOE to conduct 
technical studies in support of the Assessment Reports being prepared under the direction of 
Source Protection Committees for the South Georgian Bay Lake Simcoe Source Protection 
Region (SGBLS-SPR) and the Credit Valley, Toronto and Region, and Central Lake Ontario 
Source Protection Region (CTC-SPR).  The SGBLS-SPR includes three source protection 
areas (SPA), Lake Simcoe and Couchiching-Black River SPA, Nottawasaga Valley SPA and 
Severn Sound SPA.  The CTC-SPR includes the Toronto and Region SPA, Credit Valley SPA, 
and Central Lake Ontario SPA. 

E.2 STUDY METHODOLOGY 

The current study is comprised of three (3) key components namely, groundwater vulnerability 
analysis, drinking water quality issues evaluation, and drinking water quality threats and 
conditions assessment.  These study components were completed for the municipalities within 
the Regional Municipality of York (York Region) that obtain groundwater from well fields 
including: Aurora, East Gwillimbury, King, Newmarket, Vaughan, and Whitchurch-Stouffville.  
These municipalities receive their groundwater from the following well fields; Aurora, 
Newmarket, Holland Landing, Mount Albert, Queensville, Ansnorveldt, King City, Nobleton, 
Schomberg, Kleinburg, Ballantrae and Stouffville. 

The general study approach is summarized in the following sections. 
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E.2.1 DELINEATION OF WELLHEAD PROTECTION AREAS (PART V.3) 

Delineation of WHPAs for each production well within York Region was completed by Earthfx 
(2007, 2009).  For each production well, the following WHPAs were calculated based on the 
maximum pumping rates provided in the Permit To Take Water (PTTW) for each municipal well 
(unless otherwise noted by Earthfx (Earthfx, 2007; 2009)): 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is less 
than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is less 
than or equal to five years but greater than two years; and 

4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is less 
than or equal to twenty-five years but greater than five years. 

E.2.2 GROUNDWATER VULNERABILITY ANALYSIS (PARTS IV.1, V.3, AND VII.3) 

The groundwater vulnerability analysis (Part IV.1, Part V.3, and Part VII.3) was completed by 
Earthfx (2007, 2009).  Vulnerability mapping was completed for all existing and newly installed 
wells to account for predicted future water taking.  Prior to determining the final vulnerability 
scores, the relative aquifer vulnerability (High, Medium or Low) was determined across each 
WHPA.  The final vulnerability scores, ranging from 2 (low vulnerability) to 10 (high 
vulnerability), were then determined for sub-zones within each WHPA based on the WHPA and 
the relative aquifer vulnerability in accordance with the Technical Rules (MOE 2009a). 

E.2.3 DRINKING WATER QUALITY ISSUES EVALUATION (PART XI.1) 

The drinking water issues identification and evaluation methods employed in this assessment 
were developed specifically to meet the requirements of Technical Rules 114 through 117 of the 
Technical Rules: Assessment Report (MOE, 2009a).  For the purposes of the current 
assessment, a drinking water quality issue is defined as the presence of a parameter in a well 
listed in Schedule 1, 2, or 3 of the Ontario Drinking Water Quality Standards (ODWQS) (MOE, 
2006) or Table 4 of the Technical Support Document for Ontario Drinking Water Standards, 
Objectives and Guidelines, at a concentration or trending upwards to a benchmark, that may 
result in the deterioration of drinking water quality at the source.  Schedules 1, 2, and 3 refer to 
microbiological, chemical, and radiological parameters, respectively, and Table 4 refers to 
aesthetic objectives (AO) and operational guidelines (OG).  Both human and non-human health 
related parameters (i.e., AO and OG) were considered for the evaluation of drinking water 
issues. 
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In this assessment, the Water Quality Characterization and Issues Identification for Municipal 
Groundwater Supply System report completed by Genivar (2007) was first reviewed to 
understand existing water quality trends and their applicability to the current study.  Water 
quality parameters reviewed in the Genivar Study (2007) included organics, inorganics, 
microbiological parameters, and radionuclides. 

The data used for the identification of issues in this assessment comprised raw groundwater 
(untreated groundwater from the source aquifer) quality information for the municipal production 
wells provided by York Region.  Parameters considered for the current study included calcium, 
chloride, hardness, sodium, and sulphate, based on a review of the Genivar Report (2007) 
results.  Water quality parameters related to anthropogenic sources (chloride and sodium) were 
selected based on noted increasing trends in several production wells within York Region.  The 
remaining parameters (hardness, calcium and sulphate) were considered to investigate any 
potential changes in source water composition.  The raw groundwater quality data was available 
in electronic format for the period from as early as 1991 to February 2009 for all production 
wells in York Region. 

E.2.4 DRINKING WATER QUALITY THREATS ASSESSMENT (PARTS XI.2 AND XI.4) 

Technical Rules 118 to 125 and 127 to 137, in Parts XI.2 and XI.4 of the Technical Rules: 
Assessment Report (MOE, 2009a) document as released by the MOE on November 16, 2009, 
provide direction on identifying and listing drinking water quality threats related to municipal 
water supplies. 

The Tables of Drinking Water Threats outline 18 chemical threat categories and 8 pathogen 
threat categories.  Threat categories are non-managed land or managed land activities that 
have the potential to impact the drinking water supply under the various circumstances listed in 
the Tables of Drinking Water Threats.    Circumstances are site-specific characteristics of 
threats (specifying things such as storage volumes, type of chemicals or pathogens present, 
etc.) that refine the associated risk level for threats (depending upon the vulnerability score of 
the point or area in question).  Threat categories detail variations of site-specific circumstances 
and are identified by individual reference numbers.  The Tables of Drinking Water Threats have 
1971 circumstances.  The significance (i.e., threat level) of a drinking water quality threat 
(activity) under a site-specific circumstance is thus dependent upon its location within the 
vulnerable areas.   

Technical Rule 119 provides direction on including the activities that are not prescribed in the 
Clean Water Act of 2006.  No such inclusions have been made at present for York Region. 

E.2.4.1 Non-Managed Land Threats Assessment 

For the purpose of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
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consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The definition of non-managed land threats in this study is more generic than 
that provided in the Technical Rules, which define managed lands based solely on the 
application of nutrients.  The differentiation was created for the purpose of analysis and data 
presentation in this particular study only.  The non-managed land threats considered in this 
assessment are listed below: 

 The establishment, operation or maintenance of a waste disposal site within the meaning of 
Part V of the Environmental Protection Act (1); 

 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act (2); 

 The handling and storage of non-agricultural source material (7); 

 The handling and storage of commercial fertilizer (9); 

 The handling and storage of pesticide (11); 

 The handling and storage of road salt (13); 

 The storage of snow (14); 

 The handling and storage of fuel (15); 

 The handling and storage of a dense non-aqueous phase liquid (16); 

 The handling and storage of an organic solvent (17); and 

 The management of run-off that contains chemicals used in the de-icing of aircraft (18). 

In order to assign non-managed land threats to a given land parcel, a variety of data sources 
were investigated, including: 

 A detailed field survey, which identified the presence of agricultural land, storage facilities, 
livestock, and other items related to potential threats; 

 The EcoLog Environmental Risk Information Services Ltd. (EcoLog ERIS) database, 
provided in May, 2009 (EcoLog ERIS, 2009); and 

 A business directory for York Region (York Region, 2008). 

For these data sources, threats were assigned to businesses and their resulting land parcels 
based on either field observations, or on the determined business category or type, and/or data 
supplied by EcoLog ERIS pertaining to site activities.  Wherever possible, businesses were 
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classified based on land use activity and business category, and threats were assigned 
accordingly based on predetermined threats associated with certain land activities.  This list of 
pre-determined threats was compiled based on a review of the MOE Threats and Issues Look-
up Table (LUT), version 7.1.2, available January 7, 2010 (MOE, 2010a), combined with 
professional judgment in conjunction with the local Conservation Authorities and other project 
consultants (SGBLS, 2010). 

Threats were also assigned for septic systems (The establishment, operation and maintenance 
of a system that collects, stores, transmits, treats or disposes of sewage (2)), based on a review 
of the Wastewater Service area boundary throughout York Region, with more detailed 
assessments in several well fields, including King City and Stouffville. 

Once all non-managed land threats had been identified and associated with a given land parcel, 
a threat level was assigned based on the type of threat, and the location of the parcel of land 
within a WHPA and the vulnerability score.  For all properties, the worst-case scenario WHPA 
and vulnerability score crossing that land parcel was considered.  The end result was that all 
identified drinking water threats were assigned a threat level of either significant, moderate, low, 
or not applicable.   

E.2.4.1.1 Threats Associated with Vulnerability Areas 

In addition to assigning threats to individual land parcels, several instances were considered 
where a single threat was assigned to each vulnerability score polygon.  In the case of fuel 
storage tanks associated with residential and commercial heating oil tanks, a significant threat 
barrel was assigned to all areas with a vulnerability score of 10 on a per WHPA basis. For these 
identified threat/barrels, the number of potential threats associated with the barrel were then 
enumerated by counting the number of land parcels within the vulnerability score area.  The 
intent of this was to ensure that those properties not identified through the field survey or 
EcoLog ERIS databases would be considered in future assessments. 

For the threats associated with sewer and sanitary lines (The establishment, operation or 
maintenance of a system that collects, stores, transmits, treats or disposes of sewage (2)), a 
single threat was assigned to each different vulnerability area found within each WHPA.  As no 
information was available pertaining to the locations of these pipelines within each well field, the 
serviced area was considered (York Region, 2009).  For any areas where servicing did not 
exist, this threat was not applied.   

E.2.4.2 Managed Land Threats Assessment 

For the purpose of this study, managed land is land to which nutrients, chemicals or road salt 
are applied in order to improve its land use function.  It can include but is not limited to 
croplands, fallow land, improved pasture, lawns, sports fields and golf courses.  The definition 
for managed land threats in this study is more generic than that provided in the technical rules, 
which define a managed land threat based solely on the application of nutrients, and the 
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differentiation was created for the purpose of analysis and data presentation in this particular 
study only.   

The following activities are prescribed drinking water threats considered as managed land 
threats for the purpose of this assessment: 

 The application of agricultural source material (ASM) to land (3); 

 The application of non-agricultural source material (NASM) to land (6); 

 The storage of ASM (4); 

 The application of commercial fertilizer to land (8); 

 The application of pesticide to land (10); 

 The application of road salt (12); 

 The use of land as an outdoor confinement area or a farm-animal yard (21); and 

 The use of the land as livestock grazing or pasturing land (21). 

Threats relating to the application of fertilizer, agricultural source material, and non-agricultural 
source material to managed land were determined based on the Technical Bulletin from MOE 
dated November 2009 (MOE, 2009b).  Threats related to the application of pesticides and the 
application of road salt have also been considered as a managed land threat for the purpose of 
this study, however, are not typically considered a managed land threat as they are not 
identified as such under the Technical Rules.  The threats captured by land use based analysis 
are dependent on the calculation of managed lands, application area, impervious area, and/or 
nutrient units for each WHPA, which were completed in accordance with the Technical Rules 
(MOE, 2009a, 2009b).   

Threats were assigned to land parcels based primarily on the results of a field survey in which 
Stantec personnel observed the types of land practices on all land parcels within WHPAs A 
through C for all well fields within York Region.   

Upon identifying all managed land threat locations, the threat level (significant, moderate, low, 
or not applicable) were determined based on the calculated managed land areas and 
percentages, and the nutrient unit loading.  All calculations and assignment of threat levels were 
done in accordance with the Technical Rules (MOE, 2009a). 

E.2.4.2.1 Impervious Area and Threat Assessment for the Application of Road Salt 

The application of road salt (12) was also considered as a managed land threat for the purpose 
of this assessment.  Impervious surface areas are defined by the Technical Rules (MOE, 
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2009a) as the surface area of all highways and other impervious land surfaces used for 
vehicular traffic and parking, and all pedestrian paths.  As per subsection 16 (11) in Part II of the 
Technical Rules (MOE, 2009a), for each vulnerable area, one or more maps of the percentage 
of the impervious surface area where road salt can be applied per square kilometer in the 
vulnerable area is required.  Once the density of impervious surfaces was calculated for each 
square kilometer, each roadway was assigned a threat level of significant, moderate, low, or not 
applicable with respect to the application of road salt based on the percentage of impervious 
area calculated for that grid, and the WHPA and vulnerability score. 

E.2.5 IDENTIFYING CONDITIONS (PARTS XI.3 AND XI.5) 

Technical Rule 126 in Part XI.3, and Technical Rules 138 through 143 in Part XI.5 of the 
Technical Rules (MOE, 2009a), provide direction on identifying and listing drinking water quality 
threats related to site conditions.  Conditions are the result of past activities which lead to the 
identification of a drinking water threat.  Examples of conditions are provided in Technical Rule 
126 (1, 3 and 5) (MOE, 2009a). 

For the purpose of this study, any condition where current and applicable data was not available 
was identified as a potential condition.  In order to identify land parcels as having a condition or 
potential condition, a variety of data sources were reviewed, including EcoLog ERIS (EcoLog 
ERIS (2009) and select Phase I/II Environmental Site Assessment reports.  According to 
Technical Rules 138 to 143, a variety of criteria must be met in order for a site to qualify as a 
condition.  As a result, available data such as soil and groundwater quality reports, spill clean-up 
or remediation efforts, and record of site condition information were reviewed.   

E.3 SUMMARY OF FINDINGS: 

E.3.1 ISSUES EVALUATION 

No drinking water quality issues were identified for any of the production wells within York 
Region. 

E.3.2 THREATS ASSESSMENT 

E.3.2.1 York Region 

Non-Managed Land Threats 

In total, 863 significant non-managed land threats were identified in York Region, which were 
related to systems which store or transmit sewage (215 threats on 199 parcels), waste disposal 
sites (75 threats on 52 parcels), the handling and storage of non-agricultural source material (3 
threats on 2 parcels), commercial fertilizer (32 threats on 26 parcels), pesticide (29 threats on 
23 parcels), fuel (168 threats on 88 parcels), a dense non-aqueous phase liquid (287 threats on 
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169 parcels), and an organic solvent (54 threats on 29 parcels).  An additional 1,440 non-
managed land threats were identified as moderate or low threats to drinking water. 

Managed Land Threats 

In total, 135 significant managed land threats were identified in York Region relating to the 
application of agricultural source material (39 threats on 38 parcels), commercial fertilizer (47 
threats on 47 parcels), and pesticide (36 threats on 35 parcels) to land, the storage of 
agricultural source material (7 threats on 7 parcels) and the use of land as livestock grazing or 
pasturing land, an outdoor confinement area or a farm-animal yard (6 threats on 6 parcels).  An 
additional 357 managed land threats were identified as moderate or low threats to drinking 
water. 

Total Non-Managed Land and Managed Land Threats 

Within York Region, a total of 998 significant threats were identified on a total of 421 land 
parcels.  An additional 1,797 threats were identified as moderate or low threats to drinking 
water. 

Threats Associated With Vulnerability Areas 

In total, 33 significant threats were identified for residential and commercial heating fuel tanks 
within vulnerability areas with a score of 10, representing up to 1,721 potential significant threats 
for the handling and storage of fuel (15) on all identified parcels within each area.  A total of 75 
threats were identified relating to the transmission of sewage through underground pipelines, 15 
of which were significant, 24 of which were moderate, and 36 of which were low.   

E.3.2.2 SGBLS-SPR 

Non-Managed Land Threats 

In total, 628 significant non-managed land threats were identified within the well fields in the 
SGBLS-SPR, which were related to systems which store or transmit sewage (75 threats on 61 
parcels), waste disposal sites (71 threats on 48 parcels), and the handling and storage of non-
agricultural source material (3 threats on 2 parcels), commercial fertilizer (20 threats on 15 
parcels), pesticide (16 threats on 11 parcels), fuel (130 threats on 59 parcels), a dense non-
aqueous phase liquid (261 threats on 149 parcels), and an organic solvent (52 threats on 28 
parcels).  An additional 718 non-managed land threats were identified as moderate or low 
threats to drinking water. 

Managed Land Threats 

In total, 62 significant managed land threats were identified within the well fields in the SGBLS-
SPR relating to the application of agricultural source material (13 threats on 13 parcels), 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    
EXECUTIVE SUMMARY 
June 28, 2010 

sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx E.9  

commercial fertilizer (32 threats on 32 parcels), and pesticide (12 threats on 12 parcels) to land, 
the storage of agricultural source material (3 threats on 3 parcels) and the use of land as 
livestock grazing or pasturing land, an outdoor confinement area or a farm-animal yard (2 
threats on 2 parcels).  An additional 213 managed land threats were identified as moderate or 
low threats to drinking water. 

Total Non-Managed Land and Managed Land Threats 

Within the SGBLS-SPR, a total of 690 significant threats were identified on a total of 246 land 
parcels.  An additional 931 threats were identified as moderate or low threats to drinking water. 

Threats Associated With Vulnerability Areas 

In total, 21 significant threats were identified for residential and commercial heating fuel tanks 
within vulnerability areas with a score of 10, representing up to 1,305 potential significant threats 
for the handling and storage of fuel (15) on all identified parcels within these vulnerability areas.  
A total of 66 threats were identified relating to the transmission of sewage through underground 
pipelines, 13 of which were significant, 22 of which were moderate, and 31 of which were low.   

E.3.2.3 CTC-SPR 

Non-Managed Land Threats 

In total, 233 significant non-managed land threats were identified within the well fields in the 
CTC-SPR, which were related to systems which store or transmit sewage (140 threats on 138 
parcels), waste disposal sites (4 threats on 4 parcels), and the handling and storage of 
commercial fertilizer (11 threats on 11 parcels), pesticide (12 threats on 12 parcels), fuel (38 
threats on 29 parcels), a dense non-aqueous phase liquid (26 threats on 20 parcels), and an 
organic solvent (2 threats on 1 parcel).  An additional 722 non-managed land threats were 
identified as moderate or low threats to drinking water. 

Managed Land Threats 

In total, 73 significant managed land threats were identified within the well fields in the CTC-
SPR relating to the application of agricultural source material (26 threats on 25 parcels), 
commercial fertilizer (15 threats on 15 parcels), and pesticide (24 threats on 23 parcels) to land, 
the storage of agricultural source material (4 threats on 4 parcels) and the use of land as 
livestock grazing or pasturing land, an outdoor confinement area or a farm-animal yard (4 
threats on 4 parcels).  An additional 144 managed land threats were identified as moderate or 
low threats to drinking water. 
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Total Non-Managed Land and Managed Land Threats 

Within the CTC-SPR, a total of 306 significant threats were identified on a total of 175 land 
parcels.  An additional 866 threats were identified as moderate or low threats to drinking water. 

Threats Associated With Vulnerability Areas 

In total, 12 significant threats were identified for residential and commercial heating fuel tanks 
within vulnerability areas with a score of 10, representing up to 416 potential threats for the 
handling and storage of fuel (15) on all identified parcels within these vulnerability areas.  A total 
of nine (9) threats were identified relating to the transmission of sewage through underground 
pipelines, two (2) of which were significant, two (2) of which were moderate, and five (5) of 
which were low.     

E.3.3 CONDITIONS 

During the assessment, a variety of potential conditions were identified throughout York Region.  
Current soil and groundwater data was unavailable for these potential conditions and therefore it 
is difficult to conclude that soil or groundwater contamination at a location is above a drinking 
water standard, and this is a key requirement to a site being classified as a condition under the 
Clean Water Act.   

For York Region, it was determined that in all cases, insufficient data was available to be able to 
allow for the definitive classification of a condition, and therefore all the sites were identified as 
potential conditions. 

E.4 UNCERTAINTY, DATA GAPS AND RECOMMENDATIONS 

During this study, the uncertainty of the data was identified.  The uncertainty was generally 
considered in relation to several components, including the uncertainty of the data sources, and 
the uncertainty associated with the threat enumeration.  Data gaps and resulting 
recommendations are presented within the main report. 

 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    
 

sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx i  

Table of Contents 
 

EXECUTIVE SUMMARY                                                                                                           E.1 

1.0  INTRODUCTION ............................................................................................................ 1.1 
1.1  TECHNICAL RULES – ASSESSMENT REPORT ......................................................... 1.3 
1.2  REPORT STRUCTURE ................................................................................................. 1.3 

2.0  STUDY APPROACH ..................................................................................................... 2.1 
2.1  DELINEATION OF WELLHEAD PROTECTION AREAS (PART V.3) ........................... 2.1 
2.2  GROUNDWATER VULNERABILITY ANALYSIS (PARTS IV.1, V.3, AND VII.3) ........... 2.1 
2.3  DRINKING WATER QUALITY ISSUES EVALUATION (PART XI.1) ............................. 2.2 
2.4  DRINKING WATER QUALITY THREATS ASSESSMENT (PARTS XI.2 AND XI.4) ..... 2.3 

2.4.1  Non-Managed Land Threats Assessment ...................................................... 2.6 
2.4.1.1  Threats Associated with Vulnerability Areas ................................... 2.8 

2.4.2  Managed Land Threats Assessment .............................................................. 2.9 
2.4.2.1  Agricultural and non-Agricultural Managed Land Threats ............. 2.10 
2.4.2.2  Impervious Area and Threat Assessment for the Application of Road 

Salt ................................................................................................ 2.11 
2.5  IDENTIFYING CONDITIONS (PARTS XI.3 AND XI.5) ................................................ 2.11 

3.0  AURORA/NEWMARKET ............................................................................................... 3.1 
3.1  GROUNDWATER VULNERABILITY ............................................................................. 3.2 
3.2  DRINKING WATER QUALITY ISSUES ......................................................................... 3.3 

3.2.1  Aurora Municipal Wells ................................................................................... 3.3 
3.2.2  Newmarket Municipal Wells ........................................................................... 3.8 

3.3  DRINKING WATER QUALITY THREATS AND CONDITIONS ................................... 3.14 
3.3.1  Drinking Water Quality Threats .................................................................... 3.14 
3.3.2  Non-Managed Land Threats ......................................................................... 3.17 
3.3.3  Managed Land Threats ................................................................................ 3.18 

3.3.3.1  Impervious Area ............................................................................ 3.21 
3.3.4  Summary of Threats ..................................................................................... 3.22 
3.3.5  List of Drinking Water Threats – Conditions ................................................. 3.24 

4.0  HOLLAND LANDING .................................................................................................... 4.1 
4.1  GROUNDWATER VULNERABILITY ............................................................................. 4.1 
4.2  DRINKING WATER QUALITY ISSUES ......................................................................... 4.2 
4.3  DRINKING WATER QUALITY THREATS AND CONDITIONS ..................................... 4.6 

4.3.1  Drinking Water Quality Threats ...................................................................... 4.6 
4.3.2  Non-Managed Land Threats ........................................................................... 4.7 
4.3.3  Managed Land Threats .................................................................................. 4.8 

4.3.3.1  Impervious Area .............................................................................. 4.9 
4.3.4  Summary of Threats ..................................................................................... 4.10 
4.3.5  List of Drinking Water Threats – Conditions ................................................. 4.12 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    

 
Table of Contents 

ii  sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 

5.0  MOUNT ALBERT .......................................................................................................... 5.1 
5.1  GROUNDWATER VULNERABILITY ............................................................................. 5.1 
5.2  DRINKING WATER QUALITY ISSUES ......................................................................... 5.2 
5.3  DRINKING WATER QUALITY THREATS AND CONDITIONS ..................................... 5.6 

5.3.1  Drinking Water Quality Threats ...................................................................... 5.6 
5.3.2  Non-Managed Land Threats ........................................................................... 5.7 
5.3.3  Managed Land Threats .................................................................................. 5.8 

5.3.3.1  Impervious Area .............................................................................. 5.9 
5.3.4  Summary of Threats ..................................................................................... 5.10 
5.3.5  List of Drinking Water Threats – Conditions ................................................. 5.12 

6.0  QUEENSVILLE .............................................................................................................. 6.1 
6.1  GROUNDWATER VULNERABILITY ............................................................................. 6.1 
6.2  DRINKING WATER QUALITY ISSUES ......................................................................... 6.2 
6.3  DRINKING WATER QUALITY THREATS AND CONDITIONS ..................................... 6.7 

6.3.1  Drinking Water Quality Threats ...................................................................... 6.7 
6.3.2  Non-Managed Land Threats ........................................................................... 6.9 
6.3.3  Managed Land Threats ................................................................................ 6.10 

6.3.3.1  Impervious Area ............................................................................ 6.11 
6.3.4  Summary of Threats ..................................................................................... 6.12 
6.3.5  List of Drinking Water Threats – Conditions ................................................. 6.14 

7.0  ANSNORVELDT ............................................................................................................ 7.1 
7.1  GROUNDWATER VULNERABILITY ............................................................................. 7.1 
7.2  DRINKING WATER QUALITY ISSUES ......................................................................... 7.2 
7.3  DRINKING WATER QUALITY THREATS AND CONDITIONS ..................................... 7.6 

7.3.1  Drinking Water Quality Threats ...................................................................... 7.6 
7.3.2  Non-Managed Land Threats ........................................................................... 7.6 
7.3.3  Managed Land Threats .................................................................................. 7.7 

7.3.3.1  Impervious Area .............................................................................. 7.8 
7.3.4  Summary of Threats ....................................................................................... 7.9 
7.3.5  List of Drinking Water Threats – Conditions ................................................. 7.11 

8.0  KING CITY ..................................................................................................................... 8.1 
8.1  GROUNDWATER VULNERABILITY ............................................................................. 8.1 
8.2  DRINKING WATER QUALITY ISSUES ......................................................................... 8.2 
8.3  DRINKING WATER QUALITY THREATS AND CONDITIONS ..................................... 8.6 

8.3.1  Drinking Water Quality Threats ...................................................................... 8.6 
8.3.2  Non-Managed Land Threats ........................................................................... 8.7 
8.3.3  Managed Land Threats .................................................................................. 8.7 

8.3.3.1  Impervious Area .............................................................................. 8.8 
8.3.4  Summary of Threats ....................................................................................... 8.9 
8.3.5  List of Drinking Water Threats – Conditions ................................................. 8.11 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    

Table of Contents 

sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx iii  

9.0  NOBLETON ................................................................................................................... 9.1 
9.1  GROUNDWATER VULNERABILITY ............................................................................. 9.1 
9.2  DRINKING WATER QUALITY ISSUES ......................................................................... 9.2 
9.3  DRINKING WATER QUALITY THREATS AND CONDITIONS ..................................... 9.6 

9.3.1  Drinking Water Quality Threats ...................................................................... 9.6 
9.3.2  Non-Managed Land Threats ........................................................................... 9.7 
9.3.3  Managed Land Threats .................................................................................. 9.8 

9.3.3.1  Impervious Area .............................................................................. 9.9 
9.3.4  Summary of Threats ..................................................................................... 9.10 
9.3.5  List of Drinking Water Threats – Conditions ................................................. 9.11 

10.0  SCHOMBERG ............................................................................................................. 10.1 
10.1  GROUNDWATER VULNERABILITY ........................................................................... 10.1 
10.2  DRINKING WATER QUALITY ISSUES ....................................................................... 10.2 
10.3  DRINKING WATER QUALITY THREATS AND CONDITIONS ................................... 10.6 

10.3.1  Drinking Water Quality Threats .................................................................... 10.6 
10.3.2  Non-Managed Land Threats ......................................................................... 10.7 
10.3.3  Managed Land Threats ................................................................................ 10.8 

10.3.3.1  Impervious Area ............................................................................ 10.9 
10.3.4  Summary of Threats ................................................................................... 10.10 
10.3.5  List of Drinking Water Threats – Conditions ............................................... 10.12 

11.0  KLEINBURG ................................................................................................................ 11.1 
11.1  GROUNDWATER VULNERABILITY ........................................................................... 11.1 
11.2  DRINKING WATER QUALITY ISSUES ....................................................................... 11.2 
11.3  DRINKING WATER QUALITY THREATS AND CONDITIONS ................................... 11.6 

11.3.1  Drinking Water Quality Threats .................................................................... 11.6 
11.3.2  Non-Managed Land Threats ......................................................................... 11.7 
11.3.3  Managed Land Threats ................................................................................ 11.8 

11.3.3.1  Impervious Area ............................................................................ 11.9 
11.3.4  Summary of Threats ................................................................................... 11.10 
11.3.5  List of Drinking Water Threats – Conditions ............................................... 11.12 

12.0  BALLANTRAE ............................................................................................................. 12.1 
12.1  GROUNDWATER VULNERABILITY ........................................................................... 12.1 
12.2  DRINKING WATER QUALITY ISSUES ....................................................................... 12.2 
12.3  DRINKING WATER QUALITY THREATS AND CONDITIONS ................................... 12.6 

12.3.1  Drinking Water Quality Threats .................................................................... 12.6 
12.3.2  Non-Managed Land Threats ......................................................................... 12.7 
12.3.3  Managed Land Threats ................................................................................ 12.8 

12.3.3.1  Impervious Area ............................................................................ 12.9 
12.3.4  Summary of Threats ................................................................................... 12.10 
12.3.5  List of Drinking Water Threats – Conditions ............................................... 12.12 

 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    

 
Table of Contents 

iv  sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 

13.0  STOUFFVILLE ............................................................................................................. 13.1 
13.1  GROUNDWATER VULNERABILITY ........................................................................... 13.1 
13.2  DRINKING WATER QUALITY ISSUES ....................................................................... 13.2 
13.3  DRINKING WATER QUALITY THREATS AND CONDITIONS ................................... 13.7 

13.3.1  Drinking Water Quality Threats .................................................................... 13.7 
13.3.2  Non-Managed Land Threats ......................................................................... 13.9 
13.3.3  Managed Land Threats .............................................................................. 13.10 

13.3.3.1  Impervious Area .......................................................................... 13.12 
13.3.4  Summary of Threats ................................................................................... 13.13 
13.3.5  List of Drinking Water Threats – Conditions ............................................... 13.15 

14.0  SUMMARY ................................................................................................................... 14.1 
14.1  YORK REGION THREATS .......................................................................................... 14.1 
14.2  SGBLS-SPR THREATS ............................................................................................... 14.3 
14.3  CTC-SPR THREATS ................................................................................................... 14.5 

15.0  DATA GAPS AND UNCERTAINTY............................................................................. 15.1 
15.1  UNCERTAINTY ............................................................................................................ 15.1 

15.1.1  Uncertainty of Data Sources ......................................................................... 15.1 
15.1.2  Uncertainty of Threat Enumeration ............................................................... 15.1 

15.2  DATA GAPS ................................................................................................................. 15.3 

16.0  RECOMMENDATIONS ................................................................................................ 16.1 
 

17.0  REFERENCES ............................................................................................................. 17.1 
 
 

  



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    

Table of Contents 

sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx v  

 
 

List of Figures      
 
 
Figure 1-1  Regional Municipality of York Well Fields .................................................................... 1.5 
Figure 2-1  Study Approach ......................................................................................................... 2.13 
Figure 3-1A  Wellhead Protection Areas – Aurora ......................................................................... 3.25 
Figure 3-1B Wellhead Protection Areas – Newmarket .................................................................. 3.26 
Figure 3-2A   Groundwater Vulnerability – Aurora .......................................................................... 3.27 
Figure 3-2B  Groundwater Vulnerability – Newmarket ................................................................... 3.28 
Figure 3-3 A  Identified Activities within Vulnerability Areas – Aurora ............................................. 3.29 
Figure 3-3B Identified Activities within Vulnerability Areas – Newmarket ..................................... 3.30 
Figure 3-4 A  Managed Lands – Aurora .......................................................................................... 3.31 
Figure 3-4B Managed Lands – Newmarket ................................................................................... 3.32 
Figure 3-5A  Livestock Density – Aurora ........................................................................................ 3.33 
Figure 3-5B Livestock Density – Newmarket ................................................................................ 3.34 
Figure 3-6 A  Total Impervious Surface Area – Aurora ................................................................... 3.35 
Figure 3-6B Total Impervious Surface Area – Newmarket ............................................................ 3.36 
Figure 3-7A  Potential Conditions – Aurora .................................................................................... 3.37 
Figure 3-7B Potential Conditions – Newmarket ............................................................................ 3.38 
Figure 4-1  Wellhead Protection Areas – Holland Landing .......................................................... 4.13 
Figure 4-2  Groundwater Vulnerability – Holland Landing ........................................................... 4.14 
Figure 4-3  Identified Activities within Vulnerability Areas – Holland Landing ............................. 4.15 
Figure 4-4  Managed Lands – Holland Landing ........................................................................... 4.16 
Figure 4-5  Livestock Density – Holland Landing ......................................................................... 4.17 
Figure 4-6  Total Impervious Surface Area – Holland Landing .................................................... 4.18 
Figure 4-7  Potential Conditions – Holland Landing ..................................................................... 4.19 
Figure 5-1  Wellhead Protection Areas – Mount Albert ................................................................ 5.14 
Figure 5-2  Groundwater Vulnerability – Mount Albert ................................................................. 5.15 
Figure 5-3  Identified Activities within Vulnerability Areas – Mount Albert ................................... 5.16 
Figure 5-4  Managed Lands – Mount Albert ................................................................................ 5.17 
Figure 5-5  Livestock Density – Mount Albert .............................................................................. 5.18 
Figure 5-6  Total Impervious Surface Area – Mount Albert ......................................................... 5.19 
Figure 5-7  Potential Conditions – Mount Albert .......................................................................... 5.20 
Figure 6-1  Wellhead Protection Areas – Queensville ................................................................. 6.15 
Figure 6-2  Groundwater Vulnerability – Queensville .................................................................. 6.16 
Figure 6-3  Identified Activities within Vulnerability Areas – Queensville ..................................... 6.17 
Figure 6-4  Managed Lands – Queensville .................................................................................. 6.18 
Figure 6-5  Livestock Density – Queensville ................................................................................ 6.19 
Figure 6-6  Total Impervious Surface Area – Queensville ........................................................... 6.20 
Figure 6-7  Potential Conditions – Queensville ............................................................................ 6.21 
Figure 7-1  Wellhead Protection Areas – Ansnorveldt ................................................................. 7.12 
Figure 7-2  Groundwater Vulnerability – Ansnorveldt .................................................................. 7.13 
Figure 7-3  Identified Activities within Vulnerability Areas – Ansnorveldt .................................... 7.14 
Figure 7-4  Managed Lands – Ansnorveldt .................................................................................. 7.15 
Figure 7-5  Livestock Density – Ansnorveldt ................................................................................ 7.16 
Figure 7-6  Total Impervious Surface Area – Ansnorveldt ........................................................... 7.17 
Figure 7-7  Potential Conditions – Ansnorveldt ............................................................................ 7.18 
Figure 8-1  Wellhead Protection Areas – King City ...................................................................... 8.12 
Figure 8-2  Groundwater Vulnerability – King City ....................................................................... 8.13 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    

 
Table of Contents 

vi  sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 

 

List of Figures (Continued) 

Figure 8-3  Identified Activities within Vulnerability Areas – King City ......................................... 8.14 
Figure 8-4  Managed Lands – King City ...................................................................................... 8.15 
Figure 8-5  Livestock Density – King City .................................................................................... 8.16 
Figure 8-6  Total Impervious Surface Area – King City ................................................................ 8.17 
Figure 8-7  Potential Conditions – King City ................................................................................ 8.18 
Figure 9-1  Wellhead Protection Areas – Nobleton ...................................................................... 9.13 
Figure 9-2  Groundwater Vulnerability – Nobleton ....................................................................... 9.14 
Figure 9-3  Identified Activities within Vulnerability Areas – Nobleton ......................................... 9.15 
Figure 9-4  Managed Lands – Nobleton ...................................................................................... 9.16 
Figure 9-5  Livestock Density – Nobleton .................................................................................... 9.17 
Figure 9-6  Total Impervious Surface Area – Nobleton ................................................................ 9.18 
Figure 9-7  Potential Conditions – Nobleton ................................................................................ 9.19 
Figure 10-1  Wellhead Protection Areas – Schomberg ................................................................ 10.13 
Figure 10-2  Groundwater Vulnerability – Schomberg ................................................................. 10.14 
Figure 10-3  Identified Activities within Vulnerability Areas – Schomberg ................................... 10.15 
Figure 10-4  Managed Lands – Schomberg ................................................................................ 10.16 
Figure 10-5  Livestock Density – Schomberg .............................................................................. 10.17 
Figure 10-6  Total Impervious Surface Area – Schomberg.......................................................... 10.18 
Figure 10-7  Potential Conditions – Schomberg .......................................................................... 10.19 
Figure 11-1  Wellhead Protection Areas – Kleinburg ................................................................... 11.14 
Figure 11-2  Groundwater Vulnerability – Kleinburg .................................................................... 11.15 
Figure 11-3  Identified Activities within Vulnerability Areas – Kleinburg ...................................... 11.16 
Figure 11-4  Managed Lands – Kleinburg .................................................................................... 11.17 
Figure 11-5  Livestock Density – Kleinburg ................................................................................. 11.18 
Figure 11-6  Total Impervious Surface Area – Kleinburg ............................................................. 11.19 
Figure 11-7  Potential Conditions – Kleinburg ............................................................................. 11.20 
Figure 12-1  Wellhead Protection Areas – Ballantrae .................................................................. 12.13 
Figure 12-2  Groundwater Vulnerability – Ballantrae ................................................................... 12.14 
Figure 12-3  Identified Activities within Vulnerability Areas – Ballantrae ..................................... 12.15 
Figure 12-4  Managed Lands – Ballantrae ................................................................................... 12.16 
Figure 12-5  Livestock Density – Ballantrae ................................................................................ 12.17 
Figure 12-6  Total Impervious Surface Area – Ballantrae ............................................................ 12.18 
Figure 12-7  Potential Conditions – Ballantrae ............................................................................ 12.19 
Figure 13-1  Wellhead Protection Areas – Stouffville .................................................................. 13.16 
Figure 13-2  Groundwater Vulnerability – Stouffville .................................................................... 13.17 
Figure 13-3  Identified Activities within Vulnerability Areas – Stouffville ...................................... 13.18 
Figure 13-4  Managed Lands – Stouffville ................................................................................... 13.19 
Figure 13-5  Livestock Density – Stouffville ................................................................................. 13.20 
Figure 13-6  Total Impervious Surface Area – Stouffville ............................................................ 13.21 
Figure 13-7  Potential Conditions – Stouffville ............................................................................. 13.22 
 

  



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    

Table of Contents 

sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx vii  

 
 

List of Tables  
 

Table 1-1 Municipal Well Information – York Region .......................................................................... 1.2 
Table 2-1 Wellhead Protection Vulnerability Scores: .......................................................................... 2.2 
Table 2-2 List of Prescribed Drinking Water Threats and Corresponding Threat Number ................. 2.4 
Table 2-3 Assessment of Conditions ................................................................................................. 2.12 
Table 3-1A Municipal Well Information – Aurora ................................................................................... 3.1 
Table 3-1B Municipal Well Information – Newmarket ............................................................................ 3.2 
Table 3-2A Identification and Evaluation of Drinking Water Quality Issues for Aurora ......................... 3.4 
Table 3-2B Identification and Evaluation of Drinking Water Quality Issues for Newmarket ................ 3.11 
Table 3-3 List of Activities by Zone and Vulnerability Score – Aurora/Newmarket ........................... 3.14 
Table 3-4A Percentage Managed Lands and Nutrient Units – Aurora ................................................ 3.19 
Table 3-4B Percentage Managed Lands and Nutrient Units – Newmarket ......................................... 3.21 
Table 3-5 Threat Level Applied to Road Lengths – Aurora/Newmarket............................................ 3.21 
Table 3-6 Type and Number of Non-Managed Land and Managed Land Threats –  

Aurora/Newmarket ............................................................................................................ 3.22 
Table 3-7 Type and Number of Potential Conditions – Aurora/Newmarket ...................................... 3.24 
Table 4-1 Municipal Well Information – Holland Landing .................................................................... 4.1 
Table 4-2 Identification and Evaluation of Drinking Water Quality Issues for Holland Landing .......... 4.4 
Table 4-3 List of Activities by Zone and Vulnerability Score – Holland Landing ................................. 4.6 
Table 4-4 Percentage Managed Lands and Nutrient Units – Holland Landing ................................... 4.9 
Table 4-5 Threat Level Applied to Road Lengths – Holland Landing ................................................ 4.10 
Table 4-6 Type and Number of Non-Managed Land and Managed Land Threats –  

Holland Landing ................................................................................................................ 4.10 
Table 4-7 Type and Number of Potential Conditions – Holland Landing .......................................... 4.12 
Table 5-1 Municipal Well Information – Mount Albert .......................................................................... 5.1 
Table 5-2 Identification and Evaluation of Drinking Water Quality Issues for Mount Albert ................ 5.4 
Table 5-3 List of Activities by Zone and Vulnerability Score – Mount Albert ....................................... 5.6 
Table 5-4 Percentage Managed Lands and Nutrient Units – Mount Albert......................................... 5.9 
Table 5-5 Threat Level Applied to Road Lengths – Mount Albert ..................................................... 5.10 
Table 5-6 Type and Number of Non-Managed Land and Managed Land Threats – Mount Albert .. 5.11 
Table 5-7 Type and Number of Potential Conditions – Mount Albert ................................................ 5.12 
Table 6-1 Municipal Well Information – Queensville ........................................................................... 6.1 
Table 6-2 Identification and Evaluation of Drinking Water Quality Issues for Queensville ................. 6.4 
Table 6-3 List of Activities by Zone and Vulnerability Score – Queensville ........................................ 6.7 
Table 6-4 Percentage Managed Lands and Nutrient Units – Queensville ........................................ 6.11 
Table 6-5 Threat Level Applied to Road Lengths – Queensville ....................................................... 6.12 
Table 6-6 Type and Number of Non-Managed Land and Managed Land Threats – Queensville .... 6.12 
Table 6-7 Type and Number of Potential Conditions – Queensville ................................................. 6.14 
Table 7-1 Municipal Well Information – Ansnorveldt ........................................................................... 7.1 
Table 7-2 Identification and Evaluation of Drinking Water Quality Issues for Ansnorveldt ................. 7.4 
Table 7-3 List of Activities by Zone and Vulnerability Score – Ansnorveldt ........................................ 7.6 
Table 7-4 Percentage Managed Lands and Nutrient Units – Ansnorveldt .......................................... 7.8 
Table 7-5 Threat Level Applied to Road Lengths – Ansnorveldt ......................................................... 7.9 
Table 7-6 Type and Number of Non-Managed Land and Managed Land Threats – Ansnorveldt ...... 7.9 
Table 8-1 Municipal Well Information – King City ................................................................................ 8.1 
Table 8-2 Identification and Evaluation of Drinking Water Quality Issues for King City ...................... 8.4 

 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    

 
Table of Contents 

viii  sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 

List of Tables (Continued) 

Table 8-3 List of Activities by Zone and Vulnerability Score – King City ............................................. 8.6 
Table 8-4 Percentage Managed Lands and Nutrient Units – King City ............................................... 8.8 
Table 8-5 Threat Level Applied to Road Lengths – King City ............................................................. 8.9 
Table 8-6 Type and Number of Non-Managed Land and Managed Land Threats – King City......... 8.10 
Table 8-7 Type and Number of Potential Conditions – King City ...................................................... 8.11 
Table 9-1 Municipal Well Information – Nobleton ................................................................................ 9.1 
Table 9-2 Identification and Evaluation of Drinking Water Quality Issues for Nobleton ...................... 9.4 
Table 9-3 List of Activities by Zone and Vulnerability Score – Nobleton ............................................. 9.6 
Table 9-4 Percentage Managed Lands and Nutrient Units – Nobleton ............................................... 9.8 
Table 9-5 Threat Level Applied to Road Lengths – Nobleton ............................................................. 9.9 
Table 9-6 Type and Number of Non-Managed Land and Managed Land Threats – Nobleton ........ 9.10 
Table 9-7 Type and Number of Potential Conditions – Nobleton ...................................................... 9.12 
Table 10-1 Municipal Well Information – Schomberg .......................................................................... 10.1 
Table 10-2 Identification and Evaluation of Drinking Water Quality Issues for Schomberg ................ 10.4 
Table 10-3 List of Activities by Zone and Vulnerability Score – Schomberg ....................................... 10.6 
Table 10-4 Percentage Managed Lands and Nutrient Units – Schomberg......................................... 10.9 
Table 10-5 Threat Level Applied to Road Lengths – Schomberg ..................................................... 10.10 
Table 10-6 Type and Number of Non-Managed Land and Managed Land Threats – Schomberg .. 10.10 
Table 10-7 Type and Number of Potential Conditions – Schomberg ................................................ 10.12 
Table 11-1 Municipal Well Information – Kleinburg ............................................................................. 11.1 
Table 11-2 Identification and Evaluation of Drinking Water Quality Issues for Kleinburg ................... 11.4 
Table 11-3 List of Activities by Zone and Vulnerability Score – Kleinburg .......................................... 11.6 
Table 11-4 Percentage Managed Lands and Nutrient Units – Kleinburg ............................................ 11.9 
Table 11-5 Threat Level Applied to Road Lengths – Kleinburg ........................................................ 11.10 
Table 11-6 Type and Number of Non-Managed Land and Managed Land Threats – Kleinburg ...... 11.10 
Table 11-7 Type and Number of Potential Conditions – Kleinburg ................................................... 11.12 
Table 12-1 Municipal Well Information – Ballantrae ............................................................................ 12.1 
Table 12-2 Identification and Evaluation of Drinking Water Quality Issues for Ballantrae .................. 12.4 
Table 12-3 List of Activities by Zone and Vulnerability Score – Ballantrae ......................................... 12.6 
Table 12-4 Percentage Managed Lands and Nutrient Units – Ballantrae ........................................... 12.9 
Table 12-5 Threat Level Applied to Road Lengths – Ballantrae ....................................................... 12.10 
Table 12-6 Type and Number of Non-Managed Land and Managed Land Threats – Ballantrae ..... 12.10 
Table 12-7 Type and Number of Potential Conditions – Ballantrae .................................................. 12.12 
Table 13-1 Municipal Well Information – Stouffville ............................................................................ 13.1 
Table 13-2 Identification and Evaluation of Drinking Water Quality Issues for Stouffville ................... 13.4 
Table 13-3 List of Activities by Zone and Vulnerability Score – Stouffville .......................................... 13.7 
Table 13-4 Percentage Managed Lands and Nutrient Units – Stouffville ......................................... 13.11 
Table 13-5 Threat Level Applied to Road Lengths – Stouffville ........................................................ 13.13 
Table 13-6 Type and Number of Non-Managed Land and Managed Land Threats – Stouffville ..... 13.13 
Table 13-7 Type and Number of Potential Conditions – Stouffville ................................................... 13.15 
Table 14-1 Type and Number of Non-Managed Land and Managed Land Threats – York Region ... 14.1 
Table 14-2 Type and Number of Non-Managed Land and Managed Land Threats – SGBLS-SPR .. 14.3 
Table 14-3 Type and Number of Non-Managed Land and Managed Land Threats – CTC-SPR ....... 14.5 
 
  



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    

Table of Contents 

sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx ix  

 
 

List of Appendices 
  
 

Appendix A Technical Memorandums A1 to A4 – Study Methodology 
Appendix B Issues Evaluation – Trend Graphs 
 
 
 





ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    
 

sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 1.1  

1.0 Introduction 

The Ontario Clean Water Act was passed in October 2006. A key focus of the Ontario Clean 
Water Act is to protect drinking water at the source, as part of an overall commitment by the 
provincial government to the protection of human and environmental health. 

Ontario Regulation 385/08 made under the Ontario Clean Water Act of 2006, requires the 
production of Assessment Reports that are intended to form the pre-cursors to the development 
of Source Water Protection Plans.  These reports evaluate the current conditions of drinking 
water sources and identify potential threats for future action as part of the Source Water 
Protection Plans. 

The Ontario Ministry of the Environment (MOE) developed Technical Rules to direct the 
completion of the technical components of the Assessment Report and ensure a consistent 
approach is applied across the province.  The current version of the Technical Rules was 
released on November 20, 2008 (MOE, 2008a) and this version was further amended on 
December 12, 2008 (MOE, 2008b) and November 16, 2009 (MOE, 2009a). 

The Regional Municipality of York (York Region) received a grant from the MOE to conduct 
technical studies in support of the Assessment Reports being prepared under the direction of 
Source Protection Committees for the South Georgian Bay Lake Simcoe Source Protection 
Region (SGBLS-SPR) and the Credit Valley, Toronto and Region and Central Lake Ontario 
Source Protection Region (CTC-SPR).  The SGBLS-SPR includes the Lake Simcoe Region 
Conservation Authority (LSRCA) and three source protection areas (SPA) (Lake Simcoe and 
Couchiching-Black River SPA, Nottawasaga Valley SPA and Severn Sound SPA).  The CTC-
SPR includes the Toronto and Region Conservation Authority (TRCA) SPA, Credit Valley SPA, 
and Central Lake Ontario SPA jurisdictions. 

Figure 1-1 indicates the boundaries of the LSRCA and TRCA, which are the two (2) 
conservation authorities with jurisdiction over the York Region well fields.  York Region has 
undertaken technical studies to determine groundwater vulnerability and identify drinking water 
issues and threats. 

Over 200,000 residents in York Region rely on groundwater as their major source of water 
supply (Genivar, 2007).  Six (6) municipalities in York Region obtain groundwater from well 
fields including: Aurora, East Gwillimbury, King, Newmarket, Vaughan, and Whitchurch-
Stouffville (Figure 1-1).  Table 1-1 lists the York Region well fields investigated in this Study, 
with Figure 1-1 illustrating the location of the 12 well fields throughout York Region with respect 
to the LSRCA/SGBLS-SPR and TRCA/CTC-SPR boundaries.
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Table 1-1 Municipal Well Information – York Region 

Municipality 
Source Protection 

Region / Lead 
Conservation 
Authority (CA) 

Community 

 
Number 

of 
Active 
Wells1 

 
Well No.1 

Drinking 
Water 

System 
Number 

Permit to Take 
Water (PTTW) 

No. 

Maximum 
Permitted 
Capacity 
(m3/day)1 

Issue  
Date Expiry Date 

Aurora 

SGBLS-SPR / 
Lake Simcoe Region CA 

Aurora 6 1, 2, 3, 4, 
5, 6 220002440 6623-68QQ6L 31,620 3/31/2005 3/31/2015 

East 
Gwillimbury 

Holland 
Landing 2 1, 2 220004046 6623-68QQ6L 5,891 3/31/2005 3/31/2015 

Mount Albert 3 1, 2, 3 220006543 2274-6PAJGV 4,9902 5/17/2006 3/31/2016 

Queensville 4 1, 2, 3, 4 260001955 6623-68QQ6L 13,092 3/31/2005 3/31/2015 

King 

Ansnorveldt 2 1, 2 260002213 02-P-3050 285 6/21/2002 3/31/2012 

CTC-SPR / 
Toronto and Region CA 

 

King City 2 3, 4 220002299 8634-67HR9L 4,583 12/20/2004 1/31/2015 

Nobleton 3 2, 3, 4 220002306 7433-6HWTED 4,4602 11/15/2005 12/31/2010 

SGBLS-SPR / 
Lake Simcoe Region CA 

Schomberg 3 2, 3, 4 220004901 3451-66BNPB 5,4352 11/9/2004 11/30/2014 

Newmarket Newmarket 6 1, 2, 13, 
14, 15, 16 220002413 6623-68QQ6L 23,960 3/31/2005 3/31/2015 

Vaughan CTC-SPR / 
Toronto and Region CA Kleinburg 3 2, 3, 4 220002360 3568-6R7MD8 4,233 7/12/2006 3/31/2009 

Whitchurch-
Stouffville 

SGBLS-SPR / 
Lake Simcoe Region CA 

Ballantrae/ 
Musselman's 

Lake 
2 1, 2 220008658 1088-6MMNAA 5,236 3/10/2006 3/31/2008 

CTC-SPR / 
Toronto and Region CA Stouffville 5 1, 2, 3, 5, 

6 220002333 6008-6DBPNT 14,238 6/14/2005 3/31/2007 

1. Earthfx (2007 and 2009) 
2. Maximum permitted capacity based on Environmental Assessment Reports (Earthfx 2007, 2009) 
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Earthfx Incorporated (Earthfx) was contracted by York Region to conduct the groundwater 
vulnerability analysis.  Stantec Consulting (Stantec) was contracted by York Region to identify 
and list drinking water quality issues and threats. 

1.1 TECHNICAL RULES – ASSESSMENT REPORT 

The Technical Rules (MOE, 2008a, 2008b and 2009a) developed by the MOE provide 
definitions and directions for undertaking groundwater vulnerability studies as well as drinking 
water quality and quantity threats assessment.  The Technical Rules are presented in 11 parts.  
The following list outlines the parts relevant to the current assessment: 

 Part I – General; 

 Part IV – Groundwater Vulnerability Assessment; 

 Part V - Delineation of Vulnerable Areas: Highly Vulnerable Aquifers, Significant 
Groundwater Recharge Areas and Wellhead Protection Areas (WHPA); 

 Part VII -Vulnerability: Highly Vulnerable Aquifers, Significant Groundwater Recharge Areas 
and Wellhead Protection Areas; and 

 Part XI – Drinking Water Threats: Water Quality. 

1.2 REPORT STRUCTURE 

This report is structured based on the direction provided within the most recent revision to the 
Technical Rules (MOE, 2009a).  The main body of the report presents an executive summary 
highlighting the work performed and the key results.  The main body of the report also presents 
the approaches undertaken to complete the various components of this study. 

The report is intended to: 

 Present an overview of the Technical Rules (MOE, 2009a), the municipal well fields within 
York Region, and describe the scope of this report (Section 1); 

 Present a summary of the approaches undertaken to complete the groundwater vulnerability 
analysis, drinking water quality issues evaluation, and drinking water quality threats and 
conditions analysis (Section 2); 

 Present the study results for Aurora/Newmarket (Section 3); 

 Present the study results for Holland Landing  (Section 4); 

 Present the study results for Mount Albert (Section 5); 
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 Present the study results for Queensville (Section 6); 

 Present the study results for Ansnorveldt (Section 7); 

 Present the study results for King City (Section 8); 

 Present the study results for Nobleton (Section 9); 

 Present the study results for Schomberg (Section 10); 

 Present the study results for Kleinburg (Section 11); 

 Present the study results for Ballantrae (Section 12); 

 Present the study results for Stouffville (Section 13); 

 Summarize the findings for York Region, the SGBLS-SPR and the CTC-SPR (Section 14); 

 Present the results of the data gaps uncertainty assessment (Section 15); 

 Discuss the recommendations (Section 16); and 

 Present report references (Section 17). 

Tables are presented throughout the report, and all figures are presented at the end of each 
section.  Appendix A contains technical memorandums A1 to A4 that describe the detailed 
methods undertaken for the issues evaluation, non-managed land threats, managed land 
threats, and conditions, respectively.  Appendix B presents water quality graphs for production 
wells where increasing trends were noted for select parameters during the issues evaluation. 
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2.0 Study Approach 

The assessment of drinking water quality threats was carried out in accordance with the 
requirements of the Technical Rules: Assessment Report as developed by the MOE (MOE, 
2009a).  The objective of the Technical Rules is to direct the completion of the technical 
components of the Assessment Report and to ensure a consistent approach is applied across 
the province.  The current study is comprised of three (3) key components namely, groundwater 
vulnerability analysis, drinking water quality issues evaluation, and drinking water quality threats 
and conditions assessment.  Figure 2-1 summarizes the key components of the study approach.  
The following sections briefly summarize the approaches used in completing these key study 
components.  For more information, please refer to detailed study methodologies included in 
Appendix A, Technical Memorandums A1 to A4. 

2.1 DELINEATION OF WELLHEAD PROTECTION AREAS (PART V.3) 

Delineation of WHPAs for each production well within York Region was completed by Earthfx 
(2007, 2009) in accordance with Part V.3 of the Technical Rules.  For each production well, the 
following WHPAs were calculated based on the maximum pumping rates provided in the Permit 
To Take Water (PTTW) for each municipal well (unless otherwise noted by Earthfx (Earthfx, 
2007; 2009)): 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to five years but greater than two years; and 

4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to twenty-five years but greater than five years. 

For more information on the approach to groundwater vulnerability analysis, please refer to 
Earthfx (2007) and Earthfx (2009). 

2.2 GROUNDWATER VULNERABILITY ANALYSIS (PARTS IV.1, V.3, AND VII.3) 

The groundwater vulnerability analysis (Part IV.1, Part V.3, and Part VII.3) was completed by 
Earthfx (2007, 2009).  Vulnerability mapping was completed for all existing and newly installed 
wells to account for predicted future water taking.  Prior to determining the final vulnerability 
scores, the relative aquifer vulnerability (High, Medium or Low) was determined across each 
WHPA.  The final vulnerability scores, ranging from 2 (low vulnerability) to 10 (high 
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vulnerability), were then determined for sub-zones within each WHPA based on the WHPA and 
the relative aquifer vulnerability.  Table 2.1 indicates the vulnerability scoring rules applied by 
Earthfx (2007, 2009) based on WHPA and relative aquifer vulnerability, and as dictated by the 
Technical Rules (MOE, 2009a). 

Table 2-1 Wellhead Protection Vulnerability Scores: 

 Relative Aquifer Vulnerability 
Zone High Medium Low 

WHPA-A 10 10 10 

WHPA-B 10 8 6 

WHPA-C 8 6 2 

WHPA-D 6 4 2 

 

In consultation with the MOE, York Region determined that completing adjustments to the 
vulnerability scoring to account for the presence of constructed preferential pathways was not 
required because the method used to evaluate vulnerability already considers pathways above 
the water table (MOE, 2010b).  The vulnerability assessment was completed using the water-
table-to-well advection time (WWAT) method to estimate the total travel time (both horizontal 
and vertical) from the water table to the well.  That is, it assumes the entire subsurface is 
saturated with the water table at the surface, assuming there is no travel time through the 
unsaturated zone (UZAT).  This conservative approach fully accounts for any pathways that 
may short circuit the natural groundwater flow pathway.  Future adjustments to the vulnerability 
score may be required to account for the presence of constructed pathways (i.e. deep wells, 
improperly decommissioned wells, and pits and quarries). 

For more information on the approach to groundwater vulnerability analysis, please refer to the 
Earthfx (2007; 2009) reports.  The uncertainty assessment associated with this task is provided 
in Earthfx (2007). 

2.3 DRINKING WATER QUALITY ISSUES EVALUATION (PART XI.1) 

The drinking water issues identification and evaluation methods employed in this assessment 
were developed specifically to meet the requirements of Technical Rules 114 through 117 of the 
Technical Rules: Assessment Report (MOE, 2009a).  Technical Rules 114 through 117 provide 
direction on the identification and evaluation of drinking water quality issues.  For the purposes 
of the current assessment, a drinking water quality issue is defined as the presence of a 
parameter in a well listed in Schedule 1, 2, or 3 of the Ontario Drinking Water Quality Standards 
(ODWQS) (MOE, 2006) or Table 4 of the Technical Support Document for Ontario Drinking 
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Water Standards, Objectives and Guidelines, at a concentration or trending upwards to a 
benchmark, that may result in the deterioration of drinking water quality at the source.  
Schedules 1, 2, and 3 refer to microbiological, chemical, and radiological parameters, 
respectively, and Table 4 refers to aesthetic objectives (AO) and operational guidelines (OG).  
Both human and non-human health related parameters (i.e., AO and OG) were considered for 
the evaluation of drinking water issues. 

In this assessment, the Water Quality Characterization and Issues Identification for Municipal 
Groundwater Supply System report completed by Genivar (2007) was first reviewed to 
understand existing water quality trends and their applicability to the current study.  Water 
quality parameters reviewed in the Genivar Study (2007) included organic, inorganics, 
microbiological parameters, and radionuclides.  

The data used for the identification of issues in this study comprised raw groundwater 
(untreated groundwater from the source aquifer) quality information for the municipal production 
wells provided by York Region.  Parameters considered for the current study included calcium, 
chloride, hardness, sodium, and sulphate, based on a review of the Genivar Report (2007) 
results.  Water quality parameters related to anthropogenic sources (chloride and sodium) were 
selected based on noted increasing trends in several production wells within York Region.  The 
remaining parameters (hardness, calcium and sulphate) were considered to investigate any 
potential changes in source water composition.  The raw groundwater quality data was available 
in electronic format for the period from as early as 1991 to February 2009 for all production 
wells in York Region.  The only exception to this were newly constructed wells for which 
sufficient historical data (minimum 5 years) was not yet available, including Mount Albert Well 
No. 3, Nobleton Well No. 4, Schomberg Well No. 4 and Kleinburg Well No. 4.  In order for a 
parameter to be considered an issue, it must be present in the raw water of a well at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were therefore identified by 
comparing a trend of increasing concentrations of the parameter to the issues evaluation 
benchmarks. 

Refer to Technical Memorandum A1 of Appendix A for detailed information on the methods and 
associated data gaps and uncertainty when identifying and evaluating the drinking water issues.  
Technical Rule 115 (Part XI.1) requires identification of drinking water threats and conditions 
linked to a drinking water issue.  Appendix B contains figures for the production wells and water 
quality parameters where increasing trends were observed.  No drinking water issues were 
identified for any of the production wells within York Region. 

2.4 DRINKING WATER QUALITY THREATS ASSESSMENT (PARTS XI.2 AND XI.4) 

Technical Rules 118 to 125 and 127 to 137, in Parts XI.2 and XI.4 of the Technical Rules: 
Assessment Report (MOE, 2009a) document as released by the MOE on November 16, 2009, 
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provide direction on identifying and listing drinking water quality threats related to municipal 
water supplies. 

The identification of drinking water quality threats is dependent on the Tables of Drinking Water 
Threats that accompany the Technical Rules.  Technical Rules 127 through 137 (Part XI.4) 
provide direction on identifying significant, moderate, and low drinking water quality threats.  
The Tables of Drinking Water Threats outline 18 chemical threat categories and 8 pathogen 
threat categories.  Threat categories are non-managed land or managed land activities that 
have the potential to impact the drinking water supply under the various circumstances listed in 
the Tables of Drinking Water Threats.  For the purpose of this study, non-managed land threats 
are associated with land activities that do not involve the application of nutrients, chemicals or 
road salt to the land.  Circumstances are site-specific characteristics of threats (specifying 
things such as storage volumes, type of chemicals or pathogens present, etc.) that refine the 
associated risk level for threats (depending upon the vulnerability score of the point or area in 
question).  From a traditional risk assessment perspective, circumstances relate to the likelihood 
of chemicals or pathogens being released, of being transported to water sources, and of 
physically entering a water source.  Threat categories detail variations of site-specific 
circumstances and are identified by individual reference numbers.  The Tables of Drinking 
Water Threats have 1971 circumstances.  The significance (i.e., threat level) of a drinking water 
quality threat (activity) under a site-specific circumstance is thus dependent upon its location 
within the vulnerable areas.  A map of the WHPA showing the distribution of vulnerability scores 
is used for this purpose. 

A list of 21 prescribed threats as listed in the Clean Water Act is provided below. 

 

Table 2-2 List of Prescribed Drinking Water Threats and Corresponding Threat Number 

Prescribed Drinking Water Threat Threat 
Number 

Managed 
Land 

Threat 

Non-
Managed 

Land 
Threat 

The establishment, operation or maintenance of a waste 
disposal site within the meaning of Part V of the 
Environmental Protection Act. 

1 - Y 

The establishment, operation or maintenance of a system 
that collects, stores, transmits, treats or disposes of 
sewage. 

2 - Y 

The application of agricultural source material to land. 3 Y - 

The storage of agricultural source material. 4 Y - 
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Prescribed Drinking Water Threat Threat 
Number 

Managed 
Land 

Threat 

Non-
Managed 

Land 
Threat 

The management of agricultural source material. 5 Y - 

The application of non-agricultural source material to land. 6 Y - 

The handling and storage of non-agricultural source 
material. 7 - Y 

The application of commercial fertilizer to land. 8 Y - 

The handling and storage of commercial fertilizer. 9 - Y 

The application of pesticide to land. 10 Y - 

The handling and storage of pesticide. 11 - Y 

The application of road salt. 12 Y - 

The handling and storage of road salt. 13 - Y 

The storage of snow. 14 - Y 

The handling and storage of fuel. 15 - Y 

The handling and storage of a dense non-aqueous phase 
liquid. 16 - Y 

The handling and storage of an organic solvent. 17 - Y 

The management of runoff that contains chemicals used in 
the de-icing of aircraft. 18 - Y 

An activity that takes water from an aquifer or a surface 
water body without returning the water taken to the same 
aquifer or surface water body. 

19 n/a n/a 

An activity that reduces the recharge of an aquifer. 20 n/a n/a 

The use of land as livestock grazing or pasturing land, an 
outdoor confinement area or a farm-animal yard. O. Reg. 
385/08, s.3. 

21 Y - 
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Technical Rule 119 provides direction on including the activities that are not prescribed in the 
Clean Water Act of 2006.  No such inclusions have been made at present for York Region. 

2.4.1 Non-Managed Land Threats Assessment 

For the purpose of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The definition of non-managed land threats in this study is more generic than 
that provided in the technical rules, which define a managed land threat based solely on the 
application of nutrients.  The differentiation was created for the purpose of analysis and data 
presentation in this particular study only.  The non-managed land threats considered in this 
assessment were identified in Table 2-2, and are listed below: 

 The establishment, operation or maintenance of a waste disposal site within the meaning of 
Part V of the Environmental Protection Act (1); 

 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act (2); 

 The handling and storage of non-agricultural source material (7); 

 The handling and storage of commercial fertilizer (9); 

 The handling and storage of pesticide (11); 

 The handling and storage of road salt (13); 

 The storage of snow (14); 

 The handling and storage of fuel (15); 

 The handling and storage of a dense non-aqueous phase liquid (16); 

 The handling and storage of an organic solvent (17); and 

 The management of run-off that contains chemicals used in the de-icing of aircraft (18). 

In order to assign non-managed land threats to a given land parcel, a variety of data sources 
were investigated.  Technical Memorandum A2 in Appendix A provides a detailed description of 
the methods and data gaps involved in enumerating non-managed land threats, with a summary 
provided herein. 

When assessing the location of non-managed land threats, a field survey was considered to be 
the initial data source, particularly when assigning threats to agricultural properties.  The field 
survey identified many things, including the presence of cropland, barns and storage facilities, 
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and evidence of livestock.  When assigning non-managed land threats to agricultural properties, 
the following set of assumptions were employed, which were based heavily upon the 
observations made by Stantec personnel during the field survey: 

 For properties with a barn or storage facility, and identified active farmed land (i.e. crops), 
three (3) non-managed land threats were assigned: 

o The handling and storage of commercial fertilizer (9); 

o The handling and storage of pesticide (11); and 

o The handling and storage of fuel (15). 

 For properties with a barn or storage facility, and other identified agricultural activities (i.e. 
livestock management), one (1) non-managed land threat was assigned: 

o The handling and storage of fuel (15). 

For large parcels of land which crossed several WHPAs and vulnerability score areas, if the 
barn and/or building structures related to the above listed threats were outside of a WHPA and 
vulnerability score area that would qualify them as threats, threats were not assigned to that 
land parcel. 

Two additional data sources were relied upon heavily when completing the non-managed land 
threats enumeration; The EcoLog Environmental Risk Information Services Ltd. (EcoLog ERIS) 
database, provided in May, 2009 (EcoLog ERIS, 2009), and a business directory for York 
Region (York Region, 2008).  For these data sources, threats were assigned to businesses and 
their resulting land parcels based on the determined business category or type, and/or data 
supplied by EcoLog pertaining to site activities.  Wherever possible, businesses were classified 
based on land use activity and business category, and threats were assigned accordingly based 
on predetermined threats associated with certain land activities.  This list of pre-determined 
threats was compiled based on a review of the following data sources, combined with 
professional judgment in conjunction with the local Conservation Authorities and other project 
consultants (SGBLS, 2010): 

 MOE Threats and Issues Look-up Table (LUT), version 7.1.2, available January 7, 2010 
(MOE, 2010a).  This was taken as the primary source, and the list of applicable land use 
categories and applicable threats was compiled in discussion with the conservation 
authorities, the MOE, and other consultants working on threats assessment in the area; and 

 Table 2 - Potentially Contaminating Activities from the MOE Proposal for Amending Ontario 
Regulation 153/04, Brownfield Record of Site Condition (EBR Registry Number 010-4642), 
October 2008; or 

 Potential Contaminants of concern associated with business types in the Canadian Waste 
Water Association (CWWA) website in the 'Directory of Contaminants Database' 
(http://www.cwwa.ca/Contaminants/Search.asp), last updated September 22, 2004. 
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Technical Memorandum A2 provides a detailed description of the methodology employed when 
reviewing each of these databases and completing the threat enumeration, including a list of the 
different business categories/land use activities, and corresponding threats assigned. 

In order to determine potential land parcels with septic systems, which were assigned the threat 
The establishment, operation and maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage (2), several sources of data were used.  A parcel fabric layer was 
provided by York Region (2010), and was overlaid with the Wastewater Service area boundary 
(York Region, 2009).  Any parcels lying within this service area were removed and were 
assumed to be on a municipal sanitary system.  Any remaining parcels were then overlaid on 
the 2009 orthoimagery and properties with no buildings were removed from the dataset as these 
were assumed to not have septic systems.  The data sets used in this process are listed in 
Table A2-1 (Technical Memorandum A2).  Exceptions to this methodology are detailed in 
Technical Memorandum A2, and included more detailed assessments in several areas, 
including King City and Stouffville. 

In accordance with the definition of a “waste disposal site” as set forth in Part V of the 
Environmental Protection Act, all sites classified as waste receivers and waste generators may 
be defined as a waste disposal site.  As a result, when assigning this threat, all locations 
identified in the EcoLog ERIS reports as a waste generator or waste receiver were automatically 
assigned a threat associated with The establishment, operation or maintenance of a waste 
disposal site within the meaning or Part V of the Environmental Protection Act (1). 

Once all non-managed land threats had been identified and associated with a given land parcel, 
a threat level was assigned based on the type of threat, and the location of the parcel of land 
within a WHPA and the vulnerability score.  For all properties, the worst-case scenario WHPA 
and vulnerability score crossing that land parcel was considered.  The end result was that all 
identified drinking water threats were assigned a threat level of either significant, moderate, low, 
or not applicable.  In most cases, little was known regarding the circumstances of the threat, 
such as type or quantity of chemical stored, or nature of storage area.  As a result, when 
assigning the threat level, the circumstances associated with the worst-case scenario were 
conservatively assumed, resulting in the highest possible threat level being assigned for a given 
WHPA and vulnerability score. 

2.4.1.1 Threats Associated with Vulnerability Areas 

In addition to assigning threats to individual land parcels, several instances were considered 
where a single threat was assigned to each vulnerability score polygon.  In the case of fuel 
storage tanks associated with residential and commercial heating oil tanks, a significant threat 
barrel was assigned for The handling and storage of fuel (15) to all areas with a vulnerability 
score of 10 on a per WHPA basis.  That is, for a single vulnerability area of 10 which crossed 
from WHPA-A into WHPA-B, two (2) threat barrels were assigned, one for each WHPA.  For 
these identified threat/barrels, the number of potential threats associated with the barrel were 
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then enumerated by counting the number of land parcels within the vulnerability areas.  The 
intent of this was to ensure that those properties not identified through the field survey or 
EcoLog ERIS databases would be considered in future assessments. 

Finally, for the threats associated with sewer and sanitary lines (The establishment, operation or 
maintenance of a system that collects, stores, transmits, treats or disposes of sewage (2)), a 
single threat was assigned to each different vulnerability area found within each WHPA.  As no 
information was available pertaining to the locations of these pipelines within each well field, the 
serviced area was considered (York Region, 2009).  For any areas where servicing did not 
exist, this threat was not applied.  In the serviced areas, each vulnerability area was assigned a 
single threat that was not linked to a land parcel. 

2.4.2 Managed Land Threats Assessment 

For the purpose of this study, managed land is land to which nutrients, chemicals or road salt 
are applied in order to improve its land use function.  It can include but is not limited to 
croplands, fallow land, improved pasture, lawns, sports fields and golf courses.  The definition 
for managed land threats in this study is more generic than that provided in the technical rules, 
which define a managed land threat based solely on the application of nutrients, and the 
differentiation was created for the purpose of analysis and data presentation in this particular 
study only.  Managed land can be broken into three (3) general types: 

 Agricultural Managed Land – includes areas of cropland, fallow and improved pasture; 

 Non-agricultural Managed Land – includes but is not limited to golf courses, lawns and 
sports fields; and 

 Impervious Areas due to the application of road salt. 

Threats relating to application of fertilizer, agricultural source material, and non-agricultural 
source material to managed land were determined based on the Technical Bulletin from MOE 
dated November 2009 (MOE, 2009b).  Threats related to the application of pesticides and the 
application of road salt have also been considered as a managed land threat for the purpose of 
this study, however, are not typically considered a managed land threat as they are not 
identified as such under the Technical Rules.  The threats captured by land use based analysis 
are dependent on the calculation of managed lands, application area, impervious area, and/or 
nutrient units for each WHPA.  The following activities, listed in Table 2-2, are prescribed 
drinking water threats considered as managed land threats for the purposes of this assessment: 

 The application of agricultural source material (ASM) to land (3);  

 The application of non-agricultural source material (NASM) to land (6); 

 The storage of ASM (4); 
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 The application of commercial fertilizer to land (8); 

 The application of pesticide to land (10); 

 The application of road salt (12); 

 The use of land as an outdoor confinement area or a farm-animal yard (21); and 

 The use of the land as livestock grazing or pasturing land (21). 

2.4.2.1 Agricultural and non-Agricultural Managed Land Threats 

Threats were assigned to land parcels based primarily on the results of a field survey in which 
Stantec personnel observed the types of land practices on all land parcels within WHPAs A 
through C for all well fields within York Region.  Details related to the field survey are provided 
in Appendix A3.  The methodology applied when assigning managed land threats is detailed in 
Appendix A3, and summarized below: 

 Total area and percentage of agricultural and non-agricultural managed land within each 
WHPA were calculated to assist in threat enumeration; 

 Based on the results of the field survey, nutrient unit calculations were performed for every 
property where livestock was observed within WHPA-C, and were then applied across the 
entire WHPA; 

 The assignment of managed land threats for agricultural properties were completed based 
on the following assumptions: 

o Where a crop land was observed during the field survey, it was assumed that ASM 
(3), fertilizer (8) and pesticide (10) were all applied to the land, and therefore three 
(3) threats were assigned; and 

o Where pasture land was observed, the threats were assigned for the storage of ASM 
(4) and the use of land as livestock, grazing or pasturing land (21). 

 For all golf courses, it was assumed that only pesticide and fertilizers were applied to the 
land, resulting in the assignment of two (2) managed land threats to golf course properties, 

 For all urban and rural lawns, it was assumed that fertilizers were applied (8).  For this 
situation, only significant threats were enumerated; and 

 All other land classified as managed land (i.e. sports fields, parks) were not assigned 
specific threats, but were included in the managed land calculations in accordance with the 
Technical Rules (MOE, 2009a, 2009b). 
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Upon identifying all managed land threat locations, the threat level (significant, moderate, or 
low) were determined based on the calculated managed land areas and percentages, and the 
nutrient unit loading.  All calculations and assignment of threat levels were done in accordance 
with the Technical Rules (MOE, 2009a). 

Data gaps, uncertainty and recommendations related to the completion of the managed land 
threat enumeration are provided in Appendix A3. 

2.4.2.2 Impervious Area and Threat Assessment for the Application of Road Salt 

The application of road salt (12) was also considered as a managed land threat for the purpose 
of this assessment.  Impervious surface areas are defined by the Technical Rules (MOE, 
2009a) as the surface area of all highways and other impervious land surfaces used for 
vehicular traffic and parking, and all pedestrian paths.  As per subsection 16 (11) in Part II of the 
Technical Rules (MOE, 2009a), for each vulnerable area, one or more maps of the percentage 
of the impervious surface area where road salt can be applied per square kilometer in the 
vulnerable area is required.  This calculation is required in order to assist in determining the 
threat level associated with the application of road salt within each WHPA.  In this study, only 
roadways were considered when calculating total impervious area.  Technical Memorandum A3 
(Appendix A) details the complete methodology used to perform impervious area calculations 
and enumerate the threat for the application of road salt (12). 

Once the density of impervious surfaces was calculated for each square kilometer, each 
roadway was assigned a threat level of significant, moderate, low, or not applicable with respect 
to the application of road salt based on the percentage of impervious area calculated for that 
grid, and the WHPA and vulnerability score.  For the purposes of this evaluation, it was 
assumed that all roads would have road salt application, and could therefore potentially pose a 
threat to drinking water with respect to road salt application. 

2.5 IDENTIFYING CONDITIONS (PARTS XI.3 AND XI.5) 

Technical Rule 126 in Part XI.3, and Technical Rules 138 through 143 in Part XI.5 of the 
Technical Rules (MOE, 2009a), provide direction on identifying and listing drinking water quality 
threats related to site conditions.  Conditions are the result of past activities which lead to the 
identification of a drinking water threat.  Examples of conditions as provided in Technical Rule 
126 (1, 3 and 5) (MOE, 2009a): 

 The presence of a non-aqueous phase liquid in groundwater in a highly vulnerable aquifer, 
significant groundwater recharge area or WHPA; 

 The presence of a contaminant in groundwater in a highly vulnerable aquifer, significant 
groundwater recharge area of a WHPA, if the contaminant is listed in Table 2 of the Soil, 
Ground Water and Sediment Standards and is present at a concentration that exceeds the 
potable groundwater standard set out for the contaminant in that Table; and 
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 The presence of a contaminant in sediment, if the contaminant is listed in Table 1 of the Soil 
Ground Water and Sediment Standards and is present at a concentration that exceeds the 
sediment standard set out for the contaminant in that Table. 

Identified conditions are then assigned a risk score of significant, moderate or low based on 
Technical Rules 138 to 143 and an examination of the available information related to each 
threat.  Table 2-3 identifies the risk scores associated with a variety of scenarios.  In general the 
only conditions that would be considered a significant risk are those found in an area with a 
vulnerability score of 8 or 10 and with evidence of off-site contamination or on a property related 
to a drinking water system.  All other conditions or would be conditions are considered 
moderate, low, or not risks as defined in the Technical Rules (MOE, 2009a). 

Table 2-3 Assessment of Conditions 

Intrinsic 
Vulnerability 

Score 

Evidence that the condition is causing 
off-site contamination and/or condition 
is on a property where a well related to 

the drinking water system is located 

All other situations 

Hazard 
score 

Risk 
score 

Are or Would be 
Conditions Risk 

Hazard 
score 

Risk 
score 

Are or Would be 
Conditions Risk 

10 10 100 Significant 6 60 Moderate 
8 10 80 Significant 6 48 Low 
6 10 60 Moderate 6 36 No risk 
4 10 40 No risk 6 24 No risk 
 
For the purpose of this study, any condition where current and applicable data was not available 
was identified as a potential condition.  The detailed methodology used to identify conditions 
and potential conditions is provided in Appendix A4, with a summary provided herein.  In order 
to identify land parcels as having a condition or potential condition, a variety of data sources 
were reviewed, including EcoLog ERIS (EcoLog ERIS (2009) and select Phase I/II 
Environmental Site Assessment reports, listed in Appendix A4.  According to Rules 138 to 143 
of the Technical Rules, a variety of criteria must be met in order for a site to qualify as a 
condition.  As a result, available data such as soil and groundwater quality reports, spill clean-up 
or remediation efforts, and record of site condition information were reviewed.  For York Region, 
it was determined that in all cases, insufficient data was available to be able to allow for the 
definitive classification of a condition, and therefore all the sites were identified as potential 
conditions. 

  



Figure 2-1
This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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3.0 Aurora/Newmarket 

The Town of Aurora is located on the northern flank of the Oak Ridges Moraine within the Lake 
Simcoe drainage basin (Genivar, 2007).  Aurora is almost entirely within the SGBLS-SPR and 
borders the CTC-SPR. 

The Town of Aurora is serviced through a blended municipal water supply, which includes 
surface water from Lake Ontario and groundwater supply from six (6) municipal wells: Well 
Nos. 1, 2, 3, 4, 5 and 6 (Genivar, 2007).  Please refer to Table 3-1A for more information on the 
Aurora municipal wells. 

Table 3-1A Municipal Well Information – Aurora 

Well No. Depth1 
(mbgs2) 

Screened 
Interval1 (mbgs2) Aquifer3 

Geochemical 
Type of  
Water4 

Permitted 
Capacity (m3/day)3

1 98.45 92.35 to 98.45 
Thorncliffe 
Formation Calcium 

bicarbonate 
 

3,273 
2 103.63 91.44 to 103.63 5,892 
3 102.11 91.44 to 102.11 5,237 
4 101.19 89.00 to 101.19 7,856 

5 101.80 89.60 to 101.80 Scarborough 
Formation 5,892 

6 91.80 79.99 to 91.80 Thorncliffe 
Formation 3,470 

1. Information provided by York Region 
2. Metres below ground surface (mbgs) 
3. Earthfx (2007 and 2009) 
4. Genivar (2007) 

 

The Town of Newmarket is located on the northern flank of the Oak Ridges Moraine within the 
Lake Simcoe drainage basin (Genivar, 2007).  Newmarket is entirely within the SGBLS-SPR. 

The Town of Newmarket obtains its potable water supply from six (6) municipal wells: Well 
Nos. 1, 2, 13, 14, 15, and 16 (Genivar, 2007).  Periodically, the southern portion of Newmarket 
may also receive potable water through a small feed from the Aurora water supply system.  
Please refer to Table 3-1B for more information on the Newmarket municipal wells. 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    
Aurora/Newmarket  
June 28, 2010 

3.2  sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 

Table 3-1B Municipal Well Information – Newmarket 

Well No. Depth1 
(mbgs2) 

Screened 
Interval1 (mbgs2) Aquifer3 

Geochemical 
Type of  
Water4 

Permitted 
Capacity 
(m3/day)3 

1 91.90 84.28 to 91.90 Thorncliffe 
Formation 

Calcium 
bicarbonate 

 

2,291 
2 94.18 86.26 to 94.18 4,583 

13 109.12 100.28 to 109.12 Scarborough 
Formation 5,892 

14 48.77 41.12 to 48.77 Oak Ridges 
Moraine 2,291 

15 98.33 84.13 to 98.33 Scarborough 
Formation 

3,273 
16 106.68 98.76 to 106.68 5,630 
1. Information provided by York Region 
2. Metres below ground surface (mbgs) 
3. Earthfx (2007 and 2009) 
4. Genivar (2007) 

3.1 GROUNDWATER VULNERABILITY 

The groundwater vulnerability analysis was completed by Earthfx (Earthfx, 2007 and 2009) and 
the results of this work are presented in Figures 3-1A, 3-1B, 3-2A and 3-2B.  The following 
WHPAs were delineated for Aurora and Newmarket municipal wells: 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to five years but greater than two years; and 

4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to twenty-five years but greater than five years. 

After the delineation of WHPAs, a vulnerability score was then calculated within a WHPA based 
on the category of the WHPA (i.e., WHPA-A or WHPA-B or WHPA-C or WHPA-D) and the 
relative vulnerability of the aquifer.   Transport pathways and any resulting vulnerability 
increases were not considered at this phase of the study, as previously described in 
Section 2.2. 

As shown on Figure 3-2A, WHPA-A around the Aurora and Newmarket municipal wells are the 
only areas that had a vulnerability score of 10.  However, for some of the Newmarket municipal 
wells, WHPA-B portions were also found to have a vulnerability score of 10 (Figure 3-2B).  For 
each of the 12 municipal wells, vulnerability scores were found to vary, however, in general, the 
scores ranged from 6 to 10 in WHPA-B, from 2 to 8 in WHPA-C, and from 2 to 6 in WHPA-D. 

For more information on the results of the groundwater vulnerability analysis please refer to 
Earthfx Reports (2007 and 2009). 
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3.2 DRINKING WATER QUALITY ISSUES 

The Water Quality Characterization and Issues Identification for Municipal Groundwater Supply 
System report completed by Genivar (2007) was reviewed to understand existing water quality 
trends and their applicability to the current study.  Water quality parameters reviewed in the 
Genivar Study (2007) included organic, inorganics, microbiological parameters, and 
radionuclides.  The Genivar (2007) report identified natural geochemical signatures of regional 
aquifers in York Region and temporal trends in water quality parameters. 

3.2.1 Aurora Municipal Wells 

The Genivar (2007) results indicate that the groundwater supply from Aurora municipal wells 
met the ODWQS (MOE, 2006) with the exception of iron which exceeded the AO, and 
manganese, which generally met but occasionally exceeded the ODWQS AO.  However, 
Genivar (2007) reported that elevated iron and manganese concentrations are common to the 
deep aquifers in York Region and are related to natural rock-water interactions.  The results 
also indicated that sodium concentrations in the wells were consistently near 20 mg/L.  An 
examination of microbiological data by Genivar (2007) indicated that while presence of coliforms 
has occurred occasionally in raw water throughout York Region, there are no recorded 
detections of E.coli at this well field.  

Parameters considered for the current study included calcium, chloride, hardness, sodium, and 
sulphate, based on a review of the Genivar Report (2007) results.  Water quality parameters 
related to anthropogenic sources (chloride and sodium) were selected based on noted 
increasing trends in several production wells within York Region.  The remaining parameters 
(hardness, calcium and sulphate) were considered to investigate any potential changes in 
source water composition.  Raw groundwater quality data was provided by York Region in 
electronic format for the Aurora municipal wells from as early as February 1995 to February 
2009 for evaluation in the current study.  The results of the water quality issues identification 
and evaluation process for the Aurora municipal wells are summarized in Table 3-2A. 

In order for a parameter to be considered an issue it must be present in the raw water at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were identified by comparing a 
trend of increasing concentrations of the parameter to issues evaluation benchmarks.  For more 
information on the methodology used to identify significant upward trends, please refer to 
Technical Memorandum A1 of Appendix A.  The results of the water quality issues identification 
and evaluation process do not show any significant upward trends.  Sodium concentrations 
were observed to be stable and below the recommended health officer notification level of 
20 mg/L (MOE, 2006).  In general, the observed parameter concentrations were well below the 
conservative water quality issues benchmark and ODWQS (MOE, 2006).  Therefore, drinking 
water quality issues were not identified for the Aurora municipal wells.
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Table 3-2A Identification and Evaluation of Drinking Water Quality Issues for Aurora   
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Aurora Well No. 1       

Calcium Y  N N n/a n/a n/a n/a NO 

Chloride Y  N N N n/a N n/a NO 

Hardness Y  N N n/a N n/a N NO 

Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Aurora Well No. 2       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 
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Sodium  Y  N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Aurora Well No. 3       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 

Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Aurora Well No. 4       

Calcium Y Y N N n/a n/a n/a n/a NO 
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Chloride Y Y N N N n/a N n/a NO 

Hardness Y  N N n/a N n/a N NO 

Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Aurora Well No. 5       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 

Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y  N N N n/a N n/a NO 
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Aurora Well No. 6       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y  N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 

Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data 

review process outlined in Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), 

Objectives, and Guidelines. June 2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 
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3.2.2 Newmarket Municipal Wells 

The Genivar (2007) results indicated that the groundwater supply from the Newmarket 
municipal wells met the ODWQS (MOE, 2006).  Concentrations of all key indicator parameters 
showed a consistently stable trend with time in all wells except Well No. 14 which showed an 
increasing trend in chloride and sodium.  Well No. 14 also showed elevated concentrations of 
nitrate and sulphate.  Sodium concentrations in all wells were consistently near 20 mg/L, which 
is the Medical Officer of Health reporting limit.  Elevated concentrations of iron in exceedance of 
the AO were reported in all wells, with manganese occasionally detected near the AO in select 
wells.  Genivar (2007) reported that elevated iron and manganese concentrations are common 
in deep aquifers in York Region.  An examination of microbiological data by Genivar (2007) 
indicated that while presence of coliforms has occurred occasionally in raw water throughout 
York Region, there are no recorded detections of E. coli at this well field. 

Parameters considered for the current study included calcium, chloride, hardness, sodium, and 
sulphate, based on a review of the Genivar Report (2007) results.  Water quality parameters 
related to anthropogenic sources (chloride and sodium) were selected based on noted 
increasing trends in several production wells within York Region.  The remaining parameters 
(hardness, calcium and sulphate) were considered to investigate any potential changes in 
source water composition.  Raw groundwater quality data was provided by York Region in 
electronic format for the Newmarket municipal wells from January 1993 to February 2009 for 
evaluation in the current study.  The results of the water quality issues identification and 
evaluation process for the Newmarket municipal wells are summarized in Table 3-2B. 

In order for a parameter to be considered an issue it must be present in the raw water at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were identified by comparing a 
trend of increasing concentrations of the parameter to issues evaluation benchmarks.  For more 
information on the methodology used to identify significant upward trends, please refer to 
Technical Memorandum A1 of Appendix A.  The results of the water quality issues identification 
and evaluation process do not show any upward trends except for sodium and chloride at 
Newmarket Well No. 14, which showed significant upward trends over time as illustrated on 
Figure B1 (Appendix B).  Chloride concentrations were observed to be near or above the 
conservative issues benchmark of 125 mg/L (50% of the AO of ODWQS (MOE, 2006) for 
chloride in drinking water).  However, observed chloride concentrations were below the AO of 
250 mg/L (MOE, 2006) and therefore does not meet the criteria to report it as an issue 
(Technical Memorandum A1). 

Sodium concentrations in Newmarket Wells 1, 2, 13, 15, and 16 show slight upward or stable 
trend over time. Sodium concentrations have recently been slightly above the recommended 
local health officer notification level of 20 mg/L for Newmarket Well No. 14 (Figure B1).  The AO 
for sodium in drinking water is 200 mg/L.  In accordance with the ODWQS, York Region notifies 
the local medical officer of health when the sodium concentration exceeds 20 mg/L so that this 
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information may be communicated to local physicians for their use with patients on sodium 
restricted diets (MOE, 2006).  Elevated concentrations of sodium and chloride observed in the 
unconfined Oak Ridges Moraine Complex aquifer well (Newmarket Well No. 14) indicates 
limited system isolation from the surficial activities.  No pathogen threats were noted for this well 
field 

In general, groundwater quality meets the ODWQS (MOE, 2006).  Therefore, drinking water 
quality issues were not identified for the Newmarket municipal wells.
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Table 3-2B Identification and Evaluation of Drinking Water Quality Issues for Newmarket: 
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Newmarket Well No. 1        

Calcium Y Y N N n/a n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a n/a NO 

Hardness Y Y N N n/a N n/a N n/a NO 

Sodium  Y Y N N N n/a N n/a n/a NO 

Sulphate  Y Y N N N n/a N n/a n/a NO 

Newmarket Well No. 2        

Calcium Y Y N N n/a n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a n/a NO 
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Hardness Y Y N N n/a N n/a N n/a NO 

Sodium  Y  N N N n/a N n/a n/a NO 

Sulphate  Y Y N N N n/a N n/a n/a NO 

Newmarket Well No. 
13        

Calcium Y Y N N n/a n/a n/a n/a n/a NO 

Chloride Y  N N N n/a N n/a n/a NO 

Hardness Y Y N N n/a N n/a N n/a NO 

Sodium  Y  N N N n/a N n/a n/a NO 

Sulphate  Y Y N N N n/a N n/a n/a NO 

Newmarket Well No. 
14        
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Calcium Y Y N N n/a n/a n/a n/a n/a NO 

Chloride Y  Y Y N n/a Y n/a N NO 

Hardness Y  N N n/a N n/a N n/a NO 

Sodium  Y Y Y Y N n/a N n/a n/a NO 

Sulphate  Y Y N N N n/a N n/a n/a NO 

Newmarket Well No. 
15        

Calcium Y Y N N n/a n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a n/a NO 

Hardness Y Y N N n/a N n/a N n/a NO 

Sodium  Y Y N N N n/a N n/a n/a NO 

Sulphate  Y Y N N N n/a N n/a n/a NO 
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Newmarket Well No. 
16        

Calcium Y Y N N n/a n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a n/a NO 

Hardness Y Y N N n/a N n/a N n/a NO 

Sodium  Y  N N N n/a N n/a n/a NO 

Sulphate  Y Y N N N n/a N n/a n/a NO 

Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data 

review process outlined in Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), 

Objectives, and Guidelines. June 2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 
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3.3 DRINKING WATER QUALITY THREATS AND CONDITIONS 

3.3.1 Drinking Water Quality Threats 

Based on the data analysed and the threat enumeration exercise, the following activities 
(Figures 3-3A and 3-3B) from the list of 21 prescribed drinking water threats in the Clean Water 
Act (2006) (Table 3-3) were identified in the Aurora and Newmarket WHPA zones as detailed in 
the table below.  Technical Rule 119 provides direction on including any activities that are not 
prescribed in the Clean Water Act (2006).  No such inclusions have been made at present for 
this well field. 

Table 3-3 List of Activities by Zone and Vulnerability Score – Aurora/Newmarket 

Zone Vulnerability 
Score 

Activity (or Threat Type) 

WHPA-A 10 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 

The handling and storage of non-agricultural source material. 

The handling and storage of commercial fertilizer. 

The handling and storage of pesticide. 

The application of road salt. 

The handling and storage of fuel. 

The handling and storage of a dense non-aqueous phase liquid. 

The handling and storage of an organic solvent. 

WHPA-B 10 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 

The handling and storage of non-agricultural source material. 

The handling and storage of commercial fertilizer. 

The handling and storage of pesticide. 

The application of road salt. 

The handling and storage of fuel. 

The handling and storage of a dense non-aqueous phase liquid. 

The handling and storage of an organic solvent. 
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Zone Vulnerability 
Score 

Activity (or Threat Type) 

8 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 

The storage of agricultural source material. 

The handling and storage of non-agricultural source material. 

The handling and storage of commercial fertilizer. 

The handling and storage of pesticide. 

The application of road salt. 

The storage of snow. 

The handling and storage of fuel. 

The handling and storage of a dense non-aqueous phase liquid. 

The handling and storage of an organic solvent. 

The use of land as livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard. 

6 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 

The handling and storage of non-agricultural source material. 

The handling and storage of commercial fertilizer. 

The handling and storage of pesticide. 

The application of road salt. 

The handling and storage of fuel. 

The handling and storage of a dense non-aqueous phase liquid. 

The handling and storage of an organic solvent.  
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Zone Vulnerability 
Score 

Activity (or Threat Type) 

WHPA-C 

8 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 

The handling and storage of non-agricultural source material. 

The application of commercial fertilizer to land. 

The handling and storage of commercial fertilizer. 

The application of pesticide to land. 

The handling and storage of pesticide. 

The application of road salt. 

The handling and storage of road salt. 

The handling and storage of fuel. 

The handling and storage of a dense non-aqueous phase liquid. 

The handling and storage of an organic solvent. 

6 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 

The application of agricultural source material to land. 

The handling and storage of non-agricultural source material. 

The application of pesticide to land. 

The application of road salt. 

The handling and storage of road salt. 

The handling and storage of fuel. 

The handling and storage of a dense non-aqueous phase liquid. 

The handling and storage of an organic solvent. 

2 The handling and storage of a dense non-aqueous phase liquid. 

WHPA-D 6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 

The handling and storage of non-agricultural source material. 

The application of road salt. 

The handling and storage of fuel. 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    
Aurora/Newmarket 
June 28, 2010 

sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 3.17  

The following provides a breakdown of the threat enumeration.  For more information on the 
method used to enumerate the drinking water threats and resulting limitations and data gaps, 
please refer to Technical Memorandums A2 and A3 of Appendix A.  The threat enumeration 
was subdivided into two (2) general categories; non-managed land and managed land threats. 

3.3.2 Non-Managed Land Threats 

For the purposes of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The following non-managed land threats were identified within the Aurora and 
Newmarket well fields: 

 The establishment, operation or maintenance of a waste disposal site within the meaning of 
Part V of the Environmental Protection Act (1). 

 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act (2); 

 The handling and storage of non-agricultural source material (7); 

 The handling and storage of commercial fertilizer (9); 

 The handling and storage of pesticide (11); 

 The handling and storage of road salt (13); 

 The storage of snow (14); 

 The handling and storage of fuel (15);  

 The handling and storage of a dense non-aqueous phase liquid (16); and 

 The handling and storage of an organic solvent (17). 

Threats Associated With Vulnerability Areas 

For two (2) non-managed land threats, threats were assigned to areas associated with different 
vulnerability scores.  This was completed for the transmission of sewage through underground 
pipelines (The establishment, operation or maintenance of a system that collects, stores, 
transmits, treats or disposes of sewage within the meaning of the Ontario Water Resources Act 
(2)) which could potentially be considered a significant, moderate or low threat.  For the 
purposes of this study, a single threat was assigned to each of the vulnerability areas found 
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within each WHPA where municipal servicing exists.  Threats associated with unidentified 
residential and commercial heating fuel tanks (The handling and storage of fuel (15)) which 
could potentially be considered a significant threat were also identified.  In the case of home 
heating fuel tanks, a single threat was applied to all vulnerability areas within each WHPA with a 
score of 10, and was intended to represent all potential parcels in that area that may have a fuel 
storage tank associated with it.   

3.3.3 Managed Land Threats 

For the purpose of this study, managed land threats were considered to be activities where 
nutrients, chemicals or road salt are applied to land in order to improve its land use function.  
The Tables of Drinking Water Threats (MOE, 2009a) indicates that managed land threats 
identified within the Aurora and Newmarket well fields require the calculation of percent 
managed lands, hectares of managed lands, and/or nutrient units/unit as indicated below.  
Managed lands can include but are not limited to croplands, fallow land, improved pasture, 
lawns, sports fields and golf courses.  With the exception of road salt application, these threats 
are considered on a cumulative basis for each WHPA, and therefore all calculations were 
performed based on the area and land within each WHPA as per MOE guidelines (MOE 2009a; 
2009b): 

 The application of agricultural source material to land (3) (percent managed land and 
nutrient units per acre); 

 The storage of agricultural source material (4) (nutrient units per acre); 

 The application of commercial fertilizer to land (8) (percent managed land and nutrient units 
per acre); 

 The application of pesticide to land (10) (total application area in hectares);  

 The application of road salt (12) (percent impervious area); 

 The use of the land as livestock grazing or pasturing land (21) (nutrient units per acre); and  

 The use of land as an outdoor confinement area or a farm-animal yard (21) (nutrient units 
per hectare). 

The application of pesticide and the application of road salt were considered as managed land 
threats for the purpose of this study (Technical Memorandum A3, Appendix A).  These threats 
involve the application of a product to land in order to improve the overall land use function. 

In order to fully enumerate managed land threats with the exception of the application of road 
salt, it was necessary to calculate the percent managed lands and livestock density for WHPA-
A, WHPA-B, WHPA-C, and WHPA-D.  The results are tabulated below (Tables 3-4A and 3-4B) 
and presented in Figures 3-4A, 3-4B, 3-5A and 3-5B. 
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Table 3-4A Percentage Managed Lands and Nutrient Units – Aurora 

Zone Managed Lands (%) Total 
Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 

Nutrient 
Units / Ac 

Nutrient 
Units / Ha 

Agricultural Non-Agricultural     
WHPA-A  
(Aurora Wells No. 1 
to 4) 

0 32.4 32.4 1.4 0 0 

WHPA-A 
Aurora Well No. 5 0 31.3 31.3 1.0 0 0 

WHPA-A 
Aurora Well No. 6 0.1 6.2 6.3 0.2 0 0 

 WHPA-B 
(Aurora Wells No. 1 
to 4) 

0 31.8 31.8 68.6 0 0 

WHPA-B 
Aurora Well No. 5 0.3 28.2 28.5 60.2 22.0 53.5 

WHPA-B 
Aurora Well No. 6 5.9 27.0 32.9 9.3 0 0 

WHPA-C 
Aurora Well No. 6 0 30.0 30.0 2.1 0 0 

WHPA-C  
(Aurora Wells 1 to 
5, Newmarket 
Wells No. 13 and 
16) 

0 39.5 39.5 105.2 0 0 

WHPA-D 
Aurora Wells No. 1 
to 5, Newmarket 
Wells No. 13, 16, 1, 
2, and 15 

0 44.2 44.2 3.3 0 0 
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Table 3-4B Percentage Managed Lands and Nutrient Units – Newmarket 

Zone Managed Lands (%) Total 
Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 

Nutrient 
Units / Ac 

Nutrient 
Units / Ha 

Agricultural Non-Agricultural     
WHPA-A  
(Newmarket Well 
No. 1 and 2) 

0 35.8 35.8 1.6 0 0 

WHPA-A 
(Newmarket Well 
No. 13 and 16) 

0 34.3 34.3 1.2 0 0 

WHPA-A 
(Newmarket Well 
No. 14) 

0 49.4 49.4 1.6 0 0 

WHPA-A 
(Newmarket Well 
No. 15) 

0 38.2 38.2 1.2 0 0 

WHPA-B 
(Newmarket Well 
No. 1 and 2) 

0 40.0 40.0 38.0 0 0 

WHPA-B 
(Newmarket Well 
No. 13 and 16) 

0 35.6 35.6 27.0 0 0 

WHPA-B 
(Newmarket Well 
No. 14) 

0 41.3 41.3 17.8 0 0 

WHPA-B 
(Newmarket Well 
No. 15) 

0 40.5 40.5 15.0 0 0 

WHPA-C 
(Nonmarket Well 
No. 1, 2 and 15) 

0 38.7 38.7 28.3 0 0 

WHPA-C 
(Newmarket Well 
No. 14) 

0.5 30.1 30.6 18.0 0 0 

WHPA-C  
(Aurora Wells 1 to 
5, Newmarket Wells 
No. 13 and 16) 

0 39.5 39.5 105.2 0 0 

WHPA-D 
(Newmarket Well 
No. 14) 

0 37.9 37.9 3.8 0 0 

WHPA-D 
Aurora Wells No. 1 
to 5, Newmarket 
Wells No. 13, 16, 1, 
2, and 15 

0 44.2 44.2 3.3 0 0 
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3.3.3.1 Impervious Area 

In order to enumerate the managed land threat associated with the application of road salt, the 
percent impervious area within each WHPA for the Aurora and Newmarket well fields was 
calculated using the road network obtained from York Region.  The calculation was completed 
on a per square kilometer basis using the grid layout provided by the LSRCA.  The percent 
impervious area was considered together with the WHPA and vulnerability scores to determine 
the threat level associated with the application of road salt for each impervious surface.  
Table 3-6 below summarizes the highest threat level associated with each square kilometer 
grid.  For more information on the methodology and data gaps used in this assessment, please 
refer to Technical Memorandum A3 of Appendix A. 

Figures 3-6A and 3-6B illustrate the impervious area calculations for Aurora and Newmarket, 
and indicate the threat level (significant, moderate, low, or not applicable) assigned to each 
roadway within the WHPA with respect to the application of road salt.  The threat level was 
based on the percent impervious area, the WHPA, and the vulnerability score for each roadway.  
For the Aurora and Newmarket well fields, within WHPA-A, the percent of impervious area was 
less than 80 % and therefore all roads were assigned a moderate threat level.  Roads within 
WHPA-B and WHPA-C were either considered to be moderate, low, or not applicable.  Outside 
of WHPA-C, most roads were not considered to be a threat with respect to the application of 
road salt.  Table 3-5 summarizes the road network information for each threat level within the 
entire WHPA.  The data has been summarized into standard 2-lane kilometer (2-ln-km) road 
lengths assuming a standard road width of 12 m based on data supplied by Genivar (2007). 

Table 3-5 Threat Level Applied to Road Lengths – Aurora/Newmarket 

 Threat Level  

Zone Significant 
(2-ln km) 

Moderate 
(2-ln km) 

Low 
(2-ln km) 

Not 
Applicable 
(2-ln km) 

Total Road 
Length 

(2-ln km) 

WHPA-A 0 1.84 0 0 1.84 

WHPA-B 0 23.07 29.44 0 52.51 

WHPA-C 0 6.34 27.29 42.59 76.22 

WHPA-D 0 0 1.12 268.74 269.86 

Total 0 31.25 57.85 311.33 400.43 

Notes: Road lengths based on data provided by York Region. 
All road lengths were converted to the equivalent of a 2-lane kilometer (2-ln km) 
Threat level associated with the application of road salt. 
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3.3.4 Summary of Threats 

The following non-managed land and managed land threats were identified (Table 3-6) for the 
Aurora and Newmarket well fields. 

Table 3-6 Type and Number of Non-Managed Land and Managed Land Threats – 
Aurora/Newmarket 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 3.3.2) 

The establishment, operation or 
maintenance of a waste disposal site 
within the meaning of Part V of the 
Environmental Protection Act. 

70 50 0 120 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

19 37 29 85 

The handling and storage of non-
agricultural source material 3 3 12 18 

The handling and storage of commercial 
fertilizer. 13 8 18 39 

The handling and storage of pesticide. 10 8 16 34 

The handling and storage of road salt. 0 1 1 2 

The storage of snow. 0 1 0 1 

The handling and storage of fuel. 104 86 117 307 

The handling and storage of a dense non-
aqueous phase liquid. 247 0 0 247 

The handling and storage of an organic 
solvent. 50 24 49 123 

Managed Land Threats (Section 3.3.3) 

The application of agricultural source 
material to land. 0 1 1 2 

The storage of agricultural source 
material. 0 1 0 1 

The application of commercial fertilizer to 
land. 0 1 3 4 
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Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  

The application of pesticide to land. 0 0 6 6 

The use of land as livestock grazing or 
pasturing land, an outdoor confinement 
area or a farm animal yard.  

0 1 0 1 

The application of road salt. 0 22 11 33 

Total Non-Managed Land and Managed 
Land Threats 516 244 263 1,023 

Total Parcels 162 - - 222 

 

Non-Managed Land Threats 

In total, 516 significant non-managed land threats were identified, all of which were related to 
waste disposal sites (70 threats on 47 parcels), systems which store or transmit sewage (19 
threats on 6 parcels) and the handling and storage of non-agricultural source material (3 threats 
on 2 parcels), commercial fertilizer (13 threats on 8 parcels), pesticide (10 threats on 5 parcels), 
fuel (104 threats on 43 parcels), a dense non-aqueous phase liquid (247 threats on 137 
parcels), and an organic solvent (50 threats on 26 parcels).  An additional 460 non-managed 
land threats were identified as moderate or low threats to drinking water. 

Managed Land Threats 

No significant managed land threats were identified.  An additional 47 managed land threats 
were identified as moderate or low threats to drinking water. 

Total Non-Managed Land and Managed Land Threats 

Within the Aurora and Newmarket well fields, a total of 516 significant threats were identified on 
a total of 162 land parcels.  The threat and parcel counts differ due to either multiple significant 
threats on a parcel (i.e. a significant barrel due to both the handling and storage of pesticide and 
the handling and storage of fuel) or multiple businesses on a single parcel resulting in two (2) or 
more significant barrels identified for a single threat.  An additional 507 threats were identified 
as moderate or low threats to drinking water. 

Threats Associated With Vulnerability Areas 

In total, 10 significant threats were identified for residential and commercial heating fuel tanks 
within vulnerability areas with a score of 10, representing up to 1,142 threats for the handling 
and storage of fuel on all identified parcels within these vulnerability areas.  A total of 58 threats 
were identified relating to the transmission of sewage through underground pipelines, 9 of which 
were considered significant, 21 moderate and 28 low.   
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3.3.5 List of Drinking Water Threats – Conditions 

Based on the currently available information, 176 potential condition locations were identified 
within the WHPAs for the Newmarket and Aurora well fields (Figures 3-7A and 3-7B).  For 
information on the methodology used to identify potential conditions, please refer to Technical 
Memorandum A4 of Appendix A.  Due to the lack of available information, no conditions have 
been confirmed within the Aurora or Newmarket well fields.  The locations identified are 
potential conditions that would require further investigation.  The types and relative locations of 
these potential conditions are summarized in Table 3-7. 

Table 3-7 Type and Number of Potential Conditions – Aurora/Newmarket 

Potential Condition 
Zone Total 

WHPA-A WHPA-B WHPA-C WHPA-D  

Historical Waste Disposal Site 0 0 1 6 7 

Contaminated Sites on Federal 
Land 0 0 1 0 1 

Record of Site Condition 0 3 3 3 9 

Reported Spill Location 2 32 39 83 156 

Phase I/II ESA 0 1 1 1 3 

Total 2 36 45 93 176 

 

As summarized in Table 3-7 and presented on Figures 3-7A and 3-7B, the identified potential 
threats included contaminated sites on federal land (1), records of site conditions (9), reported 
spill locations (156), and those identified through Phase I/II ESAs (3).  The Phase I/II ESAs 
investigated are listed in Technical Memorandum A4.  Current soil and groundwater data was 
unavailable for these locations, and therefore it is difficult to conclude that soil or groundwater 
contamination at a location is above a drinking water standard, and this is a key requirement to 
a site being classified as a condition under the Clean Water Act. 

This assessment also identified seven (7) historical waste disposal sites within WHPA-C and 
WHPA-D.  However, at the time of this study there was no data available to determine soil or 
groundwater concentrations in the vicinity of these landfills, and as a result, it is not possible to 
classify these sites as a drinking water quality condition.  Therefore, these locations were 
identified in this assessment as potential conditions 
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WHPA-A (Score 10):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The application of road salt.

WHPA-B (Score 6):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of non-agricultural source material.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-B (Score 8):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The handling and storage of non-agricultural source material.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-B (Score 8):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-B (Score 10):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-C (Score 2):

- The handling and storage of a dense non-aqueous phase liquid.

WHPA-B (Score 6):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of non-agricultural source material.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.
- The storage of snow.

WHPA-C (Score 8):

- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The application of road salt.
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WHPA-A (Score 10):

- The handling and storage of commercial fertilizer.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-B (Score 6):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of non-agricultural source material.
- The handling and storage of fuel.
- The application of road salt.

WHPA-A (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of road salt.

WHPA-B (Score 8):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The storage of agricultural source material.
- The handling and storage of non-agricultural source material.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The use of land as livestock grazing or pasturing land,
an outdoor confinement area or a farm-animal yard.
- The application of road salt.

WHPA-C (Score 6):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of non-agricultural source material.
- The handling and storage of road salt.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-B (Score 6):

- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The application of road salt.
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This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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WHPA-B (Score 8):
- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-B (Score 10):
- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-A (Score 10):
- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The handling and storage of non-agricultural source material.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.

WHPA-B (Score 10):
- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-C (Score 8):
- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of non-agricultural source material.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of road salt.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-C (Score 6):
- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of pesticide to land.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-D (Score 6):
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of non-agricultural source material.
- The handling and storage of fuel.
- The application of road salt.

Aurora Well No. 5

WHPA-A (Score 10):
- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The handling and storage of commercial fertilizer.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-B (Score 6):
- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
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that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of non-agricultural source material.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The application of road salt.

WHPA-B (Score 8):
- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-A (Score 10):
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of non-agricultural source material.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-B (Score 6):
- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-B (Score 8):
- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The handling and storage of fuel.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-B (Score 10):
- The establishment, operation or maintenance of a
waste.
disposal site within the meaning of Part V of the
Environmental Protection Act.
- The establishment, operation or maintenance of a
system that collects, stores, transmits, treats or disposes
of sewage within the meaning of the Ontario Water
Resources Act.
- The handling and storage of non-agricultural source material.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-B (Score 6):
- The handling and storage of fuel.
- The handling and storage of a dense
non-aqueous phase liquid.
- The application of road salt.
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the base data, errors may exist.
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WHPA-D:
44.2% (3.3 ha) Managed Lands
  0.0% Ag Lands
  44.2% Non-Ag Lands

WHPA-C:
39.5% (105.2 ha) Managed Lands
  0.0% Ag Lands
  39.5% Non-Ag Lands

WHPA-B:
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  31.8% Non-Ag Lands
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  32.4% Non-Ag Lands
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  6.2% Non-Ag Lands

WHPA-B:
32.9% (9.3 ha) Managed Lands
  5.9% Ag Lands
  27.0% Non-Ag Lands

WHPA-C:
30.0% (2.1 ha) Managed Lands
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  0.3% Ag Lands
  28.2% Non-Ag Lands
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Figure 3-4A
This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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WHPA-D:
44.2% (3.3 ha) Managed Lands
  0.0% Ag Lands
  44.2% Non-Ag Lands
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This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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Figure 3-5B
This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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Figure 3-7A
This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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4.0 Holland Landing 

Holland Landing is located in the Town of East Gwillimbury, north of the Oak Ridges Moraine 
within the Lake Simcoe drainage basin (Genivar, 2007).  Holland Landing is entirely within the 
SGBLS-SPR. 

The Community of Holland Landing obtains its potable water supply from two (2) municipal 
wells: Well No. 1 and Well No. 2.  Please refer to Table 4-1 for more information on the Holland 
Landing municipal wells. 

Table 4-1 Municipal Well Information – Holland Landing 

Well No. Depth1 
(mbgs2) 

Screened 
Interval1 (mbgs2) Aquifer3 

Geochemical 
Type of  
Water4 

Permitted 
Capacity 
(m3/day)3 

1 79.28 70.13 to 79.28 Thorncliffe 
Formation Calcium 

bicarbonate 

2,291 

2 71.63 63.82 to 71.63 Scarborough 
Formation 3,600 

1 Information provided by York Region 
2 Metres below ground surface (mbgs) 
3 Earthfx (2007 and 2009) 
4 Genivar (2007) 

4.1 GROUNDWATER VULNERABILITY 

The groundwater vulnerability analysis was completed by Earthfx (Earthfx, 2007 and 2009) and 
the results of this work are presented in Figures 4-1 and 4-2.  As shown on Figure 4-1, the 
following WHPAs were delineated for Holland Landing municipal wells: 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to five years but greater than two years; and 

4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to twenty-five years but greater than five years. 

After the delineation of WHPAs, a vulnerability score was calculated within a WHPA based on 
the category of the WHPA (i.e., WHPA-A or WHPA-B or WHPA-C or WHPA-D) and the relative 
vulnerability of the aquifer.   Transport pathways and any resulting vulnerability increases were 
not considered at this phase of the study, as previously described in Section 2.2. 
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As shown on Figure 4-2, WHPA-A around the Holland Landing municipal wells was the only 
area that had a vulnerability score of 10.  WHPA-B was assigned vulnerability scores of 6 and 8. 
The area within WHPA-C had a vulnerability score of 2 and 6, and vulnerability scores were 2 
and 4 within WHPA-D. 

For more information on the results of groundwater vulnerability analysis please refer to Earthfx 
Reports (2007 and 2009). 

4.2 DRINKING WATER QUALITY ISSUES 

The Water Quality Characterization and Issues Identification for Municipal Groundwater Supply 
System report completed by Genivar (2007) was reviewed to understand existing water quality 
trends and their applicability to the current study.  Water quality parameters reviewed in the 
Genivar Study (2007) included organic, inorganics, microbiological parameters, and 
radionuclides.  The Genivar (2007) report identified natural geochemical signatures of regional 
aquifers in York Region and temporal trends in water quality parameters. 

The Genivar (2007) results indicated that the groundwater supply from Holland Landing 
municipal wells met the ODWQS (MOE, 2006), with the exception of iron, which exceeded the 
AO for both production wells. Manganese concentrations were generally near the ODWQS AO.  
As reported by Genivar (2007), elevated iron and manganese are common in deep aquifers in 
York Region.  An examination of microbiological data by Genivar (2007) indicated that while 
presence of coliforms has occurred occasionally in raw water throughout York Region, there are 
no recorded detections of E. coli at this well field. 

Parameters considered for the current study included calcium, chloride, hardness, sodium, and 
sulphate, based on a review of the Genivar Report (2007) results.  Water quality parameters 
related to anthropogenic sources (chloride and sodium) were selected based on noted 
increasing trends in several production wells within York Region.  The remaining parameters 
(hardness, calcium and sulphate) were considered to investigate any potential changes in 
source water composition.  Raw groundwater quality data was provided by York Region in 
electronic format for the Holland Landing municipal wells from March 1999 to February 2009 for 
evaluation in the current study.  The results of the water quality issues identification and 
evaluation process for the Holland Landing municipal wells are summarized in Table 4-2. 

In order for a parameter to be considered an issue it must be present in the raw water at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were identified by comparing a 
trend of increasing concentrations of the parameter to issues evaluation benchmarks.  For more 
information on the methodology used to identify significant upward trends, please refer to 
Technical Memorandum A1 of Appendix A. 

The results of the water quality issues identification and evaluation process do not show upward 
trends, and observed parameter concentrations were below the ODWQS (MOE, 2006) and the 
issues benchmarks. Therefore, no parameters were identified as drinking water issues for 
Holland Landing Well No. 1 and Holland Landing Well No. 2.  However, sodium concentrations 
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were observed to be consistently above 20 mg/L at both Holland Landing municipal wells.  The 
AO for sodium in drinking water is 200 mg/L.  In accordance with the ODWQS, York Region 
notifies the local medical officer of health when the sodium concentration exceeds 20 mg/L so 
that this information may be communicated to local physicians for their use with patients on 
sodium restricted diets (MOE, 2006).   
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Table 4-2 Identification and Evaluation of Drinking Water Quality Issues for Holland Landing 
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Holland Landing Well 
No. 1       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 

Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Holland Landing Well 
No. 2       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 
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Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data 

review process outlined in Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), 

Objectives, and Guidelines. June 2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 
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4.3 DRINKING WATER QUALITY THREATS AND CONDITIONS 

4.3.1 Drinking Water Quality Threats 

Based on the data analysed and the threat enumeration exercise, the following activities 
(Figure 4-3) from the list of 21 prescribed drinking water threats in the Clean Water Act (2006) 
(Table 4-3) were identified in the Holland Landing WHPA zones as detailed in the table below.  
Technical Rule 119 provides direction on including any activities that are not prescribed in the 
Clean Water Act (2006).  No such inclusions have been made at present for this well field. 

Table 4-3 List of Activities by Zone and Vulnerability Score – Holland Landing 

Zone Vulnerability 
Score Activity (or Threat Type) 

WHPA-A 10 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of 
the Ontario Water Resources Act. 

The application of road salt. 

The handling and storage of fuel. 

WHPA-B 

8 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of 
the Ontario Water Resources Act. 

The application of agricultural source material to land. 

The storage of agricultural source material. 

The application of commercial fertilizer to land. 

The handling and storage of commercial fertilizer. 

The application of pesticide to land. 

The handling and storage of pesticide. 

The application of road salt. 

The handling and storage of fuel. 

The use of land as livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard. 

6 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of 
the Ontario Water Resources Act. 

The application of agricultural source material to land. 

The application of commercial fertilizer to land. 
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Zone Vulnerability 
Score Activity (or Threat Type) 

The handling and storage of commercial fertilizer. 

The application of pesticide to land. 

The handling and storage of pesticide. 

The application of road salt. 

The handling and storage of fuel. 

WHPA-C 6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of 
the Ontario Water Resources Act. 

The application of agricultural source material to land. 

The application of commercial fertilizer to land. 

The application of pesticide to land. 

The application of road salt. 

 

The following provides a breakdown of the threat enumeration.  For more information on the 
method used to enumerate the drinking water threats and resulting limitations and data gaps, 
please refer to Technical Memorandums A2 and A3 of Appendix A.  The threat enumeration 
was subdivided into two (2) general categories; non-managed land and managed land threats. 

4.3.2 Non-Managed Land Threats 

For the purposes of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The following non-managed land threats were identified within the Holland 
Landing well field: 

 The establishment, operation or maintenance of a waste disposal site within the meaning of 
Part V of the Environmental Protection Act (1); 

 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act (2); 

 The handling and storage of commercial fertilizer (9); 
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 The handling and storage of pesticide (11); and 

 The handling and storage of fuel (15). 

Threats Associated With Vulnerability Areas 

For two (2) non-managed land threats, threats were assigned to areas associated with different 
vulnerability scores.  This was completed for the transmission of sewage through underground 
pipelines (The establishment, operation or maintenance of a system that collects, stores, 
transmits, treats or disposes of sewage within the meaning of the Ontario Water Resources Act 
(2)) which could potentially be considered a significant, moderate or low threat.  For the 
purposes of this study, a single threat was assigned to each of the vulnerability areas found 
within each WHPA where municipal servicing exists.  Threats associated with unidentified 
residential and commercial heating fuel tanks (The handling and storage of fuel (15)) which 
could potentially be considered a significant threat were also identified.  In the case of home 
heating fuel tanks, a single threat was applied to all vulnerability areas within each WHPA with a 
score of 10, and was intended to represent all potential parcels in that area that may have a fuel 
storage tank associated with it.   

4.3.3 Managed Land Threats 

For the purpose of this study, managed land threats were considered to be activities where 
nutrients, chemicals or road salt are applied to land in order to improve its land use function.  
The Tables of Drinking Water Threats (MOE, 2009a) indicates that managed land threats 
identified within the Holland Landing well field require the calculation of percent managed lands, 
hectares of managed lands, and/or nutrient units/unit as indicated below.  Managed lands can 
include but are not limited to croplands, fallow land, improved pasture, lawns, sports fields and 
golf courses.  With the exception of road salt application, these threats are considered on a 
cumulative basis for each WHPA, and therefore all calculations were performed based on the 
area and land within each WHPA as per MOE guidelines (MOE 2009a; 2009b): 

 The application of agricultural source material to land (3) (percent managed land and 
nutrient units per acre); 

 The storage of agricultural source material (4) (nutrient units per acre); 

 The application of commercial fertilizer to land (8) (percent managed land and nutrient units 
per acre); 

 The application of pesticide to land (10) (total application area in hectares); 

 The application of road salt (12) (percent impervious area); 

 The use of the land as livestock grazing or pasturing land (21) (nutrient units per acre); and 
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 The use of land as an outdoor confinement area or a farm-animal yard (21) (nutrient units 
per hectare). 

The application of pesticide and the application of road salt were considered as managed land 
threats for the purpose of this study (Technical Memorandum A3, Appendix A).  These threats 
involve the application of a product to land in order to improve the overall land use function. 

In order to fully enumerate managed land threats with the exception of the application of road 
salt, it was necessary to calculate the percent managed lands and livestock density for WHPA-
A, WHPA-B and WHPA-C.  Calculations were not completed for WHPA-D.  The results are 
tabulated below (Table 4-4) and presented in Figures 4-4 and 4-5. 

Table 4-4 Percentage Managed Lands and Nutrient Units – Holland Landing 

Zone Managed Lands (%) 
Total 

Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 
Nutrient 

Units / Ac 
Nutrient 

Units / Ha 

Agricultural Non-Agricultural     
WHPA-A  
(Well No. 1) 0 30.0 30.0 0.9 0 0 

WHPA-A 
(Well No. 2) 35.1 19.5 54.6 1.7 0 0 

WHPA-B  19.9 26.4 46.3 52.7 0.9 2.3 

WHPA-C  58.8 9.0 67.8 28.4 0 0 

 

4.3.3.1 Impervious Area 

In order to enumerate the managed land threat associated with the application of road salt, the 
percent impervious area within each WHPA was calculated using the road network obtained 
from York Region.  The calculation was completed on a per square kilometer basis using the 
grid layout provided by the LSRCA.  The percent impervious area was considered together with 
the WHPA and vulnerability scores to determine the threat level associated with the application 
of road salt for each impervious surface.  Table 4-6 below summarizes the highest threat level 
associated with each square kilometer grid.  For more information on the methodology and data 
gaps used in this assessment, please refer to Technical Memorandum A3 of Appendix A. 

Figure 4-6 illustrates the impervious area calculations and indicates the threat level (significant, 
moderate, low, or not applicable) assigned to each roadway within the WHPA with respect to 
the application of road salt.  The threat level was based on the percent impervious area, the 
WHPA, and the vulnerability score for each roadway.  For the Holland Landing well field, within 
WHPA-A, the percent impervious area was less than 80%, and therefore all roads were 
assigned a moderate threat level.  Roads within WHPA-B and WHPA-C were either considered 
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to be a moderate or low threat, or not applicable.  Outside of WHPA-C, no roads were 
considered to be a threat with respect to the application of road salt.  Table 4-5 summarizes the 
road network information for each threat level within the entire WHPA.  The data has been 
summarized into standard 2-lane kilometer (2-ln-km) road lengths assuming a standard road 
width of 12 m based on data supplied by Genivar (2007). 

Table 4-5 Threat Level Applied to Road Lengths – Holland Landing 

 Threat Level  

Zone Significant 
(2-ln km) 

Moderate 
(2-ln km) 

Low 
(2-ln km) 

Not 
Applicable 
(2-ln km)) 

Total Road 
Length 

(2-ln km) 
WHPA-A 0 0.51 0 0 0.51 

WHPA-B 0 0.08 5.50 0 5.58 

WHPA-C 0 0 0.49 3.07 3.56 

WHPA-D 0 0 0 45.38 45.38 

Total 0 0.59 5.99 48.45 55.03 

Notes: Road lengths based on data provided by York Region. 
All road lengths were converted to the equivalent of a 2-lane kilometer (2-ln km) 
Threat level associated with the application of road salt. 

4.3.4 Summary of Threats 

The following non-managed land and managed land threats were identified (Table 4-6) for the 
Holland Landing well field. 

Table 4-6 Type and Number of Non-Managed Land and Managed Land Threats – Holland 
Landing 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 4.3.2) 

The establishment, operation or 
maintenance of a waste disposal site 
within the meaning of Part V of the 
Environmental Protection Act. 

0 1 0 1 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

6 32 26 64 

The handling and storage of commercial 
fertilizer. 0 1 1 2 
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Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 4.3.2) 

The handling and storage of pesticide. 0 1 1 2 

The handling and storage of fuel. 2 1 3 6 

Managed Land Threats (Section 4.3.3) 

The application of agricultural source 
material to land 0 2 7 9 

The storage of agricultural source 
material. 0 1 0 1 

The application of pesticide to land. 0 2 7 9 

The application of commercial fertilizer to 
land. 0 2 7 9 

The use of land as livestock grazing or 
pasturing land, an outdoor confinement 
area or a farm animal yard.  

0 1 0 1 

The application of road salt. 0 3 1 4 

Total Non-Managed Land and Managed 
Land Threats 8 47 53 108 

Total Parcels 8 - - 61 

 

Non-Managed Land Threats 

In total, 8 significant non-managed land threats were identified, all of which were related to 
systems which store or transmit sewage (6 threats on 6 parcels) and the handling and storage 
of fuel (2 threats on 2 parcels).  An additional 67 non-managed land threats were identified as 
moderate or low threats to drinking water. 

Managed Land Threats 

No significant managed land threats were identified for the Holland Landing well field.  A total of 
33 managed land threats were identified as moderate or low threats to drinking water. 

Total Non-Managed Land and Managed Land Threats 

Within the Holland Landing well field, a total of eight (8) significant threats were identified on a 
total of eight (8) land parcels.  An additional 100 threats were identified as moderate or low 
threats to drinking water. 
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Threats Associated With Vulnerability Areas 

In total, two (2) significant threats were identified for residential and commercial heating fuel 
tanks within vulnerability areas with a score of 10, representing up to 62 threats for the handling 
and storage of fuel on all identified parcels within these vulnerability areas.  A total of 5 threats 
were identified relating to the transmission of sewage through underground pipelines, 2 of which 
were considered significant, 1 moderate and 2 low.   

4.3.5 List of Drinking Water Threats – Conditions 

Based on the currently available information, five (5) potential condition locations were identified 
within the WHPAs (Figure 4-7), all of which were outside of WHPA-A.  For information on the 
methodology used to identify potential conditions, please refer to Technical Memorandum A4 of 
Appendix A.  Due to the lack of available information, no conditions have been confirmed within 
the Holland Landing well field.  The locations identified are potential conditions that would 
require further investigation.  The types and relative locations of these potential conditions are 
summarized in Table 4-7. 

Table 4-7 Type and Number of Potential Conditions – Holland Landing 

Potential Condition 
Zone Total 

WHPA-A WHPA-B WHPA-C WHPA-D  

Historical Waste Disposal Site 0 0 0 1 1 

Reported Spill Location 0 2 0 2 4 

Total 0 2 0 3 5 

 

As summarized in Table 4-7 and presented on Figure 4-7, the identified potential threats 
included four (4) reported spill locations.  Current soil and groundwater data was unavailable for 
these reported spill locations and therefore it is difficult to conclude that soil or groundwater 
contamination at a location is above a drinking water standard, and this is a key requirement to 
a site being classified as a Condition under the Clean Water Act. 

This assessment also identified one (1) historical waste disposal site within WHPA-D.  However, 
there is no data available to determine soil or groundwater concentrations in the vicinity of this 
landfill, and as a result, it is not possible to classify this landfill site as a drinking water quality 
condition.  Therefore, these locations were identified in this assessment as potential conditions. 
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Figure 4-1
This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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WHPA-A (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of fuel.
- The application of road salt.

WHPA-B (Score 6):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The application of road salt.

WHPA-B (Score 8):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The storage of agricultural source material.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The use of land as livestock grazing or pasturing land,
an outdoor confinement area or a farm-animal yard.
- The application of road salt.

WHPA-C (Score 6):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The application of road salt.
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This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.

Identified Activities
within Vulnerability

Zones - Holland
Landing

 

Municipal Well Type 1

Roads

Wellhead Protection Areas
WHPA-A

WHPA-B

WHPA-C

WHPA-D

Vulnerability Scoring
2 (Low)

4

6

8

10 (High)

UTM Zone 17N, NAD 83

Scale: 1:30,000
0 500 m

King

Vaughan

Markham

East Gwillimbury

Whitchurch-
Stouffville

Richmond 
 Hill

Aurora

Newmarket

Key Map

Created By: R. Freymond
                    S. Stroszka-Li
Project #: 122510019
Date: June 2010

1.
NOTES

Vulnerability scoring provided by Earthfx,
2007 and 2009.



WHPA-C:
88.5% (32.9 ha) Managed Lands
  85.4% Ag Lands
  3.1% Non-Ag Lands

WHPA-C:
67.8% (28.4 ha) Managed Lands
  58.8% Ag Lands
  9.0% Non-Ag Lands

WHPA-B:
46.3% (52.7 ha) Managed Lands
  19.9% Ag Lands
  26.4% Non-Ag Lands

WHPA-A:
54.6% (1.7 ha) Managed Lands
  35.1% Ag Lands
  19.5% Non-Ag Lands

WHPA-A:
30.0% (0.9 ha) Managed Lands
  0.0% Ag Lands
  30.0% Non-Ag Lands

Holland Landing Well No. 1

Holland Landing Well No. 2

Leslie Street

Green Lane East

Mount Albert Road

2nd Concession Road

Doane Road

Toll Road

Green Lane WestBathurst Street

Farr Avenue

Main Street North

Mount Albert Road

Doane Road

Figure 4-4
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the base data, errors may exist.
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This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.

King

Vaughan

Markham

East Gwillimbury

Whitchurch-
Stouffville

Richmond 
 Hill

Aurora

Newmarket

Livestock Density -
Holland Landing

 

UTM Zone 17N, NAD 83

Scale: 1:30,000
0 500 m

Key Map

Municipal Well Type 1
Roads

Wellhead Protection Areas
WHPA-A
WHPA-B
WHPA-C
WHPA-D

Nutrient Units / Acre
≤ 0.5
>0.5 - 1.0
≥ 1.0

NOTES
1. Please refer to Section 2.0 of the Assessment

Report for summary of prescribed threat categories.

Created By: R. Freymond
                    S. Stroszka-Li
Project #: 122510019
Date: June 2010



Holland Landing Well No. 1

Holland Landing Well No. 2

23--77

22--76

23--76
23--75

24--76

25--78

24--77

22--7722--75

24--75

25--77

24--78

25--76

22--74

23--74 23--78

25--79

20--7620--75

22--78

21--76

25--75

21--75

24--79

26--78

21--77

26--77 26--79

24--74

21--74

20--74 20--77

Leslie Street

Green Lane East

Yonge Street

Highway 11

Mount Albert Road

2nd Concession Road

Doane Road

Toll Road

Green Lane West

Morning Sideroad

Holland Landing Road

Bathurst Street

Farr Avenue

Bradford Street

Main Street North

Valley Trail

Rogers Road

Mount Albert Road

Doane Road

Figure 4-6
This map was produced for York Region by Stantec for purposes of
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data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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5.0 Mount Albert 

Mount Albert is located in the Town of East Gwillimbury, on the northern flank of the Oak Ridges 
Moraine within the Lake Simcoe drainage basin (Genivar, 2007).  Mount Albert is entirely within 
the SGBLS-SPR. 

The Community of Mount Albert obtains its potable water supply from three (3) municipal wells: 
Well Nos. 1, 2, and 3 (Genivar, 2007).  Please refer to Table 5-1 for more information on the 
Mount Albert municipal wells. 

Table 5-1 Municipal Well Information – Mount Albert 

Well No. Depth1 
(mbgs2) 

Screened 
Interval1 (mbgs2) Aquifer3 

Geochemical 
Type of  
Water4 

Permitted 
Capacity 
(m3/day)3 

1 64.31 54.56 to 64.31 Thorncliffe 
Formation 

Calcium 
bicarbonate 

3,273 
2 64.00 54.86 to 64.00 3,273 
3 85.50 74.67 to 85.50 Unknown 3,273 
1. Information provided by York Region 
2. Metres below ground surface (mbgs) 
3. Earthfx (2009). Please note that the maximum permitted capacity for the individual well is 

provided. However, the combined permitted capacity from any combination of Mount Albert 
Wells (Well Nos. 1, 2, or 3) is limited to 4,990 m3/day (Earthfx, 2009) 

4. Genivar (2007) 

5.1 GROUNDWATER VULNERABILITY 

The groundwater vulnerability analysis was completed by Earthfx (Earthfx, 2007 and 2009) and 
the results of this work are presented in Figures 5-1 and 5-2.  As shown on Figure 5-1, the 
following WHPAs were delineated for Mount Albert municipal wells: 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to five years but greater than two years; and 

4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to twenty-five years but greater than five years. 

After the delineation of WHPAs, a vulnerability score was then calculated within a WHPA based 
on the category of the WHPA (i.e., WHPA-A or WHPA-B or WHPA-C or WHPA-D) and the 
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relative vulnerability of the aquifer.  Transport pathways and any resulting vulnerability increases 
were not considered at this phase of the study, as previously described in Section 2.2. 

As shown on Figure 5-2, WHPA-A around the Mount Albert municipal wells is the only area that 
had a vulnerability score of 10.  WHPA-B was assigned vulnerability scores of 6 and 8. Most of 
the area within WHPA-C had a vulnerability score of 2, and vulnerability scores were 2 and 4 
within WHPA-D. 

For more information on the results of groundwater vulnerability analysis please refer to Earthfx 
Reports (2007 and 2009). 

5.2 DRINKING WATER QUALITY ISSUES 

The Water Quality Characterization and Issues Identification for Municipal Groundwater Supply 
report completed by Genivar (2007) was reviewed to understand existing water quality trends 
and their applicability to the current study.  Water quality parameters reviewed in the Genivar 
Study (2007) included organic, inorganics, microbiological parameters, and radionuclides.  The 
Genivar (2007) report identified natural geochemical signatures of regional aquifers in York 
Region and temporal trends in water quality parameters. 

The Genivar (2007) results indicated a slight increasing trend with time for chloride and sodium 
concentrations in Mount Albert Well No. 1 and 2 (Figures B2 and B3, Appendix B) as Well 3 is 
under construction, anticipated to be online in Fall 2010.  Concentrations of nitrate and sulphate 
were stable in Mount Albert Well No. 1 and 2 over the same period of time.  Genivar (2007) 
reported that the groundwater quality from the Mount Albert Well No. 1 and 2 generally met the 
ODWQS (MOE, 2006), with the exception of iron and manganese which exceeded the AO in 
both wells.  Elevated iron and manganese concentrations are common in deep aquifers in York 
Regions and are generally considered to be caused by natural rock and groundwater 
interaction.  An examination of microbiological data by Genivar (2007) indicated that while 
presence of coliforms has occurred occasionally in raw water throughout York Region, there are 
no recorded detections of E. coli at this well field. 

Parameters considered for the current study included calcium, chloride, hardness, sodium, and 
sulphate, based on a review of the Genivar Report (2007) results.  Water quality parameters 
related to anthropogenic sources (chloride and sodium) were selected based on noted 
increasing trends in several production wells within York Region.  The remaining parameters 
(hardness, calcium and sulphate) were considered to investigate any potential changes in 
source water composition.  Raw groundwater quality data was provided by York Region in 
electronic format for the Mount Albert municipal wells from February 1999 to February 2009 for 
evaluation in the current study.  Mount Albert Well No. 3 was constructed recently and limited 
data (less than 5 years) was available for the analysis.  Therefore, Mount Albert Well No. 3 was 
not included in the current study.  The results of the water quality issues identification and 
evaluation process for the Mount Albert municipal wells are summarized in Table 5-2. 
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In order for a parameter to be considered an issue it must be present in the raw water at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were identified by comparing a 
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Table 5-2 Identification and Evaluation of Drinking Water Quality Issues for Mount Albert 
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Mount Albert Well  
No. 1       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y Y Y N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 

Sodium  Y Y Y Y N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Mount Albert Well  
No. 2       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y Y Y N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 
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Sodium  Y Y Y Y N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data 

review process outlined in Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), 

Objectives, and Guidelines. June 2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 
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trend of increasing concentrations of the parameter to issues evaluation benchmarks.  For more 
information on the methodology used to identify significant upward trends, please refer to 
Technical Memorandum A1 of Appendix A. 

The observed parameter concentrations were below the ODWQS (MOE, 2006) and the 
conservative issues benchmark (Figures B2 and B3).  Chloride concentrations show slight 
upward trend over time.  However, observed chloride concentrations were several magnitudes 
lower than the AO of 250 mg/L (MOE, 2006) and the conservative issues benchmark of 
125 mg/L  (50% of the AO of ODWQS (MOE, 2006) for chloride).  Therefore, drinking water 
quality issues were not identified for the Mount Albert municipal wells. 

5.3 DRINKING WATER QUALITY THREATS AND CONDITIONS 

5.3.1 Drinking Water Quality Threats 

Based on the data analysed and the threat enumeration exercise, the following activities 
(Figure 5-3) from the list of 21 prescribed drinking water threats in the Clean Water Act (2006) 
(Table 5-3) were identified in the Mount Albert WHPA zones as detailed in the table below.  
Technical Rule 119 provides direction on including any activities that are not prescribed in the 
Clean Water Act (2006).  No such inclusions have been made at present for this well field. 

Table 5-3 List of Activities by Zone and Vulnerability Score – Mount Albert 

Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

WHPA-A 10 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 

WHPA-B 8 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The storage of agricultural source material. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
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Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 
The handling and storage of a dense non-aqueous phase liquid. 
The handling and storage of an organic solvent. 
The use of land as livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard. 

6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of road salt. 

WHPA-C 6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The storage of agricultural source material. 
The application of road salt. 
The use of land as livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard 

 

The following provides a breakdown of the threat enumeration.  For more information on the 
method used to enumerate the drinking water threats and resulting limitations and data gaps, 
please refer to Technical Memorandums A2 and A3 of Appendix A.  The threat enumeration 
was subdivided into two (2) general categories; non-managed land and managed land threats. 

5.3.2 Non-Managed Land Threats 

For the purposes of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The following non-managed land threats were identified within the Mount Albert 
well field: 

 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act; 

 The handling and storage of commercial fertilizer; 
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 The handling and storage of pesticide; 

 The handling and storage of fuel; 

 The handling and storage of a dense non-aqueous phase liquid (16); and 

 The handling and storage of an organic solvent (17). 

Threats Associated With Vulnerability Areas 

For two (2) non-managed land threats, threats were assigned to areas associated with different 
vulnerability scores.  This was completed for the transmission of sewage through underground 
pipelines (The establishment, operation or maintenance of a system that collects, stores, 
transmits, treats or disposes of sewage within the meaning of the Ontario Water Resources Act 
(2)) which could potentially be considered a significant, moderate or low threat.  For the 
purposes of this study, a single threat was assigned to each of the vulnerability areas found 
within each WHPA where municipal servicing exists.  Threats associated with unidentified 
residential and commercial heating fuel tanks (The handling and storage of fuel (15)) which 
could potentially be considered a significant threat were also identified.  In the case of home 
heating fuel tanks, a single threat was applied to all vulnerability areas within each WHPA with a 
score of 10, and was intended to represent all potential parcels in that area that may have a fuel 
storage tank associated with it.   

5.3.3 Managed Land Threats 

For the purpose of this study, managed land threats were considered to be activities where 
nutrients, chemicals or road salt are applied to land in order to improve its land use function.  
The Tables of Drinking Water Threats (MOE, 2009a) indicates that managed land threats 
identified within the Mount Albert well field require the calculation of percent managed lands, 
hectares of managed lands, and/or nutrient units/unit as indicated below.  Managed lands can 
include but are not limited to croplands, fallow land, improved pasture, lawns, sports fields and 
golf courses.  With the exception of road salt application, these threats are considered on a 
cumulative basis for each WHPA, and therefore all calculations were performed based on the 
area and land within each WHPA as per MOE guidelines (MOE 2009a; 2009b): 

 The application of agricultural source material to land (3) (percent managed land and 
nutrient units per acre); 

 The storage of agricultural source material (4) (nutrient units per acre); 

 The application of commercial fertilizer to land (8) (percent managed land and nutrient units 
per acre); 

 The application of pesticide to land (10) (total application are in hectares); 
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 The application of road salt (12) (percent impervious area); 

 The use of the land as livestock grazing or pasturing land (21) (nutrient units per acre); and 

 The use of land as an outdoor confinement area or a farm-animal yard (21) (nutrient units 
per hectare). 

The application of pesticide and the application of road salt were considered as managed land 
threats for the purpose of this study (Technical Memorandum A3, Appendix A).  These threats 
involve the application of a product to land in order to improve the overall land use function. 

In order to fully enumerate managed land threats with the exception of the application of road 
salt, it was necessary to calculate the percent managed lands and livestock density for WHPA-
A, WHPA-B and WHPA-C.  Calculations were not completed for WHPA-D.  The results are 
tabulated below (Table 5-4) and presented in Figures 5-4 and 5-5. 

Table 5-4 Percentage Managed Lands and Nutrient Units – Mount Albert 

Zone Managed Lands (%) Total 
Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 

Nutrient 
Units / Ac 

Nutrient 
Units / Ha 

Agricultural Non-Agricultural     
WHPA-A  
(Well No. 1 
and 2) 

0 61.2 61.2 2.5 0 0 

WHPA-A 
(Well No. 3) 60.6 2.6 63.2 2.0 7.4 18.4 

WHPA-B  
(Well No. 1 
and 2) 

64.6 19.5 84.1 31.3 0.5 1.3 

WHPA-B  
(Well No. 3) 69.6 8.2 77.8 22.3 0 0 

WHPA-C 
(Well No. 1 
and 2)  

84.5 5.1 89.6 10.6 0 0 

WHPA-C 
(Well No. 3)  97.2 0 97.2 1.9 0 0 

 

5.3.3.1 Impervious Area 

In order to enumerate the managed land threat associated with the application of road salt, the 
percent impervious area within each WHPA was calculated using the road network obtained 
from York Region.  The calculation was completed on a per square kilometer basis using the 
grid layout provided by the LSRCA.  The percent impervious area was considered together with 
the WHPA and vulnerability scores to determine the threat level associated with the application 
of road salt for each impervious surface.  Table 5-6 below summarizes the highest threat level 
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associated with each square kilometer grid.  For more information on the methodology and data 
gaps used in this assessment, please refer to Technical Memorandum A3 of Appendix A. 

Figure 5-6 illustrates the impervious area calculations and indicates the threat level (significant, 
moderate, low, or not applicable) assigned to each roadway within the WHPA with respect to 
the application of road salt.  The threat level was based on the percent impervious area, the 
WHPA, and the vulnerability score for each roadway.  For the Mount Albert well field within 
WHPA-A, the percent impervious area was less than 8%, and therefore all roads were assigned 
a moderate threat level.  Roads within WHPA-B were either a low or moderate threats, and 
within WHPA-C were either considered to be a low threat level or not an applicable threat.  
Outside of WHPA-C, no roads were considered to be a threat with respect to the application of 
road salt.  Table 5-5 summarizes the road network information for each threat level within the 
entire WHPA.  The data has been summarized into standard 2-lane kilometer (2-ln-km) road 
lengths assuming a standard road width of 12 m based on data supplied by Genivar (2007). 

Table 5-5 Threat Level Applied to Road Lengths – Mount Albert 

 Threat Level  

Zone Significant 
(2-ln km) 

Moderate 
(2-ln km) 

Low 
(2-ln km) 

Not 
Applicable 
(2-ln km) 

Total Road 
Length 

(2-ln km) 

WHPA-A 0 0.28 0 0 0.28 

WHPA-B 0 0.14 1.79 0 1.93 

WHPA-C 0 0 0.21 0.73 0.94 

WHPA-D 0 0 0 14.63 14.63 

Total 0 0.42 2.0 15.36 17.78 

Notes: Road lengths based on data provided by York Region. 
All road lengths were converted to the equivalent of a 2-lane kilometer (2-ln km) 
Threat level associated with the application of road salt. 

5.3.4 Summary of Threats 

The following non-managed land and managed land threats were identified (Table 5-6) for the 
Mount Albert well field. 
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Table 5-6 Type and Number of Non-Managed Land and Managed Land Threats – Mount 
Albert 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 5.3.2) 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

17 26 11 54 

The handling and storage of commercial 
fertilizer. 1 5 0 6 

The handling and storage of pesticide. 1 5 0 6 

The handling and storage of fuel. 1 6 0 7 

The handling and storage of a dense non-
aqueous phase liquid. 1 0 0 1 

The handling and storage of an organic 
solvent 0 1 0 1 

Managed Land Threats (Section 5.3.3) 

The application of agricultural source 
material to land 1 8 0 9 

The storage of agricultural source 
material. 0 2 1 3 

The application of commercial fertilizer to 
land 2 5 3 10 

The application of pesticide to land 1 8 0 9 

The use of land as livestock grazing or 
pasturing land, an outdoor confinement 
area or a farm animal yard.  

0 2 1 3 

The application of road salt. 0 3 1 4 

Total Non-Managed Land and Managed 
Land Threats 25 71 17 113 

Total Parcels 18 - - 58 

 

Non-Managed Land Threats 

In total, 21 significant non-managed land threats were identified, all of which were related to 
systems which store or transmit sewage (17 threats on 17 parcels), handling and storage of 
commercial fertilizer (1 threat on 1 parcel), pesticide (1 threat on 1 parcel), fuel (1 threat on 1 
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parcel), and a dense non-aqueous phase liquid (1 threat on 1 parcel).  An additional 54 
non-managed land threats were identified as moderate or low threats to drinking water. 

Managed Land Threats 

In total, four (4) significant managed land threats were identified relating to the application of 
agricultural source material (1 threat on 1 parcel), the application of commercial fertilizer (2 
threats on 2 parcels), and the application of pesticide (1 threat on 1 parcel).  An additional 34 
managed land threats were identified as moderate or low threats to drinking water. 

Total Non-Managed Land and Managed Land Threats 

Within the Mount Albert well field, a total of 25 significant threats were identified on a total of 18 
land parcels.  The threat and parcel counts differ due to either multiple significant threats on a 
parcel (i.e. a significant barrel due to both the handling and storage of pesticide and the 
handling and storage of fuel) or multiple businesses on a single parcel resulting in two (2) or 
more significant barrels identified for a single threat.  An additional 88 threats were identified as 
moderate or low threats to drinking water. 

Threats Associated With Vulnerability Areas 

In total, 2 significant threats were identified for residential and commercial heating fuel tanks 
within vulnerability areas with a score of 10, representing up to 18 threats for the handling and 
storage of fuel on all identified parcels within these vulnerability areas.  No threats were 
identified relating to the transmission of sewage through underground pipelines.   

5.3.5 List of Drinking Water Threats – Conditions 

Based on the currently available information, five (5) potential condition locations were identified 
within the WHPAs (Figure 5-7), all of which were outside of WHPA-A.  For information on the 
methodology used to identify potential conditions, please refer to Technical Memorandum A4 of 
Appendix A.  Due to the lack of available information, no conditions have been confirmed within 
the Mount Albert well field.  The locations identified are potential conditions that would require 
further investigation.  The types and relative locations of these potential conditions are 
summarized in Table 5-7. 

Table 5-7 Type and Number of Potential Conditions – Mount Albert 

Potential Condition 
Zone Total 

WHPA-A WHPA-B WHPA-C WHPA-D  

Reported Spill Location 0 1 0 4 5 

Total 0 1 0 4 5 
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As summarized in Table 5-7 and presented on Figure 5-7, the identified potential threats 
included five (5) reported spill locations.  Current soil and groundwater data was unavailable for 
these reported spill locations and therefore it is difficult to conclude that soil or groundwater 
contamination at a location is above a drinking water standard, and this is a key requirement to 
a site being classified as a condition under the Clean Water Act.  Therefore, these locations 
were identified in this assessment as potential conditions. 
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WHPA-A (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of road salt.

WHPA-B (Score 6):

- The establishment, operation or maintenance
of a system that collects, stores, transmits, treats
or disposes of sewage within the meaning of the
Ontario Water Resources Act.
- The application of road salt.

WHPA-B (Score 8):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The storage of agricultural source material.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The use of land as livestock grazing or pasturing land,
an outdoor confinement area or a farm-animal yard.
- The application of road salt.

WHPA-C (Score 6):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The storage of agricultural source material.
- The use of land as livestock grazing or pasturing land,
an outdoor confinement area or a farm-animal yard.
- The application of road salt.

WHPA-A (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The application of road salt.

WHPA-B (Score 6):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of road salt.

WHPA-B (Score 8):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The application of road salt.
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6.0 Queensville 

Queensville is located in the Town of East Gwillimbury, north of the Oak Ridges Moraine and 
within the Lake Simcoe drainage basin (Genivar, 2007).  Queensville is entirely within the 
SGBLS-SPR. 

The Community of Queensville obtains its potable water supply from four (4) municipal wells: 
Well Nos. 1, 2, 3 and 4.  Please refer to Table 6-1 for more information on the Queensville 
municipal wells. 

Table 6-1 Municipal Well Information – Queensville 

Well No. Depth1 
(mbgs2) 

Screened 
Interval1 (mbgs2) Aquifer3 

Geochemical 
Type of  
Water4 

Permitted 
Capacity 
(m3/day)3 

1 81.48 69.49 to 81.48 Thorncliffe 
Formation Calcium 

bicarbonate 
 

6,546 

2 79.60 66.63 to 79.60 6,5465 

3 115.51 103.02 to 115.51 Scarborough 
Formation 

6,5466 

4 116.73 104.24 to 116.73 6,546 

1. Information provided by York Region 
2. Metres below ground surface (mbgs) 
3. Earthfx (2007 and 2009) 
4. Genivar (2007) 
5. Queensville Well 2 generally does not operate at the same time as Well No. 1.  Pumping 

was applied to Queensville 1.  Queensville Well 2 is in the same model cell as 
Queensville 1 (Earthfx, 2007) 

6. Queensville Well 3 generally does not operate at the same time as Well 3.  Pumping was 
applied to Queensville 3.  Queensville 4 is in the same model cell as Queensville 3 
(Earthfx, 2007). 

6.1 GROUNDWATER VULNERABILITY 

The groundwater vulnerability analysis was completed by Earthfx (Earthfx, 2007 and 2009) and 
the results of this work are presented in Figures 6-1 and 6-2.  As shown on Figure 6-1, the 
following WHPAs were delineated for the Queensville municipal wells: 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to five years but greater than two years; and 
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4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to twenty-five years but greater than five years. 

After the delineation of WHPAs, a vulnerability score was then calculated within a WHPA based 
on the category of the WHPA (i.e., WHPA-A or WHPA-B or WHPA-C or WHPA-D) and the 
relative vulnerability of the aquifer.   Transport pathways and any resulting vulnerability 
increases were not considered at this phase of the study, as previously described in 
Section 2.2. 

As shown on Figure 6-2, WHPA-A around the Queensville municipal wells is the only area that 
had a vulnerability score of 10, with the exception of one small area in WHPA-B for municipal 
wells 3 and 4.  WHPA-B was assigned vulnerability scores of predominantly 6 and 8.  Within 
WHPA-C the vulnerability score ranged from 2 to 8, and vulnerability scores were 2 and 4 within 
WHPA-D. 

For more information on the results of groundwater vulnerability analysis please refer to Earthfx 
Reports (2007 and 2009). 

6.2 DRINKING WATER QUALITY ISSUES 

The Water Quality Characterization and Issues Identification for Municipal Groundwater Supply 
report completed by Genivar (2007) was reviewed to understand existing water quality trends 
and their applicability to the current study.  Water quality parameter reviewed in the Genivar 
Study (2007) included organic, inorganics, microbiological parameters, and radionuclides.  The 
Genivar  (2007) report identified natural geochemical signatures of regional aquifers in York 
Region and temporal trends in water quality parameters. 

The Genivar (2007) results indicated that the groundwater supply from Queensville municipal 
wells met the ODWQS (MOE, 2006), with the exception of the iron and manganese, which 
exceeded their AO.  As reported by Genivar (2007), elevated iron and manganese are common 
in deep aquifers in York Region.  An examination of microbiological data by Genivar (2007) 
indicated consistently elevated microbial presence at Queensville Well No. 4, which was 
attributed to a cracked well casing.  Repairs to the well casing were carried out in April and May, 
2007, and by August 2007 the microbial detections had ceased (York Region, 2009a).   

Parameters considered for the current study included calcium, chloride, hardness, sodium, and 
sulphate, based on a review of the Genivar Report (2007) results.  Water quality parameters 
related to anthropogenic sources (chloride and sodium) were selected based on noted 
increasing trends in several production wells within York Region.  The remaining parameters 
(hardness, calcium and sulphate) were considered to investigate any potential changes in 
source water composition.  Microbial parameters were not considered as the detections 
historically observed in Queensville Well No. 4 have ceased since well repair was completed in 
2007 (York Region, 2009a).  Raw groundwater quality data was provided by York Region in 
electronic format for the Queensville municipal wells from March 1999 to February 2009 for 
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evaluation in the current study.  The results of the water quality issues identification and 
evaluation process for the Community of Queensville wells are summarized in Table 6-2. 

In order for a parameter to be considered an issue it must be present in the raw water at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were identified by comparing a 
trend of increasing concentrations of the parameter to issues evaluation benchmarks.  For more 
information on the methodology used to identify significant upward trends, please refer to 
Technical Memorandum A1 of Appendix A.
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Table 6-2 Identification and Evaluation of Drinking Water Quality Issues for Queensville 
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Queensville Well No. 1       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 

Sodium  Y  N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Queensville Well No. 2       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 
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Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y  N N N n/a N n/a NO 

Queensville Well No. 3       

Calcium Y  N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 

Sodium  Y  N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Queensville Well No. 4       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y  N N N n/a N n/a NO 
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Hardness Y Y N N n/a N n/a N NO 

Sodium  Y  N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data 

review process outlined in Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), 

Objectives, and Guidelines. June 2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 
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The results do not show any upward trends, and the parameters concentrations were below the 
ODWQS (MOE, 2006) and the conservative issues benchmark.  However, sodium 
concentrations were observed to be consistently near or slightly above 20 mg/L in Queensville 
Wells No. 1, 2, 3 and 4.  The AO for sodium in drinking water is 200 mg/L.  In accordance with 
the ODWQS, York Region notifies the local medical officer of health when the sodium 
concentration exceeds 20 mg/L so that this information may be communicated to local 
physicians for their use with patients on sodium restricted diets (MOE, 2006).  Therefore, 
drinking water quality issues were not identified for the Queensville municipal wells. 

6.3 DRINKING WATER QUALITY THREATS AND CONDITIONS 

6.3.1 Drinking Water Quality Threats 

Based on the data analysed and the threat enumeration exercise, the following activities 
(Figure 6-3) from the list of 21 prescribed drinking water threats in the Clean Water Act (2006) 
(Table 6-3) were identified in the Queensville WHPA zones as detailed in the table below.  
Technical Rule 119 provides direction on including any activities that are not prescribed in the 
Clean Water Act (2006).  No such inclusions have been made at present for this well field. 

Table 6-3 List of Activities by Zone and Vulnerability Score – Queensville 

Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

WHPA-A 10 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The storage of agricultural source material. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 

WHPA-B 10 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The storage of agricultural source material. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
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Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

The application of road salt. 
The handling and storage of fuel. 
The handling and storage of a dense non-aqueous phase liquid. 
The use of land as livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard. 

8 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The storage of agricultural source material. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 
The use of land as livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard. 

6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The application of pesticide to land. 
The application of road salt. 
The handling and storage of fuel. 

WHPA-C 

8 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The handling and storage of commercial fertilizer. 
The handling and storage of pesticide. 
The application of road salt. 

6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
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Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

The application of road salt. 
The handling and storage of fuel. 

 

The following provides a breakdown of the threat enumeration.  For more information on the 
method used to enumerate the drinking water threats and resulting limitations and data gaps, 
please refer to Technical Memorandums A2 and A3 of Appendix A.  The threat enumeration 
was subdivided into two (2) general categories; non-managed land and managed land threats. 

6.3.2 Non-Managed Land Threats 

For the purposes of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The following non-managed land threats were identified within the Queensville 
well field: 

 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act (2); 

 The handling and storage of commercial fertilizer (9); 

 The handling and storage of pesticide (11); 

 The handling and storage of fuel (15); and 

 The handling and storage of a dense non-aqueous phase liquid (16). 

Threats Associated With Vulnerability Areas 

For two (2) non-managed land threats, threats were assigned to areas associated with different 
vulnerability scores.  This was completed for the transmission of sewage through underground 
pipelines (The establishment, operation or maintenance of a system that collects, stores, 
transmits, treats or disposes of sewage within the meaning of the Ontario Water Resources Act 
(2)) which could potentially be considered a significant, moderate or low threat.  For the 
purposes of this study, a single threat was assigned to each of the vulnerability areas found 
within each WHPA where municipal servicing exists.  Threats associated with unidentified 
residential and commercial heating fuel tanks (The handling and storage of fuel (15)) which 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    
Queensville  
June 28, 2010 

6.10  sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 

could potentially be considered a significant threat were also identified.  In the case of home 
heating fuel tanks, a single threat was applied to all vulnerability areas within each WHPA with a 
score of 10, and was intended to represent all potential parcels in that area that may have a fuel 
storage tank associated with it.   

6.3.3 Managed Land Threats 

For the purpose of this study, managed land threats were considered to be activities where 
nutrients, chemicals or road salt are applied to land in order to improve its land use function.  
The Tables of Drinking Water Threats (MOE, 2009a) indicates that managed land threats 
identified within the Queensville well field require the calculation of percent managed lands, 
hectares of managed lands, and/or nutrient units/unit as indicated below.  Managed lands can 
include but are not limited to croplands, fallow land, improved pasture, lawns, sports fields and 
golf courses.  With the exception of road salt application, these threats are considered on a 
cumulative basis for each WHPA, and therefore all calculations were performed based on the 
area and land within each WHPA as per MOE guidelines (MOE 2009a; 2009b): 

 The application of agricultural source material to land (3) (percent managed land and 
nutrient units per acre); 

 The storage of agricultural source material (4) (nutrient units per acre); 

 The application of commercial fertilizer to land (8) (percent managed land and nutrient units 
per acre); 

 The application of pesticide to land (10) (total application area in hectares); 

 The application of road salt (12) (percent impervious area); 

 The use of the land as livestock grazing or pasturing land (21) (nutrient units per acre); and 

 The use of land as an outdoor confinement area or a farm-animal yard (21) (nutrient units 
per hectare). 

The application of pesticide and the application of road salt were considered as managed land 
threats for the purpose of this study (Technical Memorandum A3, Appendix A).  These threats 
involve the application of a product to land in order to improve the overall land use function. 

In order to fully enumerate managed land threats with the exception of the application of road 
salt, it was necessary to calculate the percent managed lands and livestock density for WHPA-
A, WHPA-B and WHPA-C.  Calculations were not completed for WHPA-D.  The results are 
tabulated below (Table 6-4) and presented in Figures 6-4 and 6-5. 
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Table 6-4 Percentage Managed Lands and Nutrient Units – Queensville 

Zone Managed Lands (%) 
Total 

Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 
Nutrient 

Units / Ac 
Nutrient 

Units / Ha 

Agricultural Non-Agricultural     
WHPA-A  
(Well No. 1 
and 2) 

64.7 2.2 66.9 2.4 0 0 

WHPA-A 
(Well No. 3 
and 4) 

60.5 11.8 72.3 2.7 0 0 

WHPA-B  
(Well No. 1 
and 2) 

79.2 1.0 80.2 104.4 1.1 2.7 

WHPA-B  
(Well No. 3 
and 4) 

66.4 0 66.4 51.0 0.3 0.7 

WHPA-C 
(Well No. 1 
and 2)  

13.9 43.9 57.8 12.9 0 0 

WHPA-C 
(Well No. 3 
and 4)  

85.4 3.1 88.5 32.9 0 0 

 

6.3.3.1 Impervious Area 

In order to enumerate the managed land threat associated with the application of road salt, the 
percent impervious area within each WHPA was calculated using the road network obtained 
from York Region.  The calculation was completed on a per square kilometer basis using the 
grid layout provided by the LSRCA.  The percent impervious area was considered together with 
the WHPA and vulnerability scores to determine the threat level associated with the application 
of road salt for each impervious surface.  Table 6-6 below summarizes the highest threat level 
associated with each square kilometer grid.  For more information on the methodology and data 
gaps used in this assessment, please refer to Technical Memorandum A3 of Appendix A. 

Figure 6-6 illustrates the impervious area calculations and indicates the threat level (significant, 
moderate, low, or not applicable) assigned to each roadway within the WHPA with respect to 
the application of road salt.  The threat level was based on the percent impervious area, the 
WHPA, and the vulnerability score for each roadway.  For the Queensville well field within 
WHPA-A, the percent impervious area was less than 8%, and therefore all roads were assigned 
a moderate threat level.  Roads within WHPA-B and WHPA-C were predominantly considered 
to be a low threat level or not applicable.  Outside of WHPA-C, no roads were considered to be 
a threat with respect to the application of road salt.  Table 6-5 summarizes the road network 
information for each threat level within the entire WHPA.  The data has been summarized into 
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standard 2-lane kilometer (2-ln-km) road lengths assuming a standard road width of 12 m based 
on data supplied by Genivar (2007). 

Table 6-5 Threat Level Applied to Road Lengths – Queensville 

 Threat Level  

Zone Significant 
(2-ln km) 

Moderate 
(2-ln km) 

Low 
(2-ln km) 

Not 
Applicable 
(2-ln km) 

Total Road 
Length 

(2-ln km) 

WHPA-A 0 0.72 0 0 0.72 

WHPA-B 0 0.06 4.63 0 4.69 

WHPA-C 0 0 0.64 2.73 3.37 

WHPA-D 0 0 0 45.38 45.38 

Total 0 0.78 5.27 48.11 54.16 

Notes: Road lengths based on data provided by York Region. 
All road lengths were converted to the equivalent of a 2-lane kilometer (2-ln km) 
Threat level associated with the application of road salt. 

6.3.4 Summary of Threats 

The following non-managed land and managed land threats were identified (Table 6-6) for the 
Queensville well field. 

Table 6-6 Type and Number of Non-Managed Land and Managed Land Threats – Queensville 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 6.3.2) 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

12 17 15 44 

The handling and storage of commercial 
fertilizer. 4 6 1 11 

The handling and storage of pesticide. 4 6 1 11 

The handling and storage of fuel. 7 6 2 15 

The handling and storage of a dense 
non-aqueous phase liquid. 1 0 0 1 
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Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  

Managed Land Threats (Section 6.3.3) 

The application of agricultural source 
material to land. 7 9 8 24 

The storage of agricultural source 
material. 2 3 0 5 

The application of commercial fertilizer to 
land. 4 9 11 24 

The application of pesticide to land. 7 9 8 24 

The use of land as livestock grazing or 
pasturing land, an outdoor confinement 
area or a farm animal yard.  

1 3 0 4 

The application of road salt. 0 2 6 8 

Total Non-Managed Land and Managed 
Land Threats 49 70 52 171 

Total Parcels 16 - - 54 

 

Non-Managed Land Threats 

In total, 28 significant non-managed land threats were identified, all of which were related to 
system that store or transmit sewage (12 threats on 12 parcels), and the handling and storage 
of commercial fertilizer (4 threats on 4 parcels), pesticide (4 threats on 4 parcels), fuel (7 threats 
on 6 parcels), and a dense non-aqueous phase liquid (1 threat on 1 parcel).  An additional 54 
non-managed land threats were identified as moderate or low threats to drinking water. 

Managed Land Threats 

In total, 21 significant managed land threats were identified relating to the storage of agricultural 
source material (2 threats on 2 parcels), the application of agricultural source material (7 threats 
on 7 parcels), commercial fertilizer (4 threats on 4 parcels), and pesticide (7 threats on 7 
parcels) to land and the use of land as livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard (1 threat on 1 parcel).  An additional 68 managed land 
threats were identified as moderate or low threats to drinking water. 

Total Non-Managed Land and Managed Land Threats 

Within the Queensville well field, a total of 49 significant threats were identified on a total of 16 
land parcels.  The threat and parcel counts differ due to either multiple significant threats on a 
parcel (i.e. a significant barrel due to both the handling and storage of pesticide and the 
handling and storage of fuel) or multiple businesses on a single parcel resulting in two (2) or 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    
Queensville  
June 28, 2010 

6.14  sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 

more significant barrels identified for a single threat.  An additional 122 threats were identified 
as moderate or low threats to drinking water. 

Threats Associated With Vulnerability Areas 

In total, three (3) significant threats were identified for residential and commercial heating fuel 
tanks within vulnerability areas with a score of 10, representing up to 19 potential threats for the 
handling and storage of fuel on all identified parcels within these vulnerability areas.  No threats 
were identified relating to the transmission of sewage through underground pipelines.   

6.3.5 List of Drinking Water Threats – Conditions 

Based on the currently available information, four (4) potential condition locations were identified 
within the WHPAs (Figure 6-7), all of which were outside of WHPA-C.  For information on the 
methodology used to identify potential conditions, please refer to Technical Memorandum A4 of 
Appendix A.  Due to the lack of available information, no conditions have been confirmed within 
the Queensville well field.  The locations identified are potential conditions that would require 
further investigation.  The types and relative locations of these potential conditions are 
summarized in Table 6-7. 

Table 6-7 Type and Number of Potential Conditions – Queensville 

Potential Condition 
Zone Total 

WHPA-A WHPA-B WHPA-C WHPA-D  

Reported Spill Location 0 0 0 4 4 

Total 0 0 0 4 4 

 

As summarized in Table 6-7 and presented on Figure 6-7, the identified potential threats 
included four (4) reported spill locations.  Soil and groundwater data was unavailable for these 
reported spill locations and therefore it is difficult to conclude that soil or groundwater 
contamination at a location is above a drinking water standard, and this is a key requirement to 
a site being classified as a condition under the Clean Water Act.  Therefore, these locations 
were identified in this assessment as potential conditions. 
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WHPA-A (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The storage of agricultural source material.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The application of road salt.

WHPA-B (Score 8):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The storage of agricultural source material.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The use of land as livestock grazing or pasturing land,
an outdoor confinement area or a farm-animal yard.
- The application of road salt.

WHPA-B (Score 6):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The handling and storage of fuel.
- The application of road salt.

WHPA-C (Score 6):

- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The application of road salt.

WHPA-A (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The application of road salt.

WHPA-B (Score 8):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The application of road salt.

WHPA-B (Score 6):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The application of road salt.

WHPA-B (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The storage of agricultural source material.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The use of land as livestock grazing or pasturing land,
an outdoor confinement area or a farm-animal yard.
- The application of road salt.

WHPA-C (Score 6):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The application of road salt.

WHPA-C (Score 8):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The application of road salt.
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7.0 Ansnorveldt 

Ansnorveldt is located in the Township of King, on the northern flank of the Oak Ridges Moraine 
within the Lake Simcoe drainage basin (Genivar, 2007).  Ansnorveldt is entirely within the 
SGBLS-SPR. 

The Community of Ansnorveldt obtains its potable water supply from two (2) municipal wells: 
Well Nos. 1 and 2.  Please refer to Table 7-1 for more information on the Ansnorveldt municipal 
wells. 

Table 7-1 Municipal Well Information – Ansnorveldt 

Well No. Depth1 
(mbgs2) 

Screened 
Interval1 (mbgs2) Aquifer3 

Geochemical 
Type of  
Water4 

Permitted 
Capacity 
(m3/day)3 

1 73.76 72.54 to 73.76 Scarborough 
Formation 

Sodium 
bicarbonate 101 

2 87.4 84.7 to 87.4 Magnesium 
bicarbonate 184 

1. Information provided by York Region 
2. Metres below ground surface (mbgs) 
3. Earthfx (2007 and 2009) 
4. Genivar (2007) 

7.1 GROUNDWATER VULNERABILITY 

The groundwater vulnerability analysis was completed by Earthfx (Earthfx, 2007 and 2009) and 
the results of this work are presented in Figures 7-1 and 7-2.  As shown on Figure 7-1, the 
following WHPAs were delineated for the Ansnorveldt municipal wells: 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to five years but greater than two years; and 

4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to twenty-five years but greater than five years. 

After the delineation of WHPAs, a vulnerability score was then calculated within a WHPA based 
on the category of the WHPA (i.e., WHPA-A or WHPA-B or WHPA-C or WHPA-D) and the 
relative vulnerability of the aquifer.   Transport pathways and any resulting vulnerability 
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increases were not considered at this phase of the study, as previously described in 
Section 2.2. 

As shown on Figure 7-2, WHPA-A around the Ansnorveldt municipal wells is the only area that 
had a vulnerability score of 10.  WHPA-B was assigned a vulnerability score of 6, and WHPAs C 
and D had a vulnerability score of 2. 

For more information on the results of groundwater vulnerability analysis please refer to Earthfx 
Reports (2007 and 2009). 

7.2 DRINKING WATER QUALITY ISSUES 

The Water Quality Characterization and Issues Identification for Municipal Groundwater Supply 
System report completed by Genivar (2007) was reviewed to understand existing water quality 
trends and their applicability to the current study.  Water quality parameters reviewed in the 
Genivar Study (2007) included organics, inorganics, microbiological parameters, and 
radionuclides.  The Genivar (2007) report identified natural geochemical signatures of regional 
aquifers in York Region and temporal trends in water quality parameters. 

The Genivar (2007) results indicated that the groundwater supply from the Ansnorveldt 
municipal wells met the ODWQS (MOE, 2006) for all four key indicator parameters (chloride, 
sodium, nitrate, and sulphate) as well manganese.  For iron the ODWQS aesthetic object is 
occasionally exceeded at Ansnorveldt Well No. 2.  All four key indicator parameters were 
reported to show consistently stable trends with time.  Sodium concentrations were consistently 
above 20 mg/L, which is the Medical Officer of Health reporting limit.  An examination of 
microbiological data by Genivar (2007) indicated that while presence of coliforms has occurred 
occasionally in raw water throughout York Region, there are no recorded detections of E. coli at 
this well field. 

Parameters considered for the current study included calcium, chloride, hardness, sodium, and 
sulphate, based on a review of the Genivar Report (2007) results.  Water quality parameters 
related to anthropogenic sources (chloride and sodium) were selected based on noted 
increasing trends in several production wells within York Region.  The remaining parameters 
(hardness, calcium and sulphate) were considered to investigate any potential changes in 
source water composition.  York Region provided the raw groundwater quality data in electronic 
format from December 2000 to January 2009 for the Ansnorvedlt municipal wells.  The results of 
the water quality issues identification and evaluation process for the Ansnorveldt municipal wells 
are summarized in Table 7-2. 

In order for a parameter to be considered an issue it must be present in the raw water at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were identified by comparing a 
trend of increasing concentrations of the parameter to issues evaluation benchmarks.  For more 
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information on the methodology used to identify significant upward trends, please refer to 
Technical Memorandum A1 of Appendix A. 

The results of the water quality issues identification and evaluation process for the Ansnorveldt 
municipal wells show stable trends over time.  However, sodium concentrations were observed 
to be consistently above 20 mg/L at both Ansnorveldt municipal wells.  The AO for sodium in 
drinking water is 200 mg/L.  In accordance with the ODWQS, York Region notifies the local 
medical officer of health when the sodium concentration exceeds 20 mg/L so that this 
information may be communicated to local physicians for their use with patients on sodium 
restricted diets (MOE, 2006). 
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Table 7-2 Identification and Evaluation of Drinking Water Quality Issues for Ansnorveldt 
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Ansnorveldt Well No. 1       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y  N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 

Sodium  Y  N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Ansnorveldt Well No. 2       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 
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Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data 

review process outlined in Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), 

Objectives, and Guidelines. June 2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 
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In general, the observed parameter concentrations were well below the conservative issue 
benchmarks and the ODWQS (MOE, 2006).  Therefore, drinking water quality issues were not 
identified for the Ansnorveldt municipal wells. 

7.3 DRINKING WATER QUALITY THREATS AND CONDITIONS 

7.3.1 Drinking Water Quality Threats 

Based on the data analysed and the threat enumeration exercise, the following activities 
(Figure 7-3) from the list of 21 prescribed drinking water threats in the Clean Water Act (2006) 
(Table 7-3) were identified in the Ansnorveldt WHPA zones as detailed in the table below.  
Technical Rule 119 provides direction on including any activities that are not prescribed in the 
Clean Water Act (2006).  No such inclusions have been made at present for this well field. 

Table 7-3 List of Activities by Zone and Vulnerability Score – Ansnorveldt 

Zone Vulnerability 
Score Activity (or Threat Type) 

WHPA-A 10 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of 
the Ontario Water Resources Act. 
The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The application of pesticide to land. 
The application of road salt. 
The handling and storage of fuel. 

WHPA-B 6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of 
the Ontario Water Resources Act. 
The handling and storage of commercial fertilizer. 
The handling and storage of pesticide. 
The application of road salt. 

 

The following provides a breakdown of the threat enumeration.  For more information on the 
method used to enumerate the drinking water threats and resulting limitations and data gaps, 
please refer to Technical Memorandums A2 and A3 of Appendix A.  The threat enumeration 
was subdivided into two (2) general categories; non-managed land and managed land threats. 

7.3.2 Non-Managed Land Threats 

For the purposes of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
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consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The following non-managed land threats were identified within the Ansnorveldt 
well field: 

 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act (2); 

 The handling and storage of commercial fertilizer (9); 

 The handling and storage of pesticide (11); and 

 The handling and storage of fuel (15). 

Threats Associated With Vulnerability Areas 

For two (2) non-managed land threats, threats were assigned to areas associated with different 
vulnerability scores.  This was completed for the transmission of sewage through underground 
pipelines (The establishment, operation or maintenance of a system that collects, stores, 
transmits, treats or disposes of sewage within the meaning of the Ontario Water Resources Act 
(2)) which could potentially be considered a significant, moderate or low threat.  For the 
purposes of this study, a single threat was assigned to each of the vulnerability areas found 
within each WHPA where municipal servicing exists.  Threats associated with unidentified 
residential and commercial heating fuel tanks (The handling and storage of fuel (15)) which 
could potentially be considered a significant threat were also identified.  In the case of home 
heating fuel tanks, a single threat was applied to all vulnerability areas within each WHPA with a 
score of 10, and was intended to represent all potential parcels in that area that may have a fuel 
storage tank associated with it.   

7.3.3 Managed Land Threats 

For the purpose of this study, managed land threats were considered to be activities where 
nutrients, chemicals or road salt are applied to land in order to improve its land use function.  
The Tables of Drinking Water Threats (MOE, 2009a) indicates that managed land threats 
identified within the Ansnorveldt well field require the calculation of percent managed lands, 
hectares of managed lands, and/or nutrient units/unit as indicated below.  Managed lands can 
include but are not limited to croplands, fallow land, improved pasture, lawns, sports fields and 
golf courses.  With the exception of road salt application, these threats are considered on a 
cumulative basis for each WHPA, and therefore all calculations were performed based on the 
area and land within each WHPA as per MOE guidelines (MOE 2009a; 2009b): 

 The application of agricultural source material to land (3) (percent managed land and 
nutrient units per acre); 
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 The application of commercial fertilizer to land (8) (percent managed land and nutrient units 
per acre); 

 The application of pesticide to land (10) (total application area in hectares); and 

 The application of road salt (12) (percent impervious area). 

The application of pesticide and the application of road salt were considered as managed land 
threats for the purpose of this study (Technical Memorandum A3, Appendix A).  These threats 
involve the application of a product to land in order to improve the overall land use function. 

In order to fully enumerate managed land threats with the exception of the application of road 
salt, it was necessary to calculate the percent managed lands and livestock density for WHPA-A 
and WHPA-B.  Calculations were not completed for WHPA-C and WHPA-D.  The results are 
tabulated below (Table 7-4) and presented in Figures 7-4 and 7-5. 

Table 7-4 Percentage Managed Lands and Nutrient Units – Ansnorveldt 

Zone Managed Lands (%) 
Total 

Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 
Nutrient 

Units / Ac 
Nutrient 

Units / Ha 

Agricultural Non-Agricultural     

WHPA-A 31.9 48.9 80.8 2.7 0 0 

WHPA-B 19.2 49.5 68.7 0.4 0 0 

 

7.3.3.1 Impervious Area 

In order to enumerate the managed land threat associated with the application of road salt, the 
percent impervious area within each WHPA was calculated using the road network obtained 
from York Region.  The calculation was completed on a per square kilometer basis using the 
grid layout provided by the LSRCA.  The percent impervious area was considered together with 
the WHPA and vulnerability scores to determine the threat level associated with the application 
of road salt for each impervious surface.  Table 7-6 below summarizes the highest threat level 
associated with each square kilometer grid.  For more information on the methodology and data 
gaps used in this assessment, please refer to Technical Memorandum A3 of Appendix A. 

Figure 7-6 illustrates the impervious area calculations and indicates the threat level (significant, 
moderate, low, or not applicable) assigned to each roadway within the WHPA with respect to 
the application of road salt.  The threat level was based on the percent impervious area, the 
WHPA, and the vulnerability score for each roadway.  For the Ansnorveldt well field within 
WHPA-A, the percent impervious area was less than 80%, and therefore the road was assigned 
a moderate threat level.  The road within WHPA-B was considered to be a low threat.  Outside 
of WHPA-B, no roads were considered to be a threat with respect to the application of road salt.  
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Table 7-5 summarizes the road network information for each threat level within the entire 
WHPA.  The data has been summarized into standard 2-lane kilometer (2-ln-km) road lengths 
assuming a standard road width of 12 m based on data supplied by Genivar (2007). 

Table 7-5 Threat Level Applied to Road Lengths – Ansnorveldt 

 Threat Level  

Zone Significant 
(2-ln km) 

Moderate 
(2-ln km) 

Low 
(2-ln km) 

Not 
Applicable 
(2-ln km) 

Total Road 
Length 

(2-ln km) 

WHPA-A 0 0.18 0 0 0.18 

WHPA-B 0 0 0.03 0 0.03 

WHPA-C 0 0 0 0.12 0.12 

WHPA-D 0 0 0 0.97 0.97 

Total 0 0.18 0.03 1.09 1.3 

Notes: Road lengths based on data provided by York Region. 
All road lengths were converted to the equivalent of a 2-lane kilometer (2-ln km) 
Threat level associated with the application of road salt. 

7.3.4 Summary of Threats 

The following non-managed land and managed land threats were identified (Table 7-6) for the 
Ansnorveldt well field. 

Table 7-6 Type and Number of Non-Managed Land and Managed Land Threats – Ansnorveldt 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 7.3.2) 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

14 0 1 15 

The handling and storage of commercial 
fertilizer. 0 0 1 1 

The handling and storage of pesticide. 0 0 1 1 

The handling and storage of fuel. 2 0 1 3 
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Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  

Managed Land Threats (Section 7.3.3) 

The application of agricultural source 
material to land. 4 0 0 4 

The application of commercial fertilizer to 
land1. 18 0 0 18 

The application of pesticide to land.  4 0 0 4 

The application of road salt. 0 2 0 2 

Total Non-Managed Land and Managed 
Land Threats 42 2 4 48 

Total Parcels 18   19 

Note: 1 – The application of commercial fertilizer was enumerated for all urban and rural properties for 
significant threats only.  Moderate and low threats were not considered in this case. 
 

Non-Managed Land Threats 

In total, 16 significant non-managed land threats were identified, most of which were related to 
systems which store or transmit sewage (14 threats on 14 parcels) and the handling and 
storage of fuel (2 threats on 2 parcels).  An additional four (4) non-managed land threats were 
identified as low threats to drinking water. 

Managed Land Threats 

In total, 26 significant managed land threats were identified relating to the application of 
agricultural source material (4 threats on 4 parcels), the application of commercial fertilizer (18 
threats on 18 parcels) and the application of pesticide to land (4 threats on 4 parcels).  An 
additional two (2) managed land threats were identified as moderate or low threats to drinking 
water. 

Total Non-Managed Land and Managed Land Threats 

Within the Ansnorveldt well field, a total of 42 significant threats were identified on a total of 
18 land parcels.  The threat and parcel counts differ due to either multiple significant threats on 
a parcel (i.e. a significant barrel due to both the handling and storage of pesticide and the 
handling and storage of fuel) or multiple businesses on a single parcel resulting in two (2) or 
more significant barrels identified for a single threat.  An additional six (6) threats were identified 
as moderate or low threats to drinking water. 
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Threats Associated With Vulnerability Areas 

In total, one (1) significant threat was identified for residential and commercial heating fuel tanks 
within a vulnerability area with a score of 10, representing up to 18 threats for the handling and 
storage of fuel on all identified parcels within these vulnerability areas.  No threats were 
identified relating to the transmission of sewage through underground pipelines.   

7.3.5 List of Drinking Water Threats – Conditions 

For information on the methodology used to identify potential conditions, please refer to 
Technical Memorandum A4 of Appendix A.  No conditions or potential conditions were identified 
within the Ansnorveldt well field (Figure 7-7) 
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8.0 King City 

King City is located in the Township of King, on the southern flank of the Oak Ridges Moraine, 
near the summit of the drainage divide between Lake Simcoe and Lake Ontario (Genivar, 
2007).  King City is entirely within the CTC-SPR. 

The Community of King City obtains its potable water supply from two (2) municipal wells: Well 
No. 3 and Well No. 4.  Please refer to Table 8-1 for more information on the King City municipal 
wells. 

Table 8-1 Municipal Well Information – King City 

Well No. Depth1 
(mbgs2) 

Screened 
Interval1 (mbgs2) Aquifer3 

Geochemical 
Type of  
Water4 

Permitted 
Capacity 
(m3/day)3 

3 104.24 98.15 to 104.24 Thorncliffe 
Formation 

Calcium 
bicarbonate 

 

1,964 

4 103.63 96.01 to 103.63 2,619 

1. Information provided by York Region 
2. Metres below ground surface (mbgs) 
3. Earthfx (2007 and 2009) 
4. Genivar (2007) 

8.1 GROUNDWATER VULNERABILITY 

The groundwater vulnerability analysis was completed by Earthfx (Earthfx, 2007 and 2009) and 
the results of this work are presented in Figures 8-1 and 8-2.  As shown on Figure 8-1, the 
following WHPAs were delineated for the King City municipal wells: 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to five years but greater than two years; and 

4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to twenty-five years but greater than five years. 

After the delineation of WHPAs, a vulnerability score was then calculated within a WHPA based 
on the category of the WHPA (i.e., WHPA-A or WHPA-B or WHPA-C or WHPA-D) and the 
relative vulnerability of the aquifer.   Transport pathways and any resulting vulnerability 
increases were not considered at this phase of the study, as previously described in 
Section 2.2. 
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As shown on Figure 8-2, WHPA-A around the King City municipal wells is the only area that had 
a vulnerability score of 10.  WHPA-B was assigned vulnerability scores of 6 and 8, and within 
WHPA-C vulnerability scores were either 2 or 6.  Vulnerability scores were 2 and 4 within 
WHPA-D. 

For more information on the results of groundwater vulnerability analysis please refer to Earthfx 
Reports (2007 and 2009). 

8.2 DRINKING WATER QUALITY ISSUES 

The Water Quality Characterization and Issues Identification for Municipal Groundwater Supply 
report completed by Genivar (2007) was reviewed to understand existing water quality trends 
and their applicability to the current study.  Water quality parameter reviewed in the Genivar 
Study (2007) included organic, inorganics, microbiological parameters, and radionuclides.  The 
Genivar (2007) report identified natural geochemical signatures of regional aquifers in York 
Region and temporal trends in water quality parameters. 

The Genivar (2007) results indicated that the groundwater supply from the King City municipal 
wells met the ODWQS (MOE, 2006) with the exception of iron which was consistently above its 
AO, and manganese, which had an occasional exceedance of its AO in select wells.  Elevated 
iron and manganese concentrations are common in deep aquifers in York Region (Genivar, 
2007).  This geochemical signature is reportedly natural and related to rock and water 
interaction (Genivar, 2007).  An examination of microbiological data by Genivar (2007) indicated 
that while presence of coliforms has occurred occasionally in raw water throughout York 
Region, there are no recorded detections of E. coli at this well field. 

Parameters considered for the current study included calcium, chloride, hardness, sodium, and 
sulphate, based on a review of the Genivar Report (2007) results.  Water quality parameters 
related to anthropogenic sources (chloride and sodium) were selected based on noted 
increasing trends in several production wells within York Region.  The remaining parameters 
(hardness, calcium and sulphate) were considered to investigate any potential changes in 
source water composition.  Raw groundwater quality data was provided by York Region in 
electronic format for the King City municipal wells from January 1992 to February 2009 for 
evaluation in the current study.  The results of the water quality issues identification and 
evaluation process for the King City municipal wells are summarized in Table 8-2. 

In order for a parameter to be considered an issue it must be present in the raw water at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were identified by comparing a 
trend of increasing concentrations of the parameter to issues evaluation benchmarks.  For more 
information on the methodology used to identify significant upward trends, please refer to 
Technical Memorandum A1 of Appendix A. 
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Review of the data indicated stable trends over time.  The observed parameter concentrations 
were well below the conservative issues benchmark and ODWQS (MOE, 2006).  Therefore, 
drinking water quality issues were not identified for the King City municipal wells.
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Table 8-2 Identification and Evaluation of Drinking Water Quality Issues for King City 
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King City Well No. 3       

Calcium Y  N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y  N N n/a N n/a N NO 

Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y  N N N n/a N n/a NO 

King City Well No. 4       

Calcium Y  N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 
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Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y  N N N n/a N n/a NO 

Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data 

review process outlined in Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), 

Objectives, and Guidelines. June 2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 
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8.3 DRINKING WATER QUALITY THREATS AND CONDITIONS 

8.3.1 Drinking Water Quality Threats 

Based on the data analysed and the threat enumeration exercise, the following activities 
(Figure 8-3) from the list of 21 prescribed drinking water threats in the Clean Water Act (2006) 
(Table 8-3) were identified in the King City WHPA zones as detailed in the table below.  
Technical Rule 119 provides direction on including any activities that are not prescribed in the 
Clean Water Act (2006).  No such inclusions have been made at present for this well field. 

Table 8-3 List of Activities by Zone and Vulnerability Score – King City 

Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

WHPA-A 10 
The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 

WHPA-B 

8 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 
The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The application of pesticide to land. 
The application of road salt. 
The handling and storage of fuel. 

6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of road salt. 

WHPA-C 6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of pesticide to land. 
The application of road salt. 
The handling and storage of fuel. 

 

The following provides a breakdown of the threat enumeration.  For more information on the 
method used to enumerate the drinking water threats and resulting limitations and data gaps, 
please refer to Technical Memorandums A2 and A3 of Appendix A.  The threat enumeration 
was subdivided into two (2) general categories; non-managed land and managed land threats. 
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8.3.2 Non-Managed Land Threats 

For the purposes of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The following non-managed land threats were identified within the King City well 
field: 

 The establishment, operation or maintenance of a waste disposal site within the meaning of 
Part V of the Environmental Protection Act (1); 

 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act (2); 
and 

 The handling and storage of fuel (15). 

Threats Associated With Vulnerability Areas 

For two (2) non-managed land threats, threats were assigned to areas associated with different 
vulnerability scores.  This was completed for the transmission of sewage through underground 
pipelines (The establishment, operation or maintenance of a system that collects, stores, 
transmits, treats or disposes of sewage within the meaning of the Ontario Water Resources Act 
(2)) which could potentially be considered a significant, moderate or low threat.  For the 
purposes of this study, a single threat was assigned to each of the vulnerability areas found 
within each WHPA where municipal servicing exists.  Threats associated with unidentified 
residential and commercial heating fuel tanks (The handling and storage of fuel (15)) which 
could potentially be considered a significant threat were also identified.  In the case of home 
heating fuel tanks, a single threat was applied to all vulnerability areas within each WHPA with a 
score of 10, and was intended to represent all potential parcels in that area that may have a fuel 
storage tank associated with it.   

8.3.3 Managed Land Threats 

For the purpose of this study, managed land threats were considered to be activities where 
nutrients, chemicals or road salt are applied to land in order to improve its land use function.  
The Tables of Drinking Water Threats (MOE, 2009a) indicates that managed land threats 
identified within the King City well field require the calculation of percent managed lands, 
hectares of managed lands, and/or nutrient units/unit as indicated below.  Managed lands can 
include but are not limited to croplands, fallow land, improved pasture, lawns, sports fields and 
golf courses.  With the exception of road salt application, these threats are considered on a 
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cumulative basis for each WHPA, and therefore all calculations were performed based on the 
area and land within each WHPA as per MOE guidelines (MOE 2009a; 2009b): 

 The application of agricultural source material to land (2) (percent managed land and 
nutrient units per acre); 

 The application of commercial fertilizer to land (8) (percent managed land and nutrient units 
per acre); 

 The application of pesticide to land (10) (total application area in hectares); and 

 The application of road salt (12) (percent impervious area). 

The application of pesticide and the application of road salt were considered as managed land 
threats for the purpose of this study (Technical Memorandum A3, Appendix A).  These threats 
involve the application of a product to land in order to improve the overall land use function. 

In order to fully enumerate managed land threats with the exception of the application of road 
salt, it was necessary to calculate the percent managed lands and livestock density for WHPA-
A, WHPA-B and WHPA-C.  Calculations were not completed for WHPA-D.  The results are 
tabulated below (Table 8-4) and presented in Figures 8-4 and 8-5. 

Table 8-4 Percentage Managed Lands and Nutrient Units – King City 

Zone Managed Lands (%) 
Total 

Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 
Nutrient 

Units / Ac 
Nutrient 

Units / Ha 

Agricultural Non-Agricultural     

WHPA-A 0 10.3 10.3 0.4 0 0 

WHPA-B 7.8 26.0 33.8 24.7 0 0 

WHPA-C 12.2 16.6 28.8 12.9 0 0 

 

8.3.3.1 Impervious Area 

In order to enumerate the managed land threat associated with the application of road salt, the 
percent impervious area within each WHPA was calculated using the road network obtained 
from York Region.  The calculation was completed on a per square kilometer basis using the 
grid layout provided by the LSRCA.  The percent impervious area was considered together with 
the WHPA and vulnerability scores to determine the threat level associated with the application 
of road salt for each impervious surface.  Table 8-6 below summarizes the highest threat level 
associated with each square kilometer grid.  For more information on the methodology and data 
gaps used in this assessment, please refer to Technical Memorandum A3 of Appendix A. 
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Figure 8-6 illustrates the impervious area calculations and indicates the threat level (significant, 
moderate, low, or not applicable) assigned to each roadway within the WHPA with respect to 
the application of road salt.  The threat level was based on the percent impervious area, the 
WHPA, and the vulnerability score for each roadway.  For the King City well field, no roads were 
identified within WHPA-A.  Roads within WHPA-B were assigned either a moderate or low 
threat level, and within WHPA-C roads were either considered to be a low threat level or were 
not a threat (not applicable).  Outside of WHPA-C, no roads were considered to be a threat with 
respect to the application of road salt.  Table 8-5 summarizes the road network information for 
each threat level within the entire WHPA.  The data has been summarized into standard 2-lane 
kilometer (2-ln-km) road lengths assuming a standard road width of 12 m based on data 
supplied by Genivar (2007). 

Table 8-5 Threat Level Applied to Road Lengths – King City 

 Threat Level  

Zone Significant 
(2-ln km) 

Moderate 
(2-ln km) 

Low 
(2-ln km) 

Not 
Applicable 
(2-ln km) 

Total Road 
Length 

(2-ln km) 

WHPA-A 0 0 0 0 0 

WHPA-B 0 0.56 0.65 0 1.21 

WHPA-C 0 0 0.56 1.87 2.43 

WHPA-D 0 0 0 16.79 16.79 

Total 0 0.56 1.21 18.66 20.43 

Notes: Road lengths based on data provided by York Region. 
All road lengths were converted to the equivalent of a 2-lane kilometer (2-ln km) 
Threat level associated with the application of road salt. 

8.3.4 Summary of Threats 

The following non-managed land and managed land threats were identified (Table 8-6) for the 
King City well field. 
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Table 8-6 Type and Number of Non-Managed Land and Managed Land Threats – King City 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 8.3.2) 

The establishment, operation or 
maintenance of a waste disposal site 
within the meaning of Part V of the 
Environmental Protection Act. 

1 0 0 1 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

9 28 31 68 

The handling and storage of fuel. 0 2 2 4 

Managed Land Threats (Section 8.3.3) 

The application of agricultural source 
material to land. 0 1 0 1 

The application of commercial fertilizer to 
land. 0 0 1 1 

The application of pesticide to land. 0 1 2 3 

The application of road salt. 0 1 2 3 

Total Non-Managed Land and Managed 
Land Threats 10 33 38 81 

Total Parcels 10 - - 69 

 

Non-Managed Land Threats 

In total, ten (10) significant non-managed land threats were identified, all of which were related 
to systems which store or transmit sewage (9 threats on 9 parcels) and a waste disposal site 
(1 threat on 1 parcel).  An additional 63 non-managed land threats were identified as moderate 
or low threats to drinking water. 

Managed Land Threats 

No significant managed land threats were identified.  An additional eight (8) managed land 
threats were identified as moderate or low threats to drinking water. 
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Total Non-Managed Land and Managed Land Threats 

Within the King City well field, a total of ten (10) significant threats were identified on a total of 
10 land parcels.  An additional 71 threats were identified as moderate or low threats to drinking 
water. 

Threats Associated With Vulnerability Areas 

In total, one (1) significant threat was identified for residential and commercial heating fuel tanks 
within vulnerability areas with a score of 10, representing up to 11 threats for the handling and 
storage of fuel on all identified parcels within these vulnerability areas.  A total of one (1) threat 
was identified relating to the transmission of sewage through underground pipelines, and it was 
considered to be a low threat.   

8.3.5 List of Drinking Water Threats – Conditions 

Based on the currently available information, six (6) potential condition locations were identified 
within the WHPAs (Figure 8-7), all of which were outside of WHPA-B.  For information on the 
methodology used to identify potential conditions, please refer to Technical Memorandum A4 of 
Appendix A.  Due to the lack of available information, no conditions have been confirmed within 
the King City well field.  The locations identified are potential conditions that would require 
further investigation.  The types and relative locations of these potential conditions are 
summarized in Table 8-7. 

Table 8-7 Type and Number of Potential Conditions – King City 

Potential Condition 
Zone Total 

WHPA-A WHPA-B WHPA-C WHPA-D  

Record of Site Condition 0 0 0 2 2 

Reported Spill Location 0 0 1 3 4 

Total 0 0 1 5 6 

 

As summarized in Table 8-7 and presented on Figure 8-7, the identified potential threats 
included four (4) reported spill locations and two (2) record of site conditions.  Soil and 
groundwater data was unavailable for these reported locations and therefore it is difficult to 
conclude that soil or groundwater contamination at a location is above a drinking water 
standard, and this is a key requirement to a site being classified as a condition under the Clean 
Water Act.  Therefore, these locations were identified in this assessment as potential conditions. 
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WHPA-A (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
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- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The handling and storage of fuel.
- The application of road salt.

WHPA-B (Score 6):
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that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of road salt.
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- The establishment, operation or maintenance of a system
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- The application of pesticide to land.
- The handling and storage of fuel.
- The application of road salt.
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9.0 Nobleton 

Nobleton is located in the Township of King, adjacent to the southern flank of the Oak Ridges 
Moraine within the Lake Ontario drainage basin (Genivar, 2007).  Nobleton is entirely within the 
CTC-SPR but neighbours the SGBLS-SPR. 

The Community of Nobleton obtains its potable water supply from three (3) municipal wells: Well 
Nos. 2, 3, and 4.  Please refer to Table 9-1 for more information on the Nobleton municipal 
wells. 

Table 9-1 Municipal Well Information – Nobleton 

Well No. Depth1 
(mbgs2) 

Screened 
Interval1 (mbgs2) Aquifer3 

Geochemical 
Type of  
Water4 

Permitted 
Capacity 
(m3/day)3 

2 110.49 104.49 to 110.49 
Scarborough 

Formation 

Calcium 
bicarbonate 

 

2,4965 

3 90.17 83.21 to 90.17 1,9645 

4 100.58 93.26 to 100.58 Unknown 2,4965 
1. Information provided by York Region 
2. Metres below ground surface (mbgs) 
3. Earthfx (2009)  
4. Genivar (2007) 
5. Two separate cycles are outlined for Nobleton: Cycle 1 indicates that Nobleton Wells 3 and 4 

may be operated up to a maximum of 2,496 m3/day and 1,964 m3/day, respectively.  Cycle 2 
indicates that Nobleton Wells 4 and 2 may be operated up to a maximum of 2,496 m3/day 
and 1,964 m3/day, respectively.  In addition, condition 3.4 indicates that Nobleton Well 2 and 
3 shall NOT be operated simultaneously (Earthfx, 2009). 

9.1 GROUNDWATER VULNERABILITY 

The groundwater vulnerability analysis was completed by Earthfx (Earthfx, 2007 and 2009) and 
the results of this work are presented in Figures 9-1 and 9-2.  As shown on Figure 9-1, the 
following WHPAs were delineated for the Nobleton municipal wells: 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to five years but greater than two years; and 

4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to twenty-five years but greater than five years. 
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After the delineation of WHPAs, a vulnerability score was then calculated within a WHPA based 
on the category of the WHPA (i.e., WHPA-A or WHPA-B or WHPA-C or WHPA-D) and the 
relative vulnerability of the aquifer.   Transport pathways and any resulting vulnerability 
increases were not considered at this phase of the study, as previously described in 
Section 2.2. 

As shown on Figure 9-2, WHPA-A around the Nobleton municipal wells were the only areas that 
had a vulnerability score of 10.  WHPA-B was assigned a vulnerability score of 6, and WHPAs C 
and D had a vulnerability score of 2. 

For more information on the results of groundwater vulnerability analysis please refer to Earthfx 
Reports (2007 and 2009). 

9.2 DRINKING WATER QUALITY ISSUES 

The Water Quality Characterization and Issues Identification for Municipal Groundwater Supply 
report completed by Genivar (2007) was reviewed to understand existing water quality trends 
and their applicability to the current study.  Water quality parameter reviewed in the Genivar 
Study (2007) included organic, inorganics, microbiological parameters, and radionuclides.  The 
Genivar (2007) report identified natural geochemical signatures of regional aquifers in York 
Region and temporal trends in water quality parameters. 

The Genivar (2007) results indicated that the groundwater supply from Nobleton municipal wells 
Nos 2 and 3 met the ODWQS (MOE, 2006).  Concentrations of all key indicator parameters 
showed a consistently stable trend with time in Wells Nos. 2 &3, except sodium and chloride 
which showed some variability and fluctuation from 2005 to 2007, possibly due to sampling 
methods and/or well operations.  Nobleton Well No. 4 was under construction and is anticipated 
to be on line in Spring 2011.  Nobleton Well No. 4 is screened in the same aquifer unit and is 
expected to have the same geochemistry as Nobleton Wells Nos. 2 & 3.  Elevated 
concentrations of iron in exceedance of the AO were reported in Nobleton Well Nos. 2 and 3.  
Genivar (2007) reported that elevated iron concentrations are common in deep aquifers in York 
Region.  An examination of microbiological data by Genivar (2007) indicated that while 
presence of coliforms has occurred occasionally in raw water throughout York Region, there are 
no recorded detections of E. coli at this well field. 

Parameters considered for the current study included calcium, chloride, hardness, sodium, and 
sulphate.  The selection of the parameters was based on a review of the Genivar Report (2007) 
results.  Water quality parameters related to anthropogenic sources (chloride and sodium) were 
selected based on noted increasing trends in several production wells within York Region.  The 
remaining parameters (hardness, calcium and sulphate) were considered to investigate any 
potential changes in source water composition.  Raw groundwater quality data was provided by 
York Region in electronic format for Nobleton municipal wells No. 2 and 3 from February 1999 
to February 2009 for evaluation in the current study.  The results of the water quality issues 
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identification and evaluation process for the Nobleton municipal wells are summarized in 
Table 9-2. 

In order for a parameter to be considered an issue it must be present in the raw water at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were identified by comparing a 
trend of increasing concentrations of the parameter to issues evaluation benchmarks.  For more 
information on the methodology used to identify significant upward trends, please refer to 
Technical Memorandum A1 of Appendix A.
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Table 9-2 Identification and Evaluation of Drinking Water Quality Issues for Nobleton 
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Nobleton Well No. 2       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y Y Y N n/a N n/a NO 

Hardness Y  N N n/a N n/a N NO 

Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Nobleton Well No. 3       

Calcium Y  N N n/a n/a n/a n/a NO 

Chloride Y Y Y Y N n/a N n/a NO 

Hardness Y  N N n/a N n/a N NO 
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Parameter 
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Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data 

review process outlined in Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), 

Objectives, and Guidelines. June 2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 
 

 
 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    
Nobleton  
June 28, 2010 

sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 9.6  

Review of data indicated stable trends over time except for chloride.  Chloride concentrations 
show upward trend over time in Nobleton Wells No. 2 and 3 (Figures B4 and B5).  However, 
observed chloride concentrations were less than the conservative issues benchmark of 
125 mg/L (50% of the AO of ODWQS (MOE, 2006) for chloride in drinking water) and the 
ODWQS (MOE, 2006).  Therefore, drinking water quality issues were not identified for the 
Nobleton municipal wells. 

9.3 DRINKING WATER QUALITY THREATS AND CONDITIONS 

9.3.1 Drinking Water Quality Threats 

Based on the data analysed and the threat enumeration exercise, the following activities 
(Figure 9-3) from the list of 21 prescribed drinking water threats in the Clean Water Act (2006) 
(Table 9-3) were identified in the Nobleton WHPA zones as detailed in the table below.  
Technical Rule 119 provides direction on including any activities that are not prescribed in the 
Clean Water Act (2006).  No such inclusions have been made at present for this well field. 

Table 9-3 List of Activities by Zone and Vulnerability Score – Nobleton 

Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

WHPA-A 10 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The application of pesticide to land. 
The application of road salt. 
The handling and storage of fuel. 

WHPA-B 6 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 
The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 
The handling and storage of a dense non-aqueous phase liquid. 
The handling and storage of an organic solvent. 

WHPA-C 2 The handling and storage of a dense non-aqueous phase liquid. 

 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    
Nobleton 
June 28, 2010 

sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 9.7  

The following provides a breakdown of the threat enumeration.  For more information on the 
method used to enumerate the drinking water threats and resulting limitations and data gaps, 
please refer to Technical Memorandums A2 and A3 of Appendix A.  The threat enumeration 
was subdivided into two (2) general categories; non-managed land and managed land threats. 

9.3.2 Non-Managed Land Threats 

For the purposes of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The following non-managed land threats were identified within the Nobleton well 
field: 

 The establishment, operation or maintenance of a waste disposal site within the meaning of 
Part V of the Environmental Protection Act; 

 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act; 

 The handling and storage of commercial fertilizer; 

 The handling and storage of pesticide; 

 The handling and storage of fuel; 

 The handling and storage of a dense non-aqueous phase liquid (16); and 

 The handling and storage of an organic solvent (17). 

Threats Associated With Vulnerability Areas 

For two (2) non-managed land threats, threats were assigned to areas associated with different 
vulnerability scores.  This was completed for the transmission of sewage through underground 
pipelines (The establishment, operation or maintenance of a system that collects, stores, 
transmits, treats or disposes of sewage within the meaning of the Ontario Water Resources Act 
(2)) which could potentially be considered a significant, moderate or low threat.  For the 
purposes of this study, a single threat was assigned to each of the vulnerability areas found 
within each WHPA where municipal servicing exists.  Threats associated with unidentified 
residential and commercial heating fuel tanks (The handling and storage of fuel (15)) which 
could potentially be considered a significant threat were also identified.  In the case of home 
heating fuel tanks, a single threat was applied to all vulnerability areas within each WHPA with a 
score of 10, and was intended to represent all potential parcels in that area that may have a fuel 
storage tank associated with it.   
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9.3.3 Managed Land Threats 

For the purpose of this study, managed land threats were considered to be activities where 
nutrients, chemicals or road salt are applied to land in order to improve its land use function.  
The Tables of Drinking Water Threats (MOE, 2009a) indicates that managed land threats 
identified within the Nobleton well field require the calculation of percent managed lands, 
hectares of managed lands, and/or nutrient units/unit as indicated below.  Managed lands can 
include but are not limited to croplands, fallow land, improved pasture, lawns, sports fields and 
golf courses.  With the exception of road salt application, these threats are considered on a 
cumulative basis for each WHPA, and therefore all calculations were performed based on the 
area and land within each WHPA as per MOE guidelines (MOE 2009a; 2009b): 

 The application of agricultural source material to land (3) (percent managed land and 
nutrient units per acre); 

 The application of commercial fertilizer to land (8) (percent managed land and nutrient units 
per acre); 

 The application of pesticide to land (10) (total application area in hectares); and 

 The application of road salt (12) (percent impervious area). 

The application of pesticide and the application of road salt were considered as managed land 
threats for the purpose of this study (Technical Memorandum A3, Appendix A).  These threats 
involve the application of a product to land in order to improve the overall land use function. 

In order to fully enumerate managed land threats with the exception of the application of road 
salt, it was necessary to calculate the percent managed lands and livestock density for WHPA-A 
and WHPA-B.  Calculations were not completed for WHPAs C or D.  The results are tabulated 
below (Table 9-4) and presented in Figures 9-4 and 9-5. 

Table 9-4 Percentage Managed Lands and Nutrient Units – Nobleton 

Zone Managed Lands (%) 
Total 

Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 
Nutrient 

Units / Ac 
Nutrient 

Units / Ha 

Agricultural Non-Agricultural     
WHPA-A  
(Well No. 2) 0 37.4 37.4 1.2 0 0 

WHPA-A 
(Well No. 3) 0 39.4 39.4 1.2 0 0 

WHPA-A 
(Well No. 4) 55.4 19.2 74.6 2.3 0 0 

WHPA-B  6.8 43.1 49.9 49.1 7.6 18.7 
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9.3.3.1 Impervious Area 

In order to enumerate the managed land threat associated with the application of road salt, the 
percent impervious area within each WHPA was calculated using the road network obtained 
from York Region.  The calculation was completed on a per square kilometer basis using the 
grid layout provided by the LSRCA.  The percent impervious area was considered together with 
the WHPA and vulnerability scores to determine the threat level associated with the application 
of road salt for each impervious surface.  Table 9-6 below summarizes the highest threat level 
associated with each square kilometer grid.  For more information on the methodology and data 
gaps used in this assessment, please refer to Technical Memorandum A3 of Appendix A. 

Figure 9-6 illustrates the impervious area calculations and indicates the threat level (significant, 
moderate, low, or not applicable) assigned to each roadway within the WHPA with respect to 
the application of road salt.  The threat level was based on the percent impervious area, the 
WHPA, and the vulnerability score for each roadway.  For the Nobleton well field within WHPA-
A, the percent impervious area was less than 80%, and therefore all roads were assigned a 
moderate threat level.  Roads within WHPA-B were predominantly assigned a low threat level.  
Outside of WHPA-B, no roads were considered to be a threat with respect to the application of 
road salt (not applicable).  Table 9-5 summarizes the road network information for each threat 
level within the entire WHPA.  The data has been summarized into standard 2-lane kilometer (2-
ln-km) road lengths assuming a standard road width of 12 m based on data supplied by Genivar 
(2007). 

Table 9-5 Threat Level Applied to Road Lengths – Nobleton 

 Threat Level  

Zone Significant 
(2-ln km) 

Moderate 
(2-ln km) 

Low 
(2-ln km) 

Not 
Applicable 
(2-ln km) 

Total Road 
Length 

(2-ln km) 

WHPA-A 0 0.62 0 0 0.62 

WHPA-B 0 0.07 7.65 0 7.72 

WHPA-C 0 0 0 6.5 6.5 

WHPA-D 0 0 0 15.36 15.36 

Total 0 0.69 7.65 21.86 30.2 

Notes: Road lengths based on data provided by York Region. 
All road lengths were converted to the equivalent of a 2-lane kilometer (2-ln km) 
Threat level associated with the application of road salt. 
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9.3.4 Summary of Threats 

The following non-managed land and managed land threats were identified (Table 9-6) for the 
Nobleton well field. 

Table 9-6 Type and Number of Non-Managed Land and Managed Land Threats – Nobleton 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 9.3.2) 

The establishment, operation or 
maintenance of a waste disposal site 
within the meaning of Part V of the 
Environmental Protection Act. 

0 4 0 4 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

59 0 356 415 

The handling and storage of commercial 
fertilizer. 0 0 1 1 

The handling and storage of pesticide. 0 0 1 1 

The handling and storage of fuel. 1 0 16 17 

The handling and storage of a dense non-
aqueous phase liquid. 17 0 0 17 

The handling and storage of an organic 
solvent. 0 0 3 3 

Managed Land Threats (Section 9.3.3) 

The application of agricultural source 
material to land. 1 0 1 2 

The application of commercial fertilizer to 
land. 0 1 1 2 

The application of pesticide to land. 1 0 1 2 

The application of road salt 0 3 1 4 

Total Non-Managed Land and Managed 
Land Threats 79 8 381 468 

Total Parcels 73 - - 422 

 

Non-Managed Land Threats 

In total, 77 significant non-managed land threats were identified, which were related to systems 
which store or transmit sewage (59 threats on 59 parcels), the handling and storage of fuel (1 
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threat on 1 parcel) and the handling and storage of a dense non-aqueous phase liquid (17 
threats on 13 parcels).  An additional 381 non-managed land threats were identified as 
moderate or low threats to drinking water. 

Managed Land Threats 

In total, two (2) significant managed land threats were identified relating to the application of 
agricultural source material (1 threat on 1 parcel) and the application of pesticide to land (1 
threat on 1 parcel).  An additional eight (8) managed land threats were identified as moderate or 
low threats to drinking water. 

Total Non-Managed Land and Managed Land Threats 

Within the Nobleton well field, a total of 79 significant threats were identified on a total of 73 land 
parcels.  The threat and parcel counts differ due to either multiple significant threats on a parcel 
(i.e. a significant barrel due to both the handling and storage of pesticide and the handling and 
storage of fuel) or multiple businesses on a single parcel resulting in two (2) or more significant 
barrels identified for a single threat.  An additional 389 threats were identified as moderate or 
low threats to drinking water. 

Threats Associated With Vulnerability Areas 

In total, 3 significant threats were identified for residential and commercial heating fuel tanks 
within vulnerability areas with a score of 10, representing up to 63 threats for the handling and 
storage of fuel on all identified parcels within these vulnerability areas.  No threats were 
identified relating to the transmission of sewage through underground pipelines.   

9.3.5 List of Drinking Water Threats – Conditions 

Based on the currently available information, three (3) potential condition locations were 
identified within the WHPAs (Figure 9-7), all of which were outside of WHPA-A.  For information 
on the methodology used to identify potential conditions, please refer to Technical 
Memorandum A4 of Appendix A.  Due to the lack of available information, no conditions have 
been confirmed within the Nobleton well field.  The locations identified are potential conditions 
that would require further investigation.  The types and relative locations of these potential 
conditions are summarized in Table 9-7. 

  



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    
Nobleton  
June 28, 2010 

9.12  sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 

Table 9-7 Type and Number of Potential Conditions – Nobleton 

Potential Condition 
Zone Total 

WHPA-A WHPA-B WHPA-C WHPA-D  

Historical Waste Disposal Site 0 0 0 1 1 

Reported Spill Location 0 1 0 1 2 

Total 0 1 0 2 3 

 

As summarized in Table 9-7 and presented on Figure 9-7, the identified potential threats 
included two (2) reported spill locations.  Soil and groundwater data was unavailable for these 
reported site locations and therefore it is difficult to conclude that soil or groundwater 
contamination at a location is above a drinking water standard, and this is a key requirement to 
a site being classified as a condition under the Clean Water Act. 

This assessment also identified one (1) historical waste disposal site within WHPA-D.  However, 
there is no data available to determine soil or groundwater concentrations in the vicinity of this 
landfill, and as a result, it is not possible to classify this landfill site as a drinking water quality 
condition.  Therefore, these locations were identified in this assessment as potential conditions. 
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10.0 Schomberg 

Schomberg is located in the Township of King, adjacent to the northern flank of Oak Ridges 
Moraine within the Lake Simcoe drainage basin (Genivar, 2007).  Schomberg is entirely within 
the SGBLS-SPR but borders the CTC-SPR. 

The Community of Schomberg obtains its potable water supply from three (3) municipal wells: 
Well Nos. 2, 3, and 4.  Please refer to Table 10-1 for more information on the Schomberg 
municipal wells. 

Table 10-1 Municipal Well Information – Schomberg 

Well No. Depth1 
(mbgs2) 

Screened 
Interval1 (mbgs2) Aquifer3 

Geochemical 
Type of  
Water4 

Permitted 
Capacity 
(m3/day)3 

2 88.70 82.42 to 88.70 Thorncliffe 
Formation 

Calcium 
bicarbonate 

1,637 
3 89.00 79.65 to 89.00 2,290 
45 90.83 81.69 to 90.83 Unknown 1,508 
1. Information provided by York Region 
2. Metres below ground surface (mbgs) 
3. Earthfx (2007 and 2009) 
4. Genivar (2007) 
5. Online production started in Fall 2009 

10.1 GROUNDWATER VULNERABILITY 

The groundwater vulnerability analysis was completed by Earthfx (Earthfx, 2007 and 2009) and 
the results of this work are presented in Figures 10-1 and 10-2.  As shown on Figure 10-1, the 
following WHPAs were delineated for the Schomberg municipal wells: 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to five years but greater than two years; and 

4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to twenty-five years but greater than five years. 

After the delineation of WHPAs, a vulnerability score was then calculated within a WHPA based 
on the category of the WHPA (i.e., WHPA-A or WHPA-B or WHPA-C or WHPA-D) and the 
relative vulnerability of the aquifer.   Transport pathways and any resulting vulnerability 
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increases were not considered at this phase of the study, as previously described in 
Section 2.2. 

As shown on Figure 10-2, WHPA-A around the Schomberg municipal wells were the only areas 
that had a vulnerability score of 10.  WHPA-B was assigned a vulnerability score of 6, and 
WHPAs C and D had a vulnerability score of 2. 

For more information on the results of groundwater vulnerability analysis please refer to Earthfx 
Reports (2007 and 2009). 

10.2 DRINKING WATER QUALITY ISSUES 

The Water Quality Characterization and Issues Identification for Municipal Groundwater Supply 
report completed by Genivar (2007) was reviewed to understand existing water quality trends 
and their applicability to the current study.  Water quality parameter reviewed in the Genivar 
Study (2007) included organic, inorganics, microbiological parameters, and radionuclides.  The 
Genivar (2007) report identified natural geochemical signatures of regional aquifers in York 
Region and temporal trends in water quality parameters. 

The Genivar (2007) results indicated that the groundwater supply from Schomberg municipal 
wells Nos. 2 and 3 met the ODWQS (MOE, 2006) with the exception of the aesthetic 
parameters iron and manganese.  Elevated iron and manganese concentrations are common in 
deep aquifers in York Region (Genivar, 2007).  Elevated methane was also noted.  Schomberg 
Well No. 4 was brought online in the Fall 2009 and is screened in the same aquifer unit and is 
expected to have the same geochemistry as Schomberg Well 3. This geochemical signature is 
reportedly natural and related to rock and water interaction (Genivar, 2007).  An examination of 
microbiological data by Genivar (2007) indicated that while presence of coliforms has occurred 
occasionally in raw water throughout York Region, there are no recorded detections of E. coli at 
this well field. 

Parameters considered for the current study included calcium, chloride, hardness, sodium, and 
sulphate.  The selection of the parameters was based on a review of the Genivar Report (2007) 
results.  Water quality parameters related to anthropogenic sources (chloride and sodium) were 
selected based on noted increasing trends in several production wells within York Region.  The 
remaining parameters (hardness, calcium and sulphate) were considered to investigate any 
potential changes in source water composition.  Raw groundwater quality data was provided by 
York Region in electronic format for the Schomberg municipal wells from January 1992 to 
February 2009 for evaluation in the current study.  The results of the water quality issues 
identification and evaluation process for the Schomberg municipal wells are summarized in 
Table 10-2. 

In order for a parameter to be considered an issue it must be present in the raw water at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were identified by comparing a 
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trend of increasing concentrations of the parameter to issues evaluation benchmarks.  For more 
information on the methodology used to identify significant upward trends, please refer to 
Technical Memorandum A1 of Appendix A. 

The results do not show any upward trends, and the observed parameter concentrations were 
below the ODWQS (MOE, 2006) and the conservative issues benchmark.  However, sodium 
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Table 10-2 Identification and Evaluation of Drinking Water Quality Issues for Schomberg 
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Schomberg Well No. 2       

Calcium Y  N N n/a n/a n/a n/a NO 

Chloride Y  N N N n/a N n/a NO 

Hardness Y  N N n/a N n/a N NO 

Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Schomberg Well No. 3       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 
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Sodium  Y  N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

 
Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data 

review process outlined in Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), 

Objectives, and Guidelines. June 2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 
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concentrations were observed to be consistently near or above 20 mg/L at Schomberg 
municipal wells 2 and 3.  The AO for sodium in drinking water is 200 mg/L.  In accordance with 
the ODWQS, York Region notifies the local medical officer of health when the sodium 
concentration exceeds 20 mg/L so that this information may be communicated to local 
physicians for their use with patients on sodium restricted diets (MOE, 2006).  Therefore, 
drinking water quality issues were not identified for the Schomberg municipal wells. 

10.3 DRINKING WATER QUALITY THREATS AND CONDITIONS 

10.3.1 Drinking Water Quality Threats 

Based on the data analysed and the threat enumeration exercise, the following activities 
(Figure 10-3) from the list of 21 prescribed drinking water threats in the Clean Water Act (2006) 
(Table 10-3) were identified in the Schomberg WHPA zones as detailed in the table below.  
Technical Rule 119 provides direction on including any activities that are not prescribed in the 
Clean Water Act (2006).  No such inclusions have been made at present for this well field. 

Table 10-3 List of Activities by Zone and Vulnerability Score – Schomberg 

Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

WHPA-A 10 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 
The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 
The handling and storage of a dense non-aqueous phase liquid. 
The handing and storage of an organic solvent. 

WHPA-B 6 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 
The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The handling and storage of non-agricultural source material. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
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Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

The application of road salt. 
The storage of snow. 
The handling and storage of fuel. 
The handling and storage of a dense non-aqueous phase liquid. 
The handling and storage of an organic solvent. 

WHPA-C 2 

The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The application of pesticide to land. 
The handling and storage of a dense non-aqueous phase liquid. 

 

The following provides a breakdown of the threat enumeration.  For more information on the 
method used to enumerate the drinking water threats and resulting limitations and data gaps, 
please refer to Technical Memorandums A2 and A3 of Appendix A.  The threat enumeration 
was subdivided into two (2) general categories; non-managed land and managed land threats. 

10.3.2 Non-Managed Land Threats 

For the purposes of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The following non-managed land threats were identified within the Schomberg 
well field: 

 The establishment, operation or maintenance of a waste disposal site within the meaning of 
Part V of the Environmental Protection Act (1); 

 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act (2); 

 The handling and storage of non-agricultural source material (7); 

 The handling and storage of commercial fertilizer (9); 

 The handling and storage of pesticide (11); 

 The storage of snow (14); 
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 The handling and storage of fuel (15); 

 The handling and storage of a dense non-aqueous phase liquid (16); and 

 The handling and storage of an organic solvent (17). 

Threats Associated With Vulnerability Areas 

For two (2) non-managed land threats, threats were assigned to areas associated with different 
vulnerability scores.  This was completed for the transmission of sewage through underground 
pipelines (The establishment, operation or maintenance of a system that collects, stores, 
transmits, treats or disposes of sewage within the meaning of the Ontario Water Resources Act 
(2)) which could potentially be considered a significant, moderate or low threat.  For the 
purposes of this study, a single threat was assigned to each of the vulnerability areas found 
within each WHPA where municipal servicing exists.  Threats associated with unidentified 
residential and commercial heating fuel tanks (The handling and storage of fuel (15)) which 
could potentially be considered a significant threat were also identified.  In the case of home 
heating fuel tanks, a single threat was applied to all vulnerability areas within each WHPA with a 
score of 10, and was intended to represent all potential parcels in that area that may have a fuel 
storage tank associated with it.   

10.3.3 Managed Land Threats 

For the purpose of this study, managed land threats were considered to be activities where 
nutrients, chemicals or road salt are applied to land in order to improve its land use function.  
The Tables of Drinking Water Threats (MOE, 2009a) indicates that managed land threats 
identified within the Schomberg well field require the calculation of percent managed lands, 
hectares of managed lands, and/or nutrient units/unit as indicated below.  Managed lands can 
include but are not limited to croplands, fallow land, improved pasture, lawns, sports fields and 
golf courses.  With the exception of road salt application, these threats are considered on a 
cumulative basis for each WHPA, and therefore all calculations were performed based on the 
area and land within each WHPA as per MOE guidelines (MOE 2009a; 2009b): 

 The application of agricultural source material to land (3) (percent managed land and 
nutrient units per acre); 

 The application of commercial fertilizer to land (8) (percent managed land and nutrient units 
per acre); 

 The application of pesticide to land (10) (total application area in hectares); and 

 The application of road salt (12) (percent impervious area). 
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The application of pesticide and the application of road salt were considered as managed land 
threats for the purpose of this study (Technical Memorandum A3, Appendix A).  These threats 
involve the application of a product to land in order to improve the overall land use function. 

In order to fully enumerate managed land threats with the exception of the application of road 
salt, it was necessary to calculate the percent managed lands and livestock density for WHPA-A 
and WHPA-B.  Calculations were not completed for WHPA-C and WHPA-D.  The results are 
tabulated below (Table 10-4) and presented in Figures 10-4 and 10-5. 

Table 10-4 Percentage Managed Lands and Nutrient Units – Schomberg 

Zone Managed Lands (%) 
Total 

Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 
Nutrient 

Units / Ac 
Nutrient 

Units / Ha 

Agricultural Non-Agricultural     
WHPA-A  
(Well No. 2) 0 52.2 52.2 1.7 0 0 

WHPA-A 
(Well No. 3 
and 4) 

38.0 24.8 62.8 2.1 7.9 19.6 

WHPA-B 29.3 26.2 55.5 55.6 0 0 

 

10.3.3.1 Impervious Area 

In order to enumerate the managed land threat associated with the application of road salt, the 
percent impervious area within each WHPA was calculated using the road network obtained 
from York Region.  The calculation was completed on a per square kilometer basis using the 
grid layout provided by the LSRCA.  The percent impervious area was considered together with 
the WHPA and vulnerability scores to determine the threat level associated with the application 
of road salt for each impervious surface.  Table 10-6 below summarizes the highest threat level 
associated with each square kilometer grid.  For more information on the methodology and data 
gaps used in this assessment, please refer to Technical Memorandum A3 of Appendix A. 

Figure 10-6 illustrates the impervious area calculations and indicates the threat level (significant, 
moderate, low, or not applicable) assigned to each roadway within the WHPA with respect to 
the application of road salt.  The threat level was based on the percent impervious area, the 
WHPA, and the vulnerability score for each roadway.  For the Schomberg well field within 
WHPA-A, the percent impervious area was less than 80%, and therefore all roads were 
assigned a moderate threat level.  Roads within WHPA-B were assigned a low threat level.  
Outside of WHPA-B, no roads were considered to be a threat with respect to the application of 
road salt.  Table 10-5 summarizes the road network information for each threat level within the 
entire WHPA.  The data has been summarized into standard 2-lane kilometer (2-ln-km) road 
lengths assuming a standard road width of 12 m based on data supplied by Genivar (2007). 
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Table 10-5 Threat Level Applied to Road Lengths – Schomberg 

 Threat Level  

Zone Significant 
(2-ln km) 

Moderate 
(2-ln km) 

Low 
(2-ln km) 

Not 
Applicable 
(2-ln km) 

Total Road 
Length 

(2-ln km) 

WHPA-A 0 0.38 0 0 0.38 

WHPA-B 0 0 4.23 0 4.23 

WHPA-C 0 0 0 4.71 4.71 

WHPA-D 0 0 0 18.26 18.26 

Total 0 0.38 4.23 22.97 27.58 

 Notes: Road lengths based on data provided by York Region. 
All road lengths were converted to the equivalent of a 2-lane kilometer (2-ln km) 
Threat level associated with the application of road salt. 

10.3.4 Summary of Threats 

The following non-managed land and managed land threats were identified (Table 10-6) for the 
Schomberg well field. 

Table 10-6 Type and Number of Non-Managed Land and Managed Land Threats – Schomberg 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 10.3.2) 

The establishment, operation or 
maintenance of a waste disposal site 
within the meaning of Part V of the 
Environmental Protection Act. 

1 4 0 5 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

0 0 2 2 

The handling and storage of non-
agricultural source material. 0 0 2 2 

The handling and storage of commercial 
fertilizer. 2 0 1 3 

The handling and storage of pesticide. 1 0 1 2 

The storage of snow. 0 0 1 1 
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Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  

The handling and storage of fuel. 5 0 7 12 

The handling and storage of a dense non-
aqueous phase liquid. 11 0 0 11 

The handling and storage of an organic 
solvent. 2 0 3 5 

Managed Land Threats (Section 10.3.3) 

The application of agricultural source 
material to land. 1 0 4 5 

The application of commercial fertilizer to 
land1. 8 0 4 12 

The application of pesticide to land. 0 1 4 5 

The application of road salt. 0 2 1 3 

Total Non-Managed and Managed Land 
Threats 31 7 30 68 

Total Parcels 20 - - 213 

Note: 1 – The application of commercial fertilizer was enumerated for all urban and rural properties for 
significant threats only.  Moderate and low threats were not considered in this case. 
 

Non-Managed Land Threats 

In total, 22 significant non-managed land threats were identified, most of which were related to a 
waste disposal site (1 threat on 1 parcel), the handling and storage of a dense non-aqueous 
phase liquid (11 threats on 9 parcels), with the handling and storage of organic solvents (2 
threats on 2 parcels), commercial fertilizers (2 threats on 2 parcels), fuel (5 threats on 4 parcels) 
and pesticides (1 threat on 1 parcel) also contributing to this count.  An additional 21 non-
managed land threats were identified as moderate or low threats to drinking water. 

Managed Land Threats 

In total, nine (9) significant managed land threats were identified relating to the application of 
agricultural source material (1 threat on 1 parcel) and the application of commercial fertilizers to 
land (8 threats on 8 parcels).  An additional 16 managed land threats were identified as 
moderate or low threats to drinking water. 

Total Non-Managed and Managed Land Threats 

Within the Schomberg well field, a total of 31 significant threats were identified on a total of 
20 land parcels.  The threat and parcel counts differ due to either multiple significant threats on 
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a parcel (i.e. a significant barrel due to both the handling and storage of pesticide and the 
handling and storage of fuel) or multiple businesses on a single parcel resulting in two (2) or 
more significant barrels identified for a single threat.  An additional 37 threats were identified as 
moderate or low threats to drinking water. 

Threats Associated With Vulnerability Areas 

In total, two (2) significant threats were identified for residential and commercial heating fuel 
tanks within vulnerability areas with a score of 10, representing up to 15 threats for the handling 
and storage of fuel on all identified parcels within these vulnerability areas.  A total of four (4) 
threats were identified relating to the transmission of sewage through underground pipelines, 
two (2) of which were significant and two (2) of which were low.   

10.3.5 List of Drinking Water Threats – Conditions 

Based on the currently available information, four (4) potential condition locations were identified 
within the WHPAs (Figure 10-7).  For information on the methodology used to identify potential 
conditions, please refer to Technical Memorandum A4 of Appendix A.  Due to the lack of 
available information, no conditions have been confirmed within the Schomberg well field.  The 
locations identified are potential conditions that would require further investigation.  The types 
and relative locations of these potential conditions are summarized in Table 10-7. 

Table 10-7 Type and Number of Potential Conditions – Schomberg 

Potential Condition 
Zone Total 

WHPA-A WHPA-B WHPA-C WHPA-D  

Record of Site Condition 0 1 0 0 1 

Reported Spill Location 1 0 0 2 3 

Total 1 1 0 2 4 

 

As summarized in Table 10-7 and presented on Figure 10-7, the identified potential threats 
included three (3) reported spill locations and one (1) record of site condition.  Soil and 
groundwater data was unavailable for these locations and therefore it is difficult to conclude that 
soil or groundwater contamination at a location is above a drinking water standard, and this is a 
key requirement to a site being classified as a condition under the Clean Water Act.  Therefore, 
these locations were identified in this assessment as potential conditions. 
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WHPA-A (Score 10):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-B (Score 6):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The handling and storage of non-agricultural source material.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The storage of snow.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-C (Score 2):

- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The handling and storage of a dense non-aqueous phase liquid.
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11.0 Kleinburg 

Kleinburg is located in the City of Vaughan, south of the Oak Ridges Moraine within the Lake 
Ontario drainage basin (Genivar, 2007).  Kleinburg is entirely within the CTC-SPR. 

The Community of Kleinburg obtains its potable water supply from three (3) municipal wells: 
Well No. 2, Well No. 3, and Well No. 4.  Please refer to Table 11-1 for more information on the 
Kleinburg municipal wells. 

Table 11-1 Municipal Well Information – Kleinburg 

Well No. Depth1 
(mbgs2) 

Screened 
Interval1 (mbgs2) Aquifer3 

Geochemical 
Type of  
Water4 

Permitted 
Capacity 
(m3/day)3 

2 21.34 18.29 to 21.34 Thorncliffe 
Formation Calcium 

bicarbonate 

9505 

3 77.40 69.78 to 77.40 Scarborough 
Formation 3,283 

4 77.70 70.10 to 77.70 
1. Information provided by York Region 
2. Metres below ground surface (mbgs) 
3. Earthfx (2007 and 2009) 
4. Genivar (2007) 
5. Kleinburg Well 2 is operated as a standby well when Kleinburg Wells 3 and 4 are not in 

service.  Model assumed a maximum of 90 days per year at allowed rate (Earthfx, 2007). 
 

11.1 GROUNDWATER VULNERABILITY 

The groundwater vulnerability analysis was completed by Earthfx (Earthfx, 2007 and 2009) and 
the results of this work are presented in Figures 11-1 and 11-2.  As shown on Figure 11-1, the 
following WHPAs were delineated for the Kleinburg municipal wells: 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to five years but greater than two years; and 

4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to twenty-five years but greater than five years. 

After the delineation of WHPAs, a vulnerability score was then calculated within a WHPA based 
on the category of the WHPA (i.e., WHPA-A or WHPA-B or WHPA-C or WHPA-D) and the 
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relative vulnerability of the aquifer.   Transport pathways and any resulting vulnerability 
increases were not considered at this phase of the study, as previously described in 
Section 2.2. 

As shown on Figure 11-2, WHPA-A around the Kleinberg municipal wells were the only areas 
that had a vulnerability score of 10.  WHPA-B was assigned vulnerability scores of 6 and 8, and 
scores within WHPA-C were either 2 or 6.  Vulnerability scores were 2 and 4 within WHPA-D. 

For more information on the results of groundwater vulnerability analysis please refer to Earthfx 
Reports (2007 and 2009). 

11.2 DRINKING WATER QUALITY ISSUES 

The Water Quality Characterization and Issues Identification for Municipal Groundwater Supply 
System report completed by Genivar (2007) was reviewed to understand existing water quality 
trends and their applicability to the current study.  Water quality parameters reviewed in the 
Geniver Report (2007) included organics, inorganics, microbiological parameters, and 
radionuclides.  The Genivar (2007) report identified natural geochemical signatures of regional 
aquifers in York Region and temporal trends in water quality parameters. 

The Genivar (2007) results indicated that the groundwater supply from the Kleinburg municipal 
wells met the ODWQS (MOE, 2006) with the exception of iron and manganese which exceeded 
the AO established for these parameters.  Elevated iron and manganese concentrations are 
common in deep aquifers in York Region as reported by Genivar (2007).  This geochemical 
signature is reportedly natural and related to rock and water interaction (Genivar 2007).  
Genivar (2007) reported that the concentrations of chloride, sodium, nitrate, and sulphate for the 
Kleinburg wells were consistently stable between 1994 and 2007.  However, sodium 
concentrations were consistently above 20 mg/L in Well No. 3, which is the Medical Officer of 
Health reporting limit.  An examination of microbiological data by Genivar (2007) indicated that 
while presence of coliforms has occurred occasionally in raw water throughout York Region, 
there are no recorded detections of E. coli at this well field. 

Parameters considered for the current study included calcium, chloride, hardness, sodium, and 
sulphate, based on a review of the Genivar Report (2007) results.  Water quality parameters 
related to anthropogenic sources (chloride and sodium) were selected based on noted 
increasing trends in several production wells within York Region.  The remaining parameters 
(hardness, calcium and sulphate) were considered to investigate any potential changes in 
source water composition.  The raw groundwater quality data was provided by York Region in 
electronic format for Kleinburg Well Nos. 2 and 3 from January 1992 to January 2009.  Data 
available for Kleinburg Well No. 4 was insufficient (October 2006 to January 2009) as it did not 
cover a minimum of five (5) years, and therefore Kleinburg Well No. 4 was not included in the 
current study.  Kleinburg Well No. 4 is screened in the same aquifer unit and is expected to 
have the same geochemistry as Kleinburg Well No. 3. The results of the water quality issues 
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identification and evaluation process for the Kleinburg municipal wells are summarized in 
Table 11-2. 

In order for a parameter to be considered an issue it must be present in the raw water at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were identified by comparing a 
trend of increasing concentrations of the parameter to issues evaluation benchmarks.  For more 
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Table 11-2 Identification and Evaluation of Drinking Water Quality Issues for Kleinburg 

Parameter 

Data 
Review 

and 
Analysis1 
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Kleinburg Well No. 2       

Calcium Y  N N n/a n/a n/a n/a NO 

Chloride Y  N N N n/a N n/a NO 

Hardness Y  N N n/a N n/a N NO 

Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y  N N N n/a N n/a NO 

Kleinburg Well No. 3       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 
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Parameter 
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Analysis1 
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Sodium  Y  N N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data 

review process outlined in Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), 

Objectives, and Guidelines. June 2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 
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information on the methodology used to identify significant upward trends, please refer to 
Technical Memorandum A1 of Appendix A. 

The results do not show any significant upward trends and the parameters concentrations were 
below the ODWQS (MOE, 2006) and the issues benchmarks.  Therefore, drinking water quality 
issues were not identified for Kleinburg Well No. 2 and Kleinburg Well No. 3.  However, sodium 
concentrations for the Kleinburg Well No. 3 were observed to be consistently at and slightly 
above 20 mg/L.   In accordance with the ODWQS, York Region notifies the local medical officer 
of health when the sodium concentration exceeds 20 mg/L so that this information may be 
communicated to local physicians for their use with patients on sodium restricted diets (MOE, 
2006). 

11.3 DRINKING WATER QUALITY THREATS AND CONDITIONS 

11.3.1 Drinking Water Quality Threats 

Based on the data analysed and the threat enumeration exercise, the following activities 
(Figure 11-3) from the list of 21 prescribed drinking water threats in the Clean Water Act (2006) 
(Table 11-3) were identified in the Kleinburg WHPA zones as detailed in the table below.  
Technical Rule 119 provides direction on including any activities that are not prescribed in the 
Clean Water Act (2006).  No such inclusions have been made at present for this well field. 

Table 11-3 List of Activities by Zone and Vulnerability Score – Kleinburg 

Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

WHPA-A 10 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 

WHPA-B 8 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
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Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 
The handling and storage of a dense non-aqueous phase liquid. 

6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act.  
The application of road salt. 

WHPA-C 6 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 
The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 
The handling and storage of a dense non-aqueous phase liquid. 

 

The following provides a breakdown of the threat enumeration.  For more information on the 
method used to enumerate the drinking water threats and resulting limitations and data gaps, 
please refer to Technical Memorandums A2 and A3 of Appendix A.  The threat enumeration 
was subdivided into two (2) general categories; non-managed land and managed land threats. 

11.3.2 Non-Managed Land Threats 

For the purposes of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The following non-managed land threats were identified within the Kleinburg 
well field: 

 The establishment, operation or maintenance of a waste disposal site within the meaning of 
Part V of the Environmental Protection Act (1); 
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 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act (2); 

 The handling and storage of commercial fertilizer (9); 

 The handling and storage of pesticide (11); 

 The handling and storage of fuel (15); and 

 The handling and storage of a dense non-aqueous phase liquid (16). 

Threats Associated With Vulnerability Areas 

For two (2) non-managed land threats, threats were assigned to areas associated with different 
vulnerability scores.  This was completed for the transmission of sewage through underground 
pipelines (The establishment, operation or maintenance of a system that collects, stores, 
transmits, treats or disposes of sewage within the meaning of the Ontario Water Resources Act 
(2)) which could potentially be considered a significant, moderate or low threat.  For the 
purposes of this study, a single threat was assigned to each of the vulnerability areas found 
within each WHPA where municipal servicing exists.  Threats associated with unidentified 
residential and commercial heating fuel tanks (The handling and storage of fuel (15)) which 
could potentially be considered a significant threat were also identified.  In the case of home 
heating fuel tanks, a single threat was applied to all vulnerability areas within each WHPA with a 
score of 10, and was intended to represent all potential parcels in that area that may have a fuel 
storage tank associated with it.   

11.3.3 Managed Land Threats 

For the purpose of this study, managed land threats were considered to be activities where 
nutrients, chemicals or road salt are applied to land in order to improve its land use function.  
The Tables of Drinking Water Threats (MOE, 2009a) indicates that managed land threats 
identified within the Kleinburg well field require the calculation of percent managed lands, 
hectares of managed lands, and/or nutrient units/unit as indicated below.  Managed lands can 
include but are not limited to croplands, fallow land, improved pasture, lawns, sports fields and 
golf courses.  With the exception of road salt application, these threats are considered on a 
cumulative basis for each WHPA, and therefore all calculations were performed based on the 
area and land within each WHPA as per MOE guidelines (MOE 2009a; 2009b): 

 The application of agricultural source material to land (3) (percent managed land and 
nutrient units per acre); 

 The application of commercial fertilizer to land (8) (percent managed land and nutrient units 
per acre); 

 The application of pesticide to land (10) (total application area in hectares); and 
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 The application of road salt (12) (percent impervious area). 

The application of pesticide and the application of road salt were considered as managed land 
threats for the purpose of this study (Technical Memorandum A3, Appendix A).  These threats 
involve the application of a product to land in order to improve the overall land use function. 

In order to fully enumerate managed land threats with the exception of the application of road 
salt, it was necessary to calculate the percent managed lands and livestock density for WHPA-
A, WHPA-B and WHPA-C.  Calculations were not completed for WHPA-D.  The results are 
tabulated below (Table 11-4) and presented in Figures 11-4 and 11-5. 

Table 11-4 Percentage Managed Lands and Nutrient Units – Kleinburg 

Zone Managed Lands (%) 
Total 

Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 
Nutrient 

Units / Ac 
Nutrient 

Units / Ha 

Agricultural Non-Agricultural     
WHPA-A  
(Well No. 2) 0 4.2 4.2 0.1 0 0 

WHPA-A 
(Well No. 3 
and 4) 

25.9 18.0 43.9 1.5 0 0 

WHPA-B 
(Well No. 2) 44.4 1.0 45.4 2.6 0 0 

WHPA-B 
(Well No. 3 
and 4) 

17.7 21.1 38.8 22.9 0 0 

WHPA-C 
(Well No. 2) 81.5 2.1 83.6 4.5 0 0 

WHPA-C 
(Well No. 3 
and 4) 

41.2 18.3 59.4 35.0 0 0 

 

11.3.3.1 Impervious Area 

In order to enumerate the managed land threat associated with the application of road salt, the 
percent impervious area within each WHPA was calculated using the road network obtained 
from York Region.  The calculation was completed on a per square kilometer basis using the 
grid layout provided by the LSRCA.  The percent impervious area was considered together with 
the WHPA and vulnerability scores to determine the threat level associated with the application 
of road salt for each impervious surface.  Table 11-6 below summarizes the highest threat level 
associated with each square kilometer grid.  For more information on the methodology and data 
gaps used in this assessment, please refer to Technical Memorandum A3 of Appendix A. 

Figure 11-6 illustrates the impervious area calculations and indicates the threat level (significant, 
moderate, low, or not applicable) assigned to each roadway within the WHPA with respect to 
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the application of road salt.  The threat level was based on the percent impervious area, the 
WHPA, and the vulnerability score for each roadway.  For the Kleinburg well field within WHPA-
A, the percent impervious area was less than 8%, and therefore all roads were assigned a 
moderate threat level.  Roads within WHPA-B were assigned a low threat level, and WHPA-C 
roads were either considered to be a low threat level or not a threat.  Outside of WHPA-C, no 
roads were considered to be a threat with respect to the application of road salt.  Table 11-5 
summarizes the road network information for each threat level within the entire WHPA.  The 
data has been summarized into standard 2-lane kilometer (2-ln-km) road lengths assuming a 
standard road width of 12 m based on data supplied by Genivar (2007). 

Table 11-5 Threat Level Applied to Road Lengths – Kleinburg 

 Threat Level  

Zone Significant 
(2-ln km) 

Moderate 
(2-ln km) 

Low 
(2-ln km) 

Not 
Applicable 
(2-ln km) 

Total Road 
Length 

(2-ln km) 

WHPA-A 0 0.12 0 0 0.12 

WHPA-B 0 0 2.33 0 2.33 

WHPA-C 0 0 1.15 0.69 1.84 

WHPA-D 0 0 0 13.68 13.68 

Total 0 0.12 3.48 14.37 17.97 

Notes: Road lengths based on data provided by York Region. 
All road lengths were converted to the equivalent of a 2-lane kilometer (2-ln km) 
Threat level associated with the application of road salt. 

11.3.4 Summary of Threats 

The following non-managed land and managed land threats were identified (Table 11-6) for the 
Kleinburg well field. 

Table 11-6 Type and Number of Non-Managed Land and Managed Land Threats – Kleinburg 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 11.3.2) 

The establishment, operation or 
maintenance of a waste disposal site 
within the meaning of Part V of the 
Environmental Protection Act. 

0 1 0 1 
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Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

10 58 51 119 

The handling and storage of commercial 
fertilizer. 1 1 0 2 

The handling and storage of pesticide. 1 1 0 2 

The handling and storage of fuel. 4 1 2 7 

The handling and storage of a dense non-
aqueous phase liquid. 3 0 0 3 

Managed Land Threats (Section 11.3.3) 

The application of agricultural source 
material to land. 3 4 1 8 

The application of commercial fertilizer to 
land. 0 3 6 9 

The application of pesticide to land. 2 6 1 9 

The application of road salt 0 2 2 4 

Total Non-Managed Land and Managed 
Land Threats 24 77 63 164 

Total Parcels 14 - - 126 

 

Non-Managed Land Threats 

In total, 19 significant non-managed land threats were identified, which were related to systems 
which store or transmit sewage (10 threats on 10 parcels), and the handling and storage of 
commercial fertilizer (1 threat on 1 parcel), pesticide (1 threat on 1 parcel), fuel (4 threats on 5 
parcels) and a dense non-aqueous phase liquid (3 threats on 3 parcels).  An additional 115 non-
managed land threats were identified as moderate or low threats to drinking water. 

Managed Land Threats 

In total, five (5) significant managed land threats were identified relating to the application of 
agricultural source material (3 threats on 3 parcels) and pesticide (2 threats on 2 parcels) to 
land.  An additional 25 managed land threats were identified as moderate or low threats to 
drinking water. 
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Total Non-Managed Land and Managed Land Threats 

Within the Kleinburg well field, a total of 24 significant threats were identified on a total of 14 
land parcels.  The threat and parcel counts differ due to either multiple significant threats on a 
parcel (i.e. a significant barrel due to both the handling and storage of pesticide and the 
handling and storage of fuel) or multiple businesses on a single parcel resulting in two (2) or 
more significant barrels identified for a single threat.  An additional 140 threats were identified 
as moderate or low threats to drinking water. 

Threats Associated With Vulnerability Areas 

In total, 2 significant threats were identified for residential and commercial heating fuel tanks 
within vulnerability areas with a score of 10, representing up to 13 threats for the handling and 
storage of fuel on all identified parcels within these vulnerability areas.  No threats were 
identified relating to the transmission of sewage through underground pipelines.   

11.3.5 List of Drinking Water Threats – Conditions 

Based on the currently available information, six (6) potential condition locations were identified 
within the WHPAs (Figure 11-7), all of which were outside of WHPA-C.  For information on the 
methodology used to identify potential conditions, please refer to Technical Memorandum A4 of 
Appendix A.  Due to the lack of available information, no conditions have been confirmed within 
the Kleinburg well field.  The locations identified are potential conditions that would require 
further investigation.  The types and relative locations of these potential conditions are 
summarized in Table 11-7. 

Table 11-7 Type and Number of Potential Conditions – Kleinburg 

Potential Condition 
Zone Total 

WHPA-A WHPA-B WHPA-C WHPA-D  

Historical Waste Disposal Site 0 0 0 1 1 

Reported Spill Location 0 0 0 5 5 

Total 0 0 0 6 6 

 

As summarized in Table 11-7 and presented on Figure 11-7, the identified potential threats 
included five (5) reported spill locations.  Soil and groundwater data was unavailable for these 
reported spill site locations and therefore it is difficult to conclude that soil or groundwater 
contamination at a location is above a drinking water standard, and this is a key requirement to 
a site being classified as a condition under the Clean Water Act. 
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This assessment also identified one (1) historical waste disposal site within WHPA-D.  However, 
there is no data available to determine soil or groundwater concentrations in the vicinity of this 
landfill, and as a result, it is not possible to classify this landfill site as a drinking water quality 
condition.  Therefore, these locations were identified in this assessment as potential conditions. 
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Figure 11-1
This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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WHPA-A (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The application of road salt.

WHPA-B (Score 6):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of road salt.

WHPA-B (Score 8):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The application of road salt.

WHPA-C (Score 6):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The application of road salt.

WHPA-A (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The handling and storage of fuel.
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Figure 11-3
This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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WHPA-A:
43.9% (1.5 ha) Managed Lands
  25.9% Ag Lands
  18.0% Non-Ag Lands

WHPA-B:
38.8% (22.9 ha) Managed Lands
  17.7% Ag Lands
  21.1% Non-Ag Lands

WHPA-C:
59.4% (35.0 ha) Managed Lands
  41.2% Ag Lands
  18.2% Non-Ag Lands

WHPA-A:
4.2% (0.1 ha) Managed Lands
  0.0% Ag Lands
  4.2% Non-Ag Lands

WHPA-B:
45.4% (2.6 ha) Managed Lands
  44.4% Ag Lands
  1.0% Non-Ag Lands

WHPA-C:
83.6% (4.5 ha) Managed Lands
  81.5% Ag Lands
  2.1% Non-Ag Lands
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Figure 11-4
This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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0.0 Nutrient Units/ac
0.0 Nutrient Units/ha
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0.0 Nutrient Units/ac
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0.0 Nutrient Units/ha
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0.0 Nutrient Units/ha
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Figure 11-5
This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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This map was produced for York Region by Stantec for purposes of
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the base data, errors may exist.
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This map was produced for York Region by Stantec for purposes of
completing the  Assessment Report under the Clean Water Act. Base
data have been compiled from various sources, under data sharing
agreements. While every effort has been made to accurately depict
the base data, errors may exist.
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12.0 Ballantrae 

Ballantrae is a hamlet located in the Town of Whitchurch-Stouffville, located within the core of 
the Oak Ridges Moraine, near the summit of the drainage divide between Lake Simcoe and 
Lake Ontario (Genivar, 2007).  Ballantrae is entirely within the SGBLS-SPR but borders 
CTC-SPR. 

The Community of Ballantrae obtains its potable water supply from two (2) municipal wells: Well 
No. 1 and Well No. 2.  Please refer to Table 12-1 for more information on the Ballantrae 
municipal wells. 

Table 12-1 Municipal Well Information – Ballantrae 

Well No. Depth1 
(mbgs2) 

Screened 
Interval1 (mbgs2) Aquifer3 

Geochemical 
Type of  
Water4 

Permitted 
Capacity 
(m3/day)3 

1 108.81 96.39 to 108.81 Thorncliffe 
Formation 

Calcium 
bicarbonate 2,6185 

2 110.34 102.57 to 110.34 
1. Information provided by York Region 
2. Metres below ground surface (mbgs) 
3. Earthfx (2007 and 2009).  Short-term (21days) maximum combined daily  
4. Genivar (2007) 
5. Ballantrae Wells are allowed to pump a combined average of 2,618 m3/day.  However, the 

maximum combined daily pumping can be increased, on a temporary basis (not more than 21 
consecutive days), up to 4,580 m3/day during May to October.  Pumping was assigned to 
Ballantrae Wells 1 and 2, with each well assigned a value of 2,290 m3/day or one-half of 
4,580 m3/day (Earthfx, 2007). 

12.1 GROUNDWATER VULNERABILITY 

The groundwater vulnerability analysis was completed by Earthfx (Earthfx, 2007 and 2009) and 
the results of this work are presented in Figures 12-1 and 12-2.  As shown on Figure 12-1, the 
following WHPAs were delineated for Ballantrae municipal wells: 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to five years but greater than two years; and 

4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to twenty-five years but greater than five years. 
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After the delineation of WHPAs, a vulnerability score was then calculated within a WHPA based 
on the category of the WHPA (i.e., WHPA-A or WHPA-B or WHPA-C or WHPA-D) and the 
relative vulnerability of the aquifer.   Transport pathways and any resulting vulnerability 
increases were not considered at this phase of the study, as previously described in 
Section 2.2. 

As shown on Figure 12-2, WHPA-A around the Ballantrae municipal wells is the only area that 
had a vulnerability score of 10.  WHPA-B was assigned vulnerability scores of 6 and 8. Most of 
the area within WHPA-C had a vulnerability score of 6.  Vulnerability scores were 2 and 4 within 
WHPA-D. 

For more information on the results of groundwater vulnerability analysis please refer to Earthfx 
Reports (2007 and 2009). 

12.2 DRINKING WATER QUALITY ISSUES 

The Water Quality Characterization and Issues Identification for Municipal Groundwater Supply 
System report completed by Genivar (2007) was reviewed to understand existing water quality 
trends and their applicability to the current study.  Water quality parameters reviewed in the 
Genivar Study (2007) included organics, inorganics, microbiological parameters, and 
radionuclides.  The Genivar (2007) report identified natural geochemical signatures of regional 
aquifers in York Region and temporal trends in water quality parameters. 

The Genivar (2007) results indicated that the groundwater supply from Ballantrae municipal 
wells met the ODWQS (MOE, 2006) with the exception of few aesthetic parameters such as iron 
and manganese.  However, elevated iron and manganese are reportedly common in deep 
aquifers in York Region (Genivar, 2007).  This geochemical signature is reportedly natural and 
related to rock and water interaction (Genivar, 2007).  The Genivar (2007) results also indicated 
a slight increasing trend in sodium and chloride (aesthetic and non-human health related 
parameters) in the Ballantrae municipal wells, as illustrated on Figures B6 and B7 (Appendix B).  
An examination of microbiological data by Genivar (2007) indicated that while presence of 
coliforms has occurred occasionally in raw water throughout York Region, there are no recorded 
detections of E. coli at this well field. 

Parameters considered for the current study included calcium, chloride, hardness, sodium, and 
sulphate based on a review of the Genivar Report (2007) results.  Water quality parameters 
related to anthropogenic sources (chloride and sodium) were selected based on noted 
increasing trends in several production wells within York Region.  The remaining parameters 
(hardness, calcium and sulphate) were considered to investigate any potential changes in 
source water composition.  Raw groundwater quality data was provided by York Region in 
electronic format for the Ballantrae municipal wells from January 1997 to February 2009 for 
evaluation in the current study.  The results of the water quality issues identification and 
evaluation process for the Ballantrae municipal wells based on this data are summarized in 
Table 12-2. 
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In order for a parameter to be considered an issue it must be present in the raw water at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were identified by comparing a 
trend of increasing concentrations of the parameter to a series of issues evaluation 
benchmarks.  For more information on the methodology used to identify significant upward 
trends and groundwater issues, please refer to Technical Memorandum A1 of Appendix A.  An 
increasing trend over time was observed in chloride at both Ballantrae municipal wells from 
1997 to 2009 (Table 12-2; Figures B6 and B7).  Stable trends were observed for all other 
parameters (calcium, hardness, sodium and sulphate) for the same twelve year period.  All 
observed parameter 
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Table 12-2 Identification and Evaluation of Drinking Water Quality Issues for Ballantrae  
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Ballantrae Well No. 1       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y  Y Y N n/a N n/a NO 

Hardness Y  N N n/a N n/a N NO 

Sodium  Y Y N N N n/a N n/a NO 

Sulphate  Y  N N N n/a N n/a NO 

Ballantrae Well No. 2       

Calcium Y  N N n/a n/a n/a n/a NO 

Chloride Y  Y Y N n/a N n/a NO 

Hardness Y  N N n/a N n/a N NO 
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Sodium  Y  N N N n/a N n/a NO 

Sulphate  Y  N N N n/a N n/a NO 

Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data 

review process outlined in Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), 

Objectives, and Guidelines. June 2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 
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concentrations were well below the ODWQS (MOE, 2006) and the conservative issues 
benchmark (Table 12-2).  Therefore, no drinking water quality issues were identified for the 
Ballantrae municipal wells. 

12.3 DRINKING WATER QUALITY THREATS AND CONDITIONS 

12.3.1 Drinking Water Quality Threats 

Based on the data analysed and the threat enumeration exercise, the following activities 
(Figure 12-3) from the list of 21 prescribed drinking water threats in the Clean Water Act (2006) 
(Table 12-3) were identified in the Ballantrae WHPA zones as detailed in the table below.  
Technical Rule 119 provides direction on including any activities that are not prescribed in the 
Clean Water Act (2006).  No such inclusions have been made at present for this well field. 

Table 12-3 List of Activities by Zone and Vulnerability Score – Ballantrae 

Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

WHPA-A 10 

The establishment, operation or maintenance of a system that collects, 
stores, transmits treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act.  
The storage of agricultural source material. 
The application of road salt. 
The handling and storage of fuel. 
The use of land as livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard. 

WHPA-B 

8 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The storage of agricultural source material. 
The handling and storage of commercial fertilizer. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 
The use of lands as livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard. 

6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The storage of agricultural source material. 
The application of road salt. 
The handling and storage of fuel. 
The use of lands as livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard. 
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Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

WHPA-C 6 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the environmental Protection Act. 
The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The handling and storage of commercial fertilizer. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 
The handling and storage of a dense non-aqueous phase liquid. 

 

The following provides a breakdown of the threat enumeration.  For more information on the 
method used to enumerate the drinking water threats and resulting limitations and data gaps, 
please refer to Technical Memorandums A2 and A3 of Appendix A.  The threat enumeration 
was subdivided into two (2) general categories; non-managed land and managed land threats. 

12.3.2 Non-Managed Land Threats 

For the purposes of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The following non-managed land threats were identified within the Ballantrae 
well field: 

 The establishment, operation or maintenance of a waste disposal site within the meaning of 
Part V of the Environmental Protection Act (1); 

 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act (2); 

 The handling and storage of commercial fertilizer (9); 

 The handling and storage of pesticide (11); 

 The handling and storage of fuel (15); and 

 The handling and storage of a dense non-aqueous phase liquid (16). 
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Threats Associated With Vulnerability Areas 

For two (2) non-managed land threats, threats were assigned to areas associated with different 
vulnerability scores.  This was completed for the transmission of sewage through underground 
pipelines (The establishment, operation or maintenance of a system that collects, stores, 
transmits, treats or disposes of sewage within the meaning of the Ontario Water Resources Act 
(2)) which could potentially be considered a significant, moderate or low threat.  For the 
purposes of this study, a single threat was assigned to each of the vulnerability areas found 
within each WHPA where municipal servicing exists.  Threats associated with unidentified 
residential and commercial heating fuel tanks (The handling and storage of fuel (15)) which 
could potentially be considered a significant threat were also identified.  In the case of home 
heating fuel tanks, a single threat was applied to all vulnerability areas within each WHPA with a 
score of 10, and was intended to represent all potential parcels in that area that may have a fuel 
storage tank associated with it.   

12.3.3 Managed Land Threats 

For the purpose of this study, managed land threats were considered to be activities where 
nutrients, chemicals or road salt are applied to land in order to improve its land use function.  
The Tables of Drinking Water Threats (MOE, 2009a) indicates that managed land threats 
identified within the Ballantrae well field require the calculation of percent managed lands, 
hectares of managed lands, and/or nutrient units/unit as indicated below.  Managed lands can 
include but are not limited to croplands, fallow land, improved pasture, lawns, sports fields and 
golf courses.  With the exception of road salt application, these threats are considered on a 
cumulative basis for each WHPA, and therefore all calculations were performed based on the 
area and land within each WHPA as per MOE guidelines (MOE 2009a; 2009b): 

 The storage of agricultural source material (4) (nutrient units per acre); 

 The application of road salt (12) (percent impervious area); 

 The use of the land as livestock grazing or pasturing land (21) (nutrient units per acre); and 

 The use of land as an outdoor confinement area or a farm-animal yard (21) (nutrient units 
per hectare). 

The application of road salt was considered a managed land threat for the purpose of this study 
(Technical Memorandum A3, Appendix A).  This threat involves the application of a product to 
land in order to improve the overall land use function. 

In order to fully enumerate managed land threats with the exception of the application of road 
salt, it was necessary to calculate the percent managed lands and livestock density for WHPA-
A, WHPA-B and WHPA-C.  Calculations were not completed for WHPA-D.  The results are 
tabulated below (Table 12-4) and presented in Figures 12-4 and 12-5. 
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Table 12-4 Percentage Managed Lands and Nutrient Units – Ballantrae 

Zone Managed Lands (%) 
Total 

Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 
Nutrient 

Units / Ac 
Nutrient 

Units / Ha 

Agricultural Non-Agricultural     

WHPA-A 0.3 16.8 17.1 0.6 0 0 

WHPA-B 3.2 10.2 13.4 7.0 1.5 3.5 

WHPA-C 6.2 11.0 17.2 12.2 9.6 23.3 

 

12.3.3.1 Impervious Area 

In order to enumerate the managed land threat associated with the application of road salt, the 
percent impervious area within each WHPA was calculated using the road network obtained 
from York Region.  The calculation was completed on a per square kilometer basis using the 
grid layout provided by the LSRCA.  The percent impervious area was considered together with 
the WHPA and vulnerability scores to determine the threat level associated with the application 
of road salt for each impervious surface.  Table 12-6 below summarizes the highest threat level 
associated with each square kilometer grid.  For more information on the methodology and data 
gaps used in this assessment, please refer to Technical Memorandum A3 of Appendix A. 

Figure 12-6 illustrates the impervious area calculations and indicates the threat level (significant, 
moderate, low, or not applicable) assigned to each roadway within the WHPA with respect to 
the application of road salt.  The threat level was based on the percent impervious area, the 
WHPA, and the vulnerability score for each roadway.  For the Ballantrae well field within WHPA-
A, the percent impervious area was less than 8%, and therefore all roads were assigned a 
moderate threat level.  Roads within WHPA-B and WHPA-C were either considered to be a low 
threat level or were not applicable.  Outside of WHPA-C, no roads were considered to be a 
threat with respect to the application of road salt.  Table 12-5 summarizes the road network 
information for each threat level within the entire WHPA.  The data has been summarized into 
standard 2-lane kilometer (2-ln-km) road lengths assuming a standard road width of 12 m based 
on data supplied by Genivar (2007). 
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Table 12-5 Threat Level Applied to Road Lengths – Ballantrae 

 Threat Level  

Zone Significant 
(2-ln km) 

Moderate 
(2-ln km) 

Low 
(2-ln km) 

Not 
Applicable 
(2-ln km) 

Total Road 
Length  

(2-ln km) 

WHPA-A 0 0.44 0 0 0.44 

WHPA-B 0 0 1.43 0 1.43 

WHPA-C 0 0 1.56 0.05 1.61 

WHPA-D 0 0 0 5.08 5.08 

Total 0 0.44 2.99 5.13 8.56 

Notes: Road lengths based on data provided by York Region. 
All road lengths were converted to the equivalent of a 2-lane kilometer (2-ln km) 
Threat level associated with the application of road salt. 

12.3.4 Summary of Threats 

The following non-managed land and managed land threats were identified (Table 12-6) for the 
Ballantrae well field. 

Table 12-6 Type and Number of Non-Managed Land and Managed Land Threats – Ballantrae 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 12.3.2) 

The establishment, operation or 
maintenance of a waste disposal site 
within the meaning of Part V of the 
Environmental Protection Act. 

0 1 0 1 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

5 19 23 47 

The handling and storage of commercial 
fertilizer. 0 1 1 2 

The handling and storage of pesticide. 0 1 1 2 

The handling and storage of fuel. 2 4 4 10 
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Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 12.3.2) 

The handling and storage of a dense non-
aqueous phase liquid. 1 0 0 1 

Managed Land Threats (Section 12.3.3) 

The storage of agricultural source 
material. 1 2 1 4 

The use of land as livestock grazing or 
pasturing land, an outdoor confinement 
area or a farm animal yard.  

1 2 1 4 

The application of road salt. 0 2 3 5 

Total Non-Managed Land and Managed 
Land Threats 10 32 34 76 

Total Parcels 6 - - 47 

 

Non-Managed Land Threats 

In total, eight (8) significant non-managed land threats were identified, all of which were related 
to systems which store or transmit sewage (5 threats on 5 parcels), the handling and storage of 
fuel (2 threats on 1 parcel) and the handling and storage of a dense non-aqueous phase liquid 
(1 threat on 1 parcel).  An additional 55 non-managed land threats were identified as moderate 
or low threats to drinking water. 

Managed Land Threats 

In total, two (2) significant managed land threats were identified relating to the storage of 
agricultural source material (1 threat on 1 parcel) and the use of land as livestock grazing or 
pasturing land, an outdoor confinement area or a farm-animal yard (1 threat on 1 parcel).  An 
additional 11 managed land threats were identified as moderate or low threats to drinking water. 

Total Non-Managed Land and Managed Land Threats 

Within the Ballantrae well field, a total of ten (10) significant threats were identified on a total of 
six (6) land parcels.  The threat and parcel counts differ due to either multiple significant threats 
on a parcel (i.e. a significant barrel due to both the handling and storage of pesticide and the 
handling and storage of fuel) or multiple businesses on a single parcel resulting in two (2) or 
more significant barrels identified for a single threat.  An additional 66 threats were identified as 
moderate or low threats to drinking water. 
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Threats Associated With Vulnerability Areas 

In total, one (1) significant threat was identified for residential and commercial heating fuel tanks 
within a vulnerability area with a score of 10, representing up to 7 threats for the handling and 
storage of fuel on all identified parcels within these vulnerability areas.  No threats were 
identified relating to the transmission of sewage through underground pipelines.   

12.3.5 List of Drinking Water Threats – Conditions 

Based on the currently available information, four (4) potential condition locations were identified 
within the WHPAs (Figure 12-7), all of which were outside of WHPA-B.  For information on the 
methodology used to identify potential conditions, please refer to Technical Memorandum A4 of 
Appendix A.  Due to the lack of available information, no conditions have been confirmed within 
the Ballantrae well field.  The locations identified are potential conditions that would require 
further investigation.  The types and relative locations of these potential conditions are 
summarized in Table 12-7. 

Table 12-7 Type and Number of Potential Conditions – Ballantrae 

Potential Condition 
Zone Total 

WHPA-A WHPA-B WHPA-C WHPA-D  

Historical Waste Disposal Site 0 0 0 1 1 

Contaminated Sites on Federal 
Land 0 0 0 1 1 

Reported Spill Location 0 0 1 1 2 

Total 0 0 1 3 4 

 

As summarized in Table 12-7 and presented on Figure 12-7, the identified potential threats 
included two (2) reported spill locations and one (1) location related to the possible presence of 
soil or groundwater contamination at a federal property.  Soil and groundwater data was 
unavailable for these reported spill and contaminated site locations and therefore it is difficult to 
conclude that soil or groundwater contamination at a location is above a drinking water 
standard, and this is a key requirement to a site being classified as a condition under the Clean 
Water Act. 

This assessment also identified one (1) historical waste disposal site within WHPA-D.  However, 
there is no data available to determine soil or groundwater concentrations in the vicinity of this 
landfill, and as a result, it is not possible to classify this landfill site as a drinking water quality 
condition.  Therefore, these locations were identified in this assessment as potential conditions.
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13.0 Stouffville 

Stouffville is located in the Town of Whitchurch-Stouffville, on the southern portion of the Oak 
Ridges Moraine within the Lake Ontario drainage basin (Genivar, 2007).  Stouffville is entirely 
within the CTC-SPR with a portion of the WHPAs extending north into the SGBLS-SPR. 

The Community of Stouffville obtains its potable water supply from five (5) municipal wells: Well 
Nos. 1, 2, 3, 5, and 6.  Please refer to Table 13-1 for more information on the Stouffville 
municipal wells. 

Table 13-1 Municipal Well Information – Stouffville 

Well No. Depth1 
(mbgs2) 

Screened 
Interval1 (mbgs2) Aquifer3 Geochemical 

Type of  Water4 
Permitted 

Capacity (m3/day)3

1 99.36 94.60 to 99.36 Thorncliffe 
Formation Calcium 

bicarbonate 
 

2,946 
2 101.19 96.44 to 101.19 2,946 
3 26.82 20.54 to 26.82 

Oak Ridges 
Moraine 

2,946 
5 12.80 7.01 to 12.80 2,290 
6 21.34 13.72 to 21.34 3,110 

1. Information provided by York Region 
2. Metres below ground surface (mbgs) 
3. Earthfx (2007 and 2009) 
4. Genivar (2007) 

13.1 GROUNDWATER VULNERABILITY 

The groundwater vulnerability analysis was completed by Earthfx (Earthfx, 2007 and 2009) and 
the results of this work are presented in Figures 13-1 and 13-2.  As shown on Figure 13-1, the 
following WHPAs were delineated for the Stouffville municipal wells: 

1. WHPA-A: the surface and subsurface area centered on the well with an outer boundary 
identified by a radius of 100 metres; 

2. WHPA-B: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to two years but excluding WHPA-A; 

3. WHPA-C: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to five years but greater than two years; and 

4. WHPA-D: the surface and subsurface areas within which the time-of-travel to the well is 
less than or equal to twenty-five years but greater than five years. 

After the delineation of WHPAs, a vulnerability score was then calculated within a WHPA based 
on the category of the WHPA (i.e., WHPA-A or WHPA-B or WHPA-C or WHPA-D) and the 
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relative vulnerability of the aquifer.  Transport pathways and any resulting vulnerability increases 
were not considered at this phase of the study, as previously described in Section 2.2. 

As shown on Figure 13-2, vulnerability scores of 10 were identified within WHPAs A and parts of 
WHPA-B.  The remainder of WHPA-B possessed a vulnerability score of 6 or 8.  Within 
WHPA-C, vulnerability scores were 2, 6 and 8, and within WHPA-D, scores were 2 and 4. 

For more information on the results of groundwater vulnerability analysis please refer to Earthfx 
Reports (2007 and 2009). 

13.2 DRINKING WATER QUALITY ISSUES 

The Water Quality Characterization and Issues Identification for Municipal Groundwater Supply 
report completed by Genivar (2007) was reviewed to understand existing water quality trends 
and their applicability to the current study.  Water quality parameter reviewed in the Genivar 
Study (2007) included organic, inorganics, microbiological parameters, and radionuclides.  The 
Genivar (2007) report identified natural geochemical signatures of regional aquifers in York 
Region and temporal trends in water quality parameters.   

The Genivar (2007) results indicated that the groundwater supply from the Stouffville municipal 
wells met the ODWQS (MOE, 2006) with the exception of iron and manganese which exceeded 
the AO at select wells.  Genivar (2007) reported that elevated concentrations of iron and 
manganese are common in deep aquifers in York Region and are considered to be the result of 
rock and groundwater interaction.  An examination of microbiological data by Genivar (2007) 
indicated that while presence of coliforms has occurred occasionally in raw water throughout 
York Region, there are no recorded detections of E. coli at this well field. 

Genivar reported an increasing trend with time in concentrations of chloride and sodium in the 
shallow wells (Well No. 3, Well No. 5, and Well No. 6) as illustrated in Figures B8, B9 and B10 
(Appendix B), and elevated, but stable, concentrations of nitrate and sulphate in these same 
shallow wells.  In Well No. 1 and Well No. 2, Genivar reported low and stable concentrations of 
all key parameters with the exception of sodium.  Concentrations of sodium in all Stouffville 
municipal wells except Well No. 6 are consistently near or above 20 mg/L, which is the Medical 
Officer of Health reporting limit. 

Parameters considered for the current study included calcium, chloride, hardness, sodium, and 
sulphate based on a review of the Genivar (2007) results.  Water quality parameters related to 
anthropogenic sources (chloride and sodium) were selected based on noted increasing trends 
in several production wells within York Region.  The remaining parameters (hardness, calcium 
and sulphate) were considered to investigate any potential changes in source water 
composition.  Raw groundwater quality data was provided by York Region in electronic format 
for most of the Stouffville municipal wells from as early as January 1991 to February 2009 for 
evaluation in the current study.  The results of the water quality issues identification and 
evaluation process for the Stouffville Municipal Wells are summarized in Table 13-2.  During the 
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data review and analysis stage of the issues evaluation, several non-detect values for sulphate 
were replaced with the method detection limit for Stouffville Well No. 2. 

In order for a parameter to be considered an issue it must be present in the raw water at a 
concentration or trend of increasing concentrations that may result in the deterioration of the 
quality of the water for use as a source of drinking water.  Issues were identified by comparing a 
trend of increasing concentrations of the parameter to a series of issues evaluation 
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Table 13-2 Identification and Evaluation of Drinking Water Quality Issues for Stouffville 
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Stouffville Well No. 1       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 

Sodium  Y  N N N n/a N n/a NO 

Sulphate  Y  N N N n/a N n/a NO 

Stouffville Well No. 2       

Calcium Y  N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y Y N N n/a N n/a N NO 

Sodium  Y  Y Y N n/a N n/a NO 
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Sulphate  Y  N N N n/a N n/a NO 

Stouffville Well No. 3       

Calcium Y  N N n/a n/a n/a n/a NO 

Chloride Y Y N N N n/a N n/a NO 

Hardness Y  N N n/a N n/a N NO 

Sodium  Y Y Y N N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Stouffville Well No. 5       

Calcium Y  N N n/a n/a n/a n/a NO 

Chloride Y  N N N n/a N n/a NO 

Hardness Y  N N n/a N n/a N NO 

Sodium  Y  Y Y N n/a N n/a NO 
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Sulphate  Y Y N N N n/a N n/a NO 

Stouffville Well No. 6       

Calcium Y  N N n/a n/a n/a n/a NO 

Chloride Y Y Y Y N n/a N n/a NO 

Hardness Y  N N n/a N n/a N NO 

Sodium  Y Y Y Y N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data 

review process outlined in Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), 

Objectives, and Guidelines. June 2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 
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benchmarks.  For more information on the methodology used to identify significant upward 
trends, please refer to Technical Memorandum A1 of Appendix A. 

The results of the drinking water quality issues identification and evaluation process do not 
show any upward trends except for sodium and chloride (Figures B8, B9 and B10).  Chloride 
concentrations in Stouffville Well No. 6 show an increasing trend over time.  Sodium 
concentrations in Stouffville Wells No. 3, 5, and 6 show significant upward trends over time.  
Sodium concentrations were observed to be stable for Stouffville Well No. 1 and above or 
consistently near the recommended local medical officer of health notification level of 20 mg/L 
for Stouffville Wells No. 2, 3, and 5.  The AO for sodium in drinking water is 200 mg/L.  In 
accordance with the ODWQS, York Region notifies the local medical officer of health when the 
sodium concentration exceeds 20 mg/L so that this information may be communicated to local 
physicians for their use with patients on sodium restricted diets (MOE, 2006).  Elevated 
concentrations of sodium observed in the unconfined Oak Ridges Moraine Complex aquifer 
wells (Stouffville Wells No. 3 and 5) indicate limited system isolation from the surficial activities. 

In general, the observed parameter concentrations were well below the conservative water 
quality issues benchmark and ODWQS (MOE, 2006).   Therefore, drinking water quality issues 
were not identified for the Stouffville municipal wells. 

13.3 DRINKING WATER QUALITY THREATS AND CONDITIONS 

13.3.1 Drinking Water Quality Threats 

Based on the data analysed and the threat enumeration exercise, the following activities 
(Figure 13-3) from the list of 21 prescribed drinking water threats in the Clean Water Act (2006) 
(Table 13-3) were identified in the Stouffville WHPA zones as detailed in the table below.  
Technical Rule 119 provides direction on including any activities that are not prescribed in the 
Clean Water Act (2006).  No such inclusions have been made at present for this well field 

Table 13-3 List of Activities by Zone and Vulnerability Score – Stouffville 

Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

WHPA-A 10 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The storage of agricultural source material. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    
Stouffville  
June 28, 2010 

13.8  sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 

Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

The application of road salt. 
The handling and storage of fuel. 
The use of land as livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard. 

WHPA-B 

10 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 
The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The storage of agricultural source material. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 
The handling and storage of a dense non-aqueous phase liquid. 
The handling and storage of an organic solvent. 
The use of land as a livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard. 

8 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of road salt. 

6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The storage of agricultural source material. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 
The handling and storage of a dense non-aqueous phase liquid. 
The use of land as a livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard 
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Zone 
Vulnerability 

Score 
Activity (or Threat Type) 

WHPA-C 

8 

The establishment, operation or maintenance of a waste disposal site 
within the meaning of Part V of the Environmental Protection Act. 
The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The storage of agricultural source material. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 
The handling and storage of a dense non-aqueous phase liquid. 
The handling and storage of an organic solvent. 
The use of land as a livestock grazing or pasturing land, an outdoor 
confinement area or a farm-animal yard. 

6 

The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage within the meaning of the 
Ontario Water Resources Act. 
The application of agricultural source material to land. 
The application of commercial fertilizer to land. 
The handling and storage of commercial fertilizer. 
The application of pesticide to land. 
The handling and storage of pesticide. 
The application of road salt. 
The handling and storage of fuel. 

2 The handling and storage of a dense non-aqueous phase liquid. 

 

The following provides a breakdown of the threat enumeration.  For more information on the 
method used to enumerate the drinking water threats and resulting limitations and data gaps, 
please refer to Technical Memorandums A2 and A3 of Appendix A.  The threat enumeration 
was subdivided into two (2) general categories; non-managed land and managed land threats. 

13.3.2 Non-Managed Land Threats 

For the purposes of this study, non-managed land threats are land activities that do not involve 
the application of nutrients, chemicals or road salt to the land.  These threats are not influenced 
by any type of managed land calculation, and are assigned to a given land parcel without any 
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consideration of the cumulative effect of multiple threats within a WHPA.  Non-managed land 
threats include activities related to the establishment, operation or maintenance of a site or 
system as well as the handling and/or storage of substances defined within the Technical Rules 
(MOE, 2009a).  The following non-managed land threats were identified within the Stouffville 
well field: 

 The establishment, operation or maintenance of a waste disposal site within the meaning of 
Part V of the Environmental Protection Act (1); 

 The establishment, operation or maintenance of a system that collects, stores, transmits, 
treats or disposes of sewage within the meaning of the Ontario Water Resources Act (2); 

 The handling and storage of commercial fertilizer (9); 

 The handling and storage of pesticide (11); 

 The handling and storage of fuel (15); 

 The handling and storage of a dense non-aqueous phase liquid (16); and 

 The handling and storage of an organic solvent (17). 

Threats Associated With Vulnerability Areas 

For two (2) non-managed land threats, threats were assigned to areas associated with different 
vulnerability scores.  This was completed for the transmission of sewage through underground 
pipelines (The establishment, operation or maintenance of a system that collects, stores, 
transmits, treats or disposes of sewage within the meaning of the Ontario Water Resources Act 
(2)) which could potentially be considered a significant, moderate or low threat.  For the 
purposes of this study, a single threat was assigned to each of the vulnerability areas found 
within each WHPA where municipal servicing exists.  Threats associated with unidentified 
residential and commercial heating fuel tanks (The handling and storage of fuel (15)) which 
could potentially be considered a significant threat were also identified.  In the case of home 
heating fuel tanks, a single threat was applied to all vulnerability areas within each WHPA with a 
score of 10, and was intended to represent all potential parcels in that area that may have a fuel 
storage tank associated with it.   

13.3.3 Managed Land Threats 

For the purpose of this study, managed land threats were considered to be activities where 
nutrients, chemicals or road salt are applied to land in order to improve its land use function.  
The Tables of Drinking Water Threats (MOE, 2009a) indicates that managed land threats 
identified within the Stouffville well field require the calculation of percent managed lands, 
hectares of managed lands, and/or nutrient units/unit as indicated below.  Managed lands can 
include but are not limited to croplands, fallow land, improved pasture, lawns, sports fields and 
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golf courses.  With the exception of road salt application, these threats are considered on a 
cumulative basis for each WHPA, and therefore all calculations were performed based on the 
area and land within each WHPA as per MOE guidelines (MOE 2009a; 2009b): 

 The application of agricultural source material to land (3) (percent managed land and 
nutrient units per acre); 

 The storage of agricultural source material (4) (nutrient units per acre); 

 The application of commercial fertilizer to land (8) (percent managed land and nutrient units 
per acre); 

 The application of pesticide to land (10) (total application area in hectares); 

 The application of road salt (12) (percent impervious area); 

 The use of the land as livestock grazing or pasturing land (21) (nutrient units per acre); and 

 The use of land as an outdoor confinement area or a farm-animal yard (21) (nutrient units 
per hectare). 

The application of pesticide and the application of road salt were considered as managed land 
threats for the purpose of this study (Technical Memorandum A3, Appendix A).  These threats 
involve the application of a product to land in order to improve the overall land use function. 

In order to fully enumerate managed land threats with the exception of the application of road 
salt, it was necessary to calculate the percent managed lands and livestock density for WHPA-
A, WHPA-B and WHPA-C.  The results are tabulated below (Table 13-4) and presented in 
Figures 13-4 and 13-5. 

Table 13-4 Percentage Managed Lands and Nutrient Units – Stouffville 

Zone Managed Lands (%) 
Total 

Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 
Nutrient 

Units / Ac 
Nutrient 

Units / Ha 

Agricultural Non-Agricultural     
WHPA-A  
(Well No. 1 
and 2) 

22.6 30.1 52.7 1.9 0 0 

WHPA-A 
(Well No. 3) 0 11.2 11.2 0.4 0 0 

WHPA-A 
(Well No. 5) 83.9 0 83.9 2.6 0 0 

WHPA-A 
(Well No. 6) 80.0 0 80.0 2.5 16 39.6 

WHPA-B 
(Well No. 1, 2 48.5 18.4 66.9 172.1 0.2 0.5 
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Zone Managed Lands (%) 
Total 

Managed 
Lands (%) 

Total 
Managed 

Lands (ha) 
Nutrient 

Units / Ac 
Nutrient 

Units / Ha 

Agricultural Non-Agricultural     
and 3) 

WHPA-B 
(Well No. 5 
and 6) 

82.4 0 82.4 124.3 0.3 0.8 

WHPA-C 
(Well No. 1, 2 
and 3) 

72.7 3.6 76.3 84.6 0.7 0.3 

WHPA-C 
(Well No. 5 
and 6) 

74.2 6.8 81.0 98.0 0 0 

WHPA-D 
(Well No. 1, 2 
and 3) 

34.6 11.5 46.1 0.2 0 0 

WHPA-D 
(Well No. 5 
and 6) 

85.0 0 85.0 0.6 0 0 

 

13.3.3.1 Impervious Area 

In order to enumerate the managed land threat associated with the application of road salt, the 
percent impervious area within each WHPA was calculated using the road network obtained 
from York Region.  The calculation was completed on a per square kilometer basis using the 
grid layout provided by the LSRCA.  The percent impervious area was considered together with 
the WHPA and vulnerability scores to determine the threat level associated with the application 
of road salt for each impervious surface.  Table 13-6 below summarizes the highest threat level 
associated with each square kilometer grid.  For more information on the methodology and data 
gaps used in this assessment, please refer to Technical Memorandum A3 of Appendix A. 

Figure 13-6 illustrates the impervious area calculations and indicates the threat level (significant, 
moderate, low, or not applicable) assigned to each roadway within the WHPA with respect to 
the application of road salt.  The threat level was based on the percent impervious area, the 
WHPA, and the vulnerability score for each roadway.  For the Stouffville well field within WHPA-
A, the percent impervious area was less than 80%, and therefore all roads were assigned a 
moderate threat level.  Roads within WHPA-B were assigned a threat level of either moderate or 
low, and within WHPA-C roads were either considered to be a moderate or low threat level, or 
were not applicable.  Outside of WHPA-C, no roads were considered to be a threat with respect 
to the application of road salt.  Table 13-5 summarizes the road network information for each 
threat level within the entire WHPA.  The data has been summarized into standard 2-lane 
kilometer (2-ln-km) road lengths assuming a standard road width of 12 m based on data 
supplied by Genivar (2007). 
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Table 13-5 Threat Level Applied to Road Lengths – Stouffville 

 Threat Level  

Zone Significant 
(2-ln km) 

Moderate 
(2-ln km) 

Low 
(2-ln km) 

Not 
Applicable 
(2-ln km) 

Total Road 
Length 

(2-ln km) 
WHPA-A 0 0.4 0 0 0.4 

WHPA-B 0 6.03 6.93 0 12.96 

WHPA-C 0 1.42 3.22 3.28 7.92 

WHPA-D 0 0 0 29.81 29.81 

Total 0 7.85 10.15 33.09 51.09 

Notes: Road lengths based on data provided by York Region. 
All road lengths were converted to the equivalent of a 2-lane kilometer (2-ln km) 
Threat level associated with the application of road salt. 

13.3.4 Summary of Threats 

The following non-managed land and managed land threats were identified (Table 13-6) for the 
Stouffville well field. 

Table 13-6 Type and Number of Non-Managed Land and Managed Land Threats – Stouffville 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats (Section 13.3.2) 

The establishment, operation or 
maintenance of a waste disposal site 
within the meaning of Part V of the 
Environmental Protection Act. 

3 0 0 3 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

60 53 68 181 

The handling and storage of commercial 
fertilizer. 10 2 4 16 

The handling and storage of pesticide. 11 2 4 17 

The handling and storage of fuel. 21 11 10 42 

The handling and storage of a dense non-
aqueous phase liquid. 6 0 0 6 

The handling and storage of an organic 
solvent. 2 2 0 4 
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Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Managed Land Threats (Section 13.3.3) 

The application of agricultural source 
material to land. 22 3 21 46 

The storage of agricultural source 
material. 4 1 1 6 

The application of commercial fertilizer to 
land. 15 16 21 52 

The application of pesticide to land. 21 11 14 46 

The use of land as livestock grazing or 
pasturing land, an outdoor confinement 
area or a farm animal yard.  

4 0 2 6 

The application of road salt. 0 10 3 13 

Total Non-Managed Land and Managed 
Land Threats 179 111 148 438 

Total Parcels 78 - - 213 

 

Non-Managed Land Threats 

In total, 113 significant non-managed land threats were identified, which were related to 
systems which store or transmit sewage (60 threats on 60 parcels), waste disposal sites (3 
threats on 3 parcels), and the handling and storage of commercial fertilizer (10 threats on 10 
parcels), pesticide (11 threats on 11 parcels), fuel (21 threats on 20 parcels), a dense non-
aqueous phase liquid (6 threats on 4 parcels), and an organic solvent (2 threats on 1 parcel).  
An additional 156 non-managed land threats were identified as moderate or low threats to 
drinking water. 

Managed Land Threats 

In total, 66 significant managed land threats were identified relating to the application of 
agricultural source material (22 threats on 21 parcels), commercial fertilizer (15 threats on 15 
parcels), and pesticide (21 threats on 20 parcels) to land, the storage of agricultural source 
material (4 threats on 4 parcels) and the use of land as livestock grazing or pasturing land, an 
outdoor confinement area or a farm-animal yard (4 threats on 4 parcels).  An additional 103 
managed land threats were identified as moderate or low threats to drinking water. 

Total Non-Managed Land and Managed Land Threats 

Within the Stouffville well field, a total of 179 significant threats were identified on a total of 78 
land parcels.  The threat and parcel counts differ due to either multiple significant threats on a 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES    
Stouffville 
June 28, 2010 

sls w:\active\160900574_york region threats assessment\planning\report\final\rpt_100628.docx 13.15  

parcel (i.e. a significant barrel due to both the handling and storage of pesticide and the 
handling and storage of fuel) or multiple businesses on a single parcel resulting in two (2) or 
more significant barrels identified for a single threat.  An additional 259 threats were identified 
as moderate or low threats to drinking water. 

Threats Associated With Vulnerability Areas 

In total, six (6) significant threats were identified for residential and commercial heating fuel 
tanks within vulnerability areas with a score of 10, representing up to 329 potential threats for 
the handling and storage of fuel on all identified parcels within these vulnerability areas.  A total 
of eight (8) threats were identified relating to the transmission of sewage through underground 
pipelines, two (2) of which were significant, two (2) of which were moderate, and four (4) of 
which were low.   

13.3.5 List of Drinking Water Threats – Conditions 

Based on the currently available information, eight (8) potential condition locations were 
identified within the WHPAs (Figure 13-7), all of which were outside of WHPA-B.  For 
information on the methodology used to identify potential conditions, please refer to Technical 
Memorandum A4 of Appendix A.  Due to the lack of available information, no conditions have 
been confirmed within the Stouffville well field.  The locations identified are potential conditions 
that would require further investigation.  The types and relative locations of these potential 
conditions are summarized in Table 13-7. 

Table 13-7 Type and Number of Potential Conditions – Stouffville 

Potential Condition Zone Total 

WHPA-A WHPA-B WHPA-C WHPA-D  

Historical Waste Disposal Site 0 0 0 3 3 

Reported Spill Location 0 0 1 4 5 

Total 0 0 0 7 8 

 

As summarized in Table 13-7 and presented on Figure 13-7, the identified potential threats 
included five (5) reported spill locations and three (3) locations related to historical waste 
disposal sites.  Current soil and groundwater data was unavailable for these site locations and 
therefore it is difficult to conclude that soil or groundwater contamination at a location is above a 
drinking water standard, and this is a key requirement to a site being classified as a condition 
under the Clean Water Act.  Therefore, these locations were identified in this assessment as 
potential conditions. 
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WHPA-B (Score 8):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The storage of agricultural source material.
- The handling and storage of commercial fertilizer.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The use of land as livestock grazing or pasturing land,
an outdoor confinement area or a farm-animal yard.
- The application of road salt.

WHPA-B (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The storage of agricultural source material.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The use of land as livestock grazing or pasturing land,
an outdoor confinement area or a farm-animal yard.
- The application of road salt.

WHPA-A (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The application of road salt.

WHPA-B (Score 6):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The storage of agricultural source material.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The use of land as livestock grazing or pasturing land,
an outdoor confinement area or a farm-animal yard.
- The application of road salt.

WHPA-B (Score 10):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-C (Score 8):

- The establishment, operation or maintenance of a waste
disposal site within the meaning of Part V of the Environmental
Protection Act.
- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The handling and storage of a dense non-aqueous phase liquid.
- The handling and storage of an organic solvent.
- The application of road salt.

WHPA-C (Score 6):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The application of commercial fertilizer to land.
- The handling and storage of commercial fertilizer.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The application of road salt.

WHPA-A (Score 10):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The storage of agricultural source material.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The handling and storage of pesticide.
- The handling and storage of fuel.
- The use of land as livestock grazing or pasturing land,
an outdoor confinement area or a farm-animal yard.
- The application of road salt.

WHPA-C (Score 2):

- The handling and storage of a
dense non-aqueous phase liquid.

WHPA-C (Score 6):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of road salt.

WHPA-C (Score 8):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of agricultural source material to land.
- The storage of agricultural source material.
- The application of commercial fertilizer to land.
- The application of pesticide to land.
- The handling and storage of fuel.
- The use of land as livestock grazing or pasturing land,
an outdoor confinement area or a farm-animal yard.
- The application of road salt.

WHPA-B (Score 8):

- The establishment, operation or maintenance of a system
that collects, stores, transmits, treats or disposes of sewage
within the meaning of the Ontario Water Resources Act.
- The application of road salt.
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WHPA-A:
80.0% (2.5 ha) Managed Lands
  80.0% Ag Lands
  0.0% Non-Ag Lands

WHPA-A:
83.9% (2.6 ha) Managed Lands
  83.9% Ag Lands
  0.0% Non-Ag Lands

WHPA-B:
82.4% (124.3 ha) Managed Lands
  82.4% Ag Lands
  0.0% Non-Ag Lands

WHPA-C:
81.0% (98.0 ha) Managed Lands
  74.2% Ag Lands
  6.8% Non-Ag Lands

WHPA-D:
85.0% (0.6 ha) Managed Lands
  85.0% Ag Lands
  0.0% Non-Ag Lands

WHPA-A:
11.2% (0.4 ha) Managed Lands
  0.0% Ag Lands
  11.2% Non-Ag Lands

WHPA-A:
52.7% (1.9 ha) Managed Lands
  22.6% Ag Lands
  30.1% Non-Ag Lands

WHPA-B:
66.9% (172.1 ha) Managed Lands
  48.5% Ag Lands
  18.4% Non-Ag Lands

WHPA-C:
76.3% (84.6 ha) Managed Lands
  72.7% Ag Lands
  3.6% Non-Ag Lands

WHPA-D:
46.1% (0.2 ha) Managed Lands
  34.6% Ag Lands
  11.5% Non-Ag Lands

WHPA-A:
17.1% (0.6 ha) Managed Lands
  0.3% Ag Lands
  16.8% Non-Ag Lands
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completing the  Assessment Report under the Clean Water Act. Base
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14.0 Summary 

14.1 YORK REGION THREATS 

The following non-managed land and managed land threats were identified (Table 14-1) for 
York Region. 

Table 14-1 Type and Number of Non-Managed Land and Managed Land Threats – York Region 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats 

The establishment, operation or 
maintenance of a waste disposal site 
within the meaning of Part V of the 
Environmental Protection Act. 

75 61 0 136 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

215 272 619 1,106 

The handling and storage of non-
agricultural source material. 3 3 14 20 

The handling and storage of commercial 
fertilizer. 32 24 29 85 

The handling and storage of pesticide. 29 24 27 80 

The handling and storage of road salt. 0 1 1 2 

The storage of snow. 0 1 1 2 

The handling and storage of fuel. 168 117 164 449 

The handling and storage of a dense non-
aqueous phase liquid. 287 0 0 287 

The handling and storage of an organic 
solvent. 54 27 55 136 

Managed Land Threats 

The application of agricultural source 
material to land. 39 28 43 110 

The storage of agricultural source 
material. 7 10 4 21 

The application of commercial fertilizer to 
land. 47 37 57 141 
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Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  

The application of pesticide to land. 36 38 43 117 

The use of land as livestock grazing or 
pasturing land, an outdoor confinement 
area or a farm animal yard.  

6 9 5 20 

The application of road salt. 0 51 32 83 

Total Non-Managed Land and Managed 
Land Threats 998 703 1,094 2,795 

Total Parcels 421 - - 2,516 

 

Non-Managed Land Threats 

In total, 863 significant non-managed land threats were identified, which were related to 
systems which store or transmit sewage (215 threats on 199 parcels), waste disposal sites (75 
threats on 52 parcels), the handling and storage of non-agricultural source material (3 threats on 
2 parcels), commercial fertilizer (32 threats on 26 parcels), pesticide (29 threats on 23 parcels), 
fuel (168 threats on 88 parcels), a dense non-aqueous phase liquid (287 threats on 169 
parcels), and an organic solvent (54 threats on 29 parcels).  An additional 1,440 non-managed 
land threats were identified as moderate or low threats to drinking water. 

Managed Land Threats 

In total, 135 significant managed land threats were identified relating to the application of 
agricultural source material (39 threats on 38 parcels), commercial fertilizer (47 threats on 47 
parcels), and pesticide (36 threats on 35 parcels) to land, the storage of agricultural source 
material (7 threats on 7 parcels) and the use of land as livestock grazing or pasturing land, an 
outdoor confinement area or a farm-animal yard (6 threats on 6 parcels).  An additional 357 
managed land threats were identified as moderate or low threats to drinking water. 

Total Non-Managed Land and Managed Land Threats 

Within York Region, a total of 998 significant threats were identified on a total of 421 land 
parcels.  An additional 1,797 threats were identified as moderate or low threats to drinking 
water. 

Threats Associated With Vulnerability Areas 

In total, 33 significant threats were identified for residential and commercial heating fuel tanks 
within vulnerability areas with a score of 10, representing up to 1,721 potential threats for the 
handling and storage of fuel (15)on all identified parcels within each area.  A total of 75 threats 
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were identified relating to the transmission of sewage through underground pipelines, 15 of 
which were significant, 24 of which were moderate, and 36 of which were low.   

14.2 SGBLS-SPR THREATS 

The following non-managed land and managed land threats were identified (Table 14-2) for the 
SGBLS-SPR, comprised of the Mount Albert, Queensville, Holland Landing, Newmarket, 
Aurora, Ballantrae, Ansnorveldt and Schomberg well fields. 

Table 14-2 Type and Number of Non-Managed Land and Managed Land Threats – SGBLS-SPR 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats 

The establishment, operation or 
maintenance of a waste disposal site 
within the meaning of Part V of the 
Environmental Protection Act. 

71 56 0 127 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

75 131 108 314 

The handling and storage of non-
agricultural source material. 3 3 14 20 

The handling and storage of commercial 
fertilizer. 20 21 24 65 

The handling and storage of pesticide. 16 21 22 59 

The handling and storage of road salt. 0 1 1 2 

The storage of snow. 0 1 1 2 

The handling and storage of fuel. 130 103 134 367 

The handling and storage of a dense non-
aqueous phase liquid. 261 0 0 261 

The handling and storage of an organic 
solvent. 52 25 52 129 

Managed Land Threats 

The application of agricultural source 
material to land. 13 20 20 53 

The storage of agricultural source 
material. 3 9 3 15 
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Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
The application of commercial fertilizer to 
land. 32 17 28 77 

The application of pesticide to land. 12 20 25 57 

The use of land as livestock grazing or 
pasturing land, an outdoor confinement 
area or a farm animal yard.  

2 9 3 14 

The application of road salt. 0 35 24 59 

Total Non-Managed Land and Managed 
Land Threats 690 472 459 1,621 

Total Parcels 246 - - 507 

 

Non-Managed Land Threats 

In total, 628 significant non-managed land threats were identified, which were related to 
systems which store or transmit sewage (75 threats on 61 parcels), waste disposal sites (71 
threats on 48 parcels), and the handling and storage of non-agricultural source material (3 
threats on 2 parcels), commercial fertilizer (20 threats on 15 parcels), pesticide (16 threats on 
11 parcels), fuel (130 threats on 59 parcels), a dense non-aqueous phase liquid (261 threats on 
149 parcels), and an organic solvent (52 threats on 28 parcels).  An additional 718 non-
managed land threats were identified as moderate or low threats to drinking water. 

Managed Land Threats 

In total, 62 significant managed land threats were identified relating to the application of 
agricultural source material (13 threats on 13 parcels), commercial fertilizer (32 threats on 32 
parcels), and pesticide (12 threats on 12 parcels) to land, the storage of agricultural source 
material (3 threats on 3 parcels) and the use of land as livestock grazing or pasturing land, an 
outdoor confinement area or a farm-animal yard (2 threats on 2 parcels).  An additional 213 
managed land threats were identified as moderate or low threats to drinking water. 

Total Non-Managed Land and Managed Land Threats 

Within the SGBLS-SPR, a total of 690 significant threats were identified on a total of 246 land 
parcels.  An additional 931 threats were identified as moderate or low threats to drinking water. 

Threats Associated With Vulnerability Areas 

In total, 21 significant threats were identified for residential and commercial heating fuel tanks 
within vulnerability areas with a score of 10, representing up to 1,305 potential threats for the 
handling and storage of fuel (15) on all identified parcels within these vulnerability areas. A total 
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of 66 threats were identified relating to the transmission of sewage through underground 
pipelines, 13 of which were significant, 22 of which were moderate, and 31 of which were low.   

14.3 CTC-SPR THREATS 

The following non-managed land and managed land threats were identified (Table 14-3) for the 
CTC-SPR, comprised of the Stouffville, Nobleton, Kleinburg and King City well fields. 

Table 14-3 Type and Number of Non-Managed Land and Managed Land Threats – CTC-SPR 

Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Non-Managed Land Threats 

The establishment, operation or 
maintenance of a waste disposal site 
within the meaning of Part V of the 
Environmental Protection Act. 

4 5 0 9 

The establishment, operation or 
maintenance of a system that collects, 
stores, transmits, treats or disposes of 
sewage within the meaning of the Ontario 
Water Resources Act. 

140 141 511 792 

The handling and storage of commercial 
fertilizer. 11 3 5 19 

The handling and storage of pesticide. 12 3 5 20 

The handling and storage of fuel. 38 14 30 82 

The handling and storage of a dense non-
aqueous phase liquid. 26 0 0 26 

The handling and storage of an organic 
solvent. 2 2 3 7 

Managed Land Threats 

The application of agricultural source 
material to land. 26 8 23 57 

The storage of agricultural source 
material. 4 1 1 6 

The application of commercial fertilizer to 
land. 15 20 29 64 

The application of pesticide to land. 24 18 18 60 

The use of land as livestock grazing or 
pasturing land, an outdoor confinement 
area or a farm animal yard.  

4 0 2 6 

The application of road salt. 0 16 8 24 
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Activity (or Threat Type) Threat Level Total 

Significant Moderate Low  
Total Non-Managed Land and Managed 
Land Threats 306 231 635 1,172 

Total Parcels 175 - - 830 

 

Non-Managed Land Threats 

In total, 233 significant non-managed land threats were identified, which were related to 
systems which store or transmit sewage (140 threats on 138 parcels), waste disposal sites (4 
threats on 4 parcels), and the handling and storage of commercial fertilizer (11 threats on 11 
parcels), pesticide (12 threats on 12 parcels), fuel (38 threats on 29 parcels), a dense non-
aqueous phase liquid (26 threats on 20 parcels), and an organic solvent (2 threats on 1 parcel).  
An additional 722 non-managed land threats were identified as moderate or low threats to 
drinking water. 

Managed Land Threats 

In total, 73 significant managed land threats were identified relating to the application of 
agricultural source material (26 threats on 25 parcels), commercial fertilizer (15 threats on 15 
parcels), and pesticide (24 threats on 23 parcels) to land, the storage of agricultural source 
material (4 threats on 4 parcels) and the use of land as livestock grazing or pasturing land, an 
outdoor confinement area or a farm-animal yard (4 threats on 4 parcels).  An additional 144 
managed land threats were identified as moderate or low threats to drinking water. 

Total Non-Managed Land and Managed Land Threats 

Within the CTC-SPR, a total of 306 significant threats were identified on a total of 175 land 
parcels.  An additional 866 threats were identified as moderate or low threats to drinking water. 

Threats Associated With Vulnerability Areas 

In total, 12 significant threats were identified for residential and commercial heating fuel tanks 
within vulnerability areas with a score of 10, representing up to 416 potential threats for the 
handling and storage of fuel (15) on all identified parcels within these vulnerability areas.  A total 
of nine (9) threats were identified relating to the transmission of sewage through underground 
pipelines, two (2) of which were significant, two (2) of which were moderate, and five (5) of 
which were low.   
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15.0 Data Gaps and Uncertainty 

15.1 UNCERTAINTY 

During this study, the uncertainty of the data was identified.  The uncertainty was generally 
considered in relation to several components, including the uncertainty of the data sources, and 
the uncertainty associated with the threat enumeration.  They are discussed in detail in 
Technical Memorandums A1 to A4 (Appendix A) and are summarized below. 

15.1.1 Uncertainty of Data Sources 

The degree of uncertainty associated with the data sources used to enumerate the non-
managed land threats varied depending on how the data source was applied.  In general, the 
data sources were considered to be low to moderate with respect to uncertainty, as the data 
was typically from a reliable source, was relatively current, and was geographically accurate.  
However, the way in which each data source was used to apply and enumerate threats for a 
given land parcel resulted in an overall increase in uncertainty for the methodologies based on 
the assumptions employed.   

The degree of uncertainty associated with the data sources used to enumerate the managed 
land threats was considered to be low overall, as the combination of the multiple data sources 
led to a low degree of uncertainty with respect to parcel locations, road networks, and land 
uses, primarily with respect to the data collected during the field survey and that obtained from 
York Region.   

15.1.2 Uncertainty of Threat Enumeration 

When assessing non-managed land threats, the degree of uncertainty varied depending on the 
type of threat and the underlying evidence or assumptions associated with each threat.  The key 
considerations related to uncertainty are provided below: 

1. Field Survey Assigned Threats – While the field survey identified parcels of land that were 
managed with a low degree of uncertainty, the assignment of both managed and non-
managed land threats was based on a set of assumptions regarding land management 
practices (i.e. types and quantities of products applied to land) and the presence and 
conditions related to chemical types and quantities.  Therefore, the level of uncertainty 
assigned to the threats themselves is considered high; 

2. Heating Oil Tanks – The degree of uncertainty associated with the assignment of 
residential and commercial heating oil tank threats is considered high as there was 
insufficient data available to identify these threats at the parcel level.  As a result, a single 
significant threat barrel was assigned to all area with a vulnerability score of 10 in each 
WHPA in recognition that some parcels may contain a heating oil tank;   
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3. Transmission of Sewage – The transmission of sewage (i.e., sanitary sewers) is identified 
as a drinking water threat.  However, the circumstances relating to the classification of these 
threats depend on the transmission rate of sewage and this data was not available.  As a 
result, within areas that are serviced with municipal sanitary sewers, each vulnerability area 
in each WHPA was assigned a single threat, which therefore has a high level of uncertainty; 

4. Business Directory Assigned Threats – The  degree of uncertainty associated with the 
categorization and resulting assignment of threats to businesses listed in the Business 
Directory is considered high, as only one to two data sources were used to determine the 
business type, each of which were considered to be moderate to low.  However, there is an 
added degree of uncertainty when considering the assumptions and uncertainty associated 
with the classifications of each business and the resulting threats assigned; 

5. EcoLog ERIS Assigned Threats – The degree of uncertainty associated with the 
categorization and resulting assignment of threats to businesses listed in the EcoLog ERIS 
database is considered to range from low to high depending on the specific data source 
used from the EcoLog ERIS report and the resulting information provided by each data 
source.  However, in some instances there was an added degree of uncertainty when 
considering the assumptions and uncertainty associated with the business classifications 
assigned to each business, and the resulting threats assigned to a given land parcel; 

6. Septic Systems – When assigning and classifying threats to land parcels with septic 
systems, the degree of uncertainty is considered to be moderate.  The data sources 
themselves (land parcels and wastewater services areas) are reliable, and have an overall 
low to moderate degree of uncertainty, however, the assumptions employed in the 
methodology result in an overall moderate degree of uncertainty.  While the methods 
employed likely captured most properties with septic systems, any land parcel that is within 
an area with municipal wastewater services but has not yet connected to the municipal 
system would not have been identified as having a threat related to the presence of septic 
systems.  The detailed quality assurance and quality control (QA/QC) process employed 
was intended to reduce some of the uncertainty associated with this task; 

7. Threat Level Assignments – The overall assignment of threat levels to each managed and 
non-managed land threat was considered to be high, as in all cases, no information 
pertaining to the type, quantity, or storage conditions of the chemicals of interest were 
known, and therefore when assigning threat levels, worst case scenario conditions were 
conservatively assumed; 

8. Nutrient Unit Calculations – When calculating nutrient loading calculations, only the 
properties for which there was evidence of livestock during the field survey were considered.  
However, details pertaining to quantity of nutrient loading was calculated based on 
assumptions related to the number of livestock on each property, resulting in a high level of 
uncertainty; and 

9. Managed Land Calculations – Managed land calculations have a moderate degree of 
uncertainty based on the assumptions used when performing the calculations (discussed 
above); 
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10. Impervious Area Calculations – Due to the identified data gaps, the degree of uncertainty 
associated with the impervious area calculations is considered low in the rural areas, and 
moderate in the highly urbanized urban areas where there is typically an increased number 
of impervious surfaces that are not associated with roadways such as parking lots, 
pedestrian walkways and driveways.  While there is a need to refine the analysis of 
impervious areas to include pedestrian walkways, parking lots and driveways, this analysis 
is unlikely to increase the percent impervious area in the grid polygons to greater than 80%.  
As a result, significant threats for application of road salt would not likely be identified; and 

11. Conditions – The level of uncertainty when assessing conditions was based on the 
reliability of the data sources with respect to completeness and geographic accuracy.  
Assuming that all potential conditions were addressed through the use of the EcoLog ERIS 
(2009) data, combined with reports and input from York Region, the degree of uncertainty 
associated with identifying all potential conditions locations is considered moderate.  The 
level of uncertainty of this exercise increases to high, however, when considering that 
insufficient data was available to classify any of the potential conditions as actual conditions.  
It was not possible to assess the hazard of each potential condition, as required in Technical 
Rule Part XI.5, and therefore the overall uncertainty of this task was increased to high. 

15.2 DATA GAPS 

During this study, a variety of data gaps were identified.  They are discussed in detail in 
Technical Memorandums A1 to A4 (Appendix A) with the key data gaps summarized below: 

1. Business Directory and EcoLog ERIS – There were several records within the business 
directory and EcoLog ERIS that were unable to be classified to a business category, and 
therefore were identified as ‘insufficient data to allocate threats’.  In addition, the Business 
Directory was only current to 2008, and therefore any businesses which have opened since 
that time were not captured as part of this assessment; 

2. Transport Pathways – An assessment of the vulnerability relating to the presence of 
transport pathways, particularly with respect to deep wells, was not conducted as part of this 
assessment; 

3. EcoLog ERIS – In some cases it was not possible to match the EcoLog ERIS data to a roll 
number, and therefore locational information for these records is not considered highly 
reliable; 

4. Assumptions – In all cases when assigning threat levels, worst-case scenarios were 
assumed, and the results should be considered as a conservatively high estimate of the 
number of threats within York Region.  It is expected that the level and/or number of threats 
identified will decrease with additional data collection to address data gaps; 

5. Managed Land Threats – The assignment of managed land threats were only applied to 
fields which were visible during the field survey, and in select cases where a review of aerial 
imagery suggested likely crop activity.  For the limited number of properties where threats 
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were not assigned, but a review of orthoimagery suggested the land may be associated with 
a crop activity, a door-to-door survey may be required; 

6. Impervious Area Calculations – Road networks were only current up to 2008, and 
impervious area calculations did not include pedestrian pathways, parking lots or driveways; 

7. Road Salt Application – Road salt application practices were not known, and therefore it 
was assumed that all roads have the potential to receive road salt; and 

8. Conditions – Data gaps that were identified related primarily to the lack of available data, 
resulting in the inability to classify or assess any of the potential conditions as actual 
conditions.    
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16.0 Recommendations 

Based on the results of the investigation, the following recommendations are provided: 

1. Complete a survey of identified significant threats in urban areas to determine the 
appropriateness of current threat level allocation based on the current assumptions relating 
to the circumstances; 

2. All businesses identified as “insufficient data to allocate threats’ should be addressed 
through completion of a detailed survey/census of these identified properties; 

3. Future analysis should consider the influence of transport pathways on the aquifer 
vulnerability; 

4. Any new businesses not captured in the 2008 Business Directory, and any business not 
classified during the initial process, be reviewed to assess the potential for any missing 
threats; 

5. York Region should continue to monitor areas where new developments and industrial 
activities are being introduced in the future, and develop policies to manage drinking water 
quality risks; 

6. In some cases it was not possible to match the EcoLog ERIS data to a roll number, and 
therefore locational information for these records is not considered highly reliable.  Further 
evaluation of these locations is warranted in future studies; 

7. In all cases when assigning threat levels, worst-case scenarios were assumed, the results 
should be considered as a conservatively high estimate of the number of threats within York 
Region, and it is expected that the level and/or number of threats identified will decrease 
with additional data collection to address data gaps. 

8. Data obtained from the MOE indicated that as of November, 2009, no sites within York 
Region were approved for biosolids application.  It is recommended that York Region verify 
this information annually and monitor threats related to this practice accordingly; and 

9. It is recommended that potential conditions of interest be further examined during future 
assessments in order to attempt to reduce the degree of uncertainty associated with this 
data gap.  Potential conditions located within the vulnerability 8 and 10 zones should be 
given priority since potential conditions in these areas could be considered significant if the 
hazard score is 10.    

All of which is respectfully submitted, 
STANTEC CONSULTING LTD. 

Kelly McLagan, M.Sc., Roger Freymond, P.Eng. 
Environmental Scientist Senior Hydrogeologist 
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DRINKING WATER QUALITY ISSUES 
 IDENTIFICATION AND EVALUATION METHODS 



TECHNICAL MEMORANDUM A1 

  

SUBJECT: Drinking Water Quality 
Issues Identification and 
Evaluation Methods 

PREPARED 
BY: 

Sonny Sundaram, Ph.D., 
P.Geo. 

CLIENT: Regional Municipality of 
York 

PROJECT 
NO.: 

122510019 

LOCATION: Regional Municipality of 
York 

DATE: June 28, 2010 

 

Reference: Drinking Water Quality Issues Identification and Evaluation 
Methods 

OBJECTIVE: 

To document the methodology for identifying and evaluating drinking water quality 
issues for the municipal wells in the Regional Municipality of York (York Region). 

OVERVIEW: 

A drinking water quality issue is defined as the presence of a parameter listed in 
Schedule 1, 2, or 3 of the Ontario Drinking Water Quality Standards (Ontario Ministry of 
the Environment (MOE), 2006a) or Table 4 of the Technical Support Document for 
Ontario Drinking Water Standards, Objectives and Guidelines at a concentration or 
trend of increasing concentrations, that may result in the deterioration of the quality of 
the water for use as a source of drinking water.  Schedules 1, 2, and 3 refer to the 
microbiological, chemical, and radiological parameters, respectively, and Table 4 refers 
to Aesthetic Objectives (AO) and Operational Guidelines (OG) (MOE, 2006a).  

The drinking water issues identification and evaluation methods described in this 
document were developed specifically to meet the requirements of Technical Rules 114 
through 117 of the Technical Rules: Assessment Report, Clean Water Act, 2006 as 
provided by the MOE on November 20, 2008 (MOE, 2008a), December 12, 2008 (MOE, 
2008b) and November 16, 2009 (MOE, 2009). 

The issues evaluation steps included: 

 Step 1:  Assemble, Review, and Analyze Available Data 
 Step 2:  Identify and Evaluate Drinking Water Quality Issues 
 Step 3:  Identify Contributing Area for Drinking Water Quality Issues 
 Step 4:  Prepare List of Drinking Water Quality Issues 

Step 1: Assemble, Review, and Analyze the Available Data: 

The Water Quality Characterization and Issues Identification for Municipal Groundwater 
Supply System report completed by Genivar (2007) was reviewed to understand 
existing water quality trends and their applicability to the current study.  Water quality 
parameters reviewed in the Genivar Study (2007) included organics, inorganics, 
microbiological parameters, and radionuclides.  All regional production wells were 
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reviewed at this time, with the exception of the new production wells (Mount Albert Well 
No. 3, Nobleton Well No. 4, Schomberg Well No. 4 and Kleinburg Well No. 4), as 
sufficient (minimum 5 years) historical data for these wells is not yet available.  The 
report identified natural geochemical signatures of regional aquifers in York Region and 
temporal trends in water quality parameters.   

Overall, the Genivar (2007) study concluded that all of the municipal wells met the 
Ontario Drinking Water Quality Standard (ODWQS) (MOE, 2006a) with the exception of 
a few aesthetic parameters such as iron and manganese exceeding the ODWQS AO 
(MOE, 2006a) in some deep wells.  Elevated iron, methane and manganese are 
reportedly common in deep aquifers in York Region and this geochemical signature is 
natural and related to rock and water interaction (Genivar, 2007).  Increasing trends 
were identified for sodium and chloride concentrations in some of the shallow wells in 
York Region.  Stable trends in nitrate and sulphate concentrations were also found in all 
of the wells in York Region, with the exception of Newmarket Well No. 14 and Stouffville 
Well No. 6, where trends were noted for nitrate.  The report also recommended 
continued monitoring of sodium and chloride in shallow wells. 

For the purpose of this assessment, the selection of the parameters was based on a 
review of the Genivar (2007) results, with the following parameters of interest; chloride, 
sodium, calcium, sulphate and hardness.  Water quality parameters related to 
anthropogenic sources (chloride and sodium) were selected based on noted increasing 
trends in several production wells within York Region.  The remaining parameters 
(hardness, calcium and sulphate) were considered to investigate any potential changes 
in source water composition.  Iron, methane and manganese, though noted as elevated 
parameters, were not selected for issues evaluation as they are considered natural to 
the groundwater and therefore not related to anthropogenic activity.  Nitrate, although 
observed in all wells in York Region, was not considered during the issues evaluation 
as it was not noted to have an increasing trend, with the exception of Newmarket Well 
No. 14 and Stouffville Wells Nos.5 and 6, where variable concentrations were noted but 
were still well below the ODWQS. 

Using the Genivar (2007) study as a background study, water quality data was reviewed 
for all municipal wells using the selected parameters.  Untreated water quality data from 
the source aquifer, tagged as ‘raw’, was provided by York Region for the purposes of 
the issue identification.  This data was available in electronic format for the period from 
January 1991 to February 2009 for municipal well fields in York Region 

The following steps were involved in the data assembly, review, and analysis of the 
data:  

1. An assessment of data sufficiency (i.e., data quantity) was completed.  A minimum 
of five year period of continuous quarterly samples was considered sufficient to 
identify water quality trends.  With the exception of data from recently installed 
municipal wells, all of the York Region existing municipal wells had sufficient data 
for the purposes of the issues assessment, with most wells having greater than 
10 years of historical data.    
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2. Data analysis also required clean up of the data to ensure outliers and non essential 
information was not considered as part of the analysis. The following steps were 
taken to resolve potential data quality issues: 

a) Identification of data outliers: There are various origins of outliers.  Human error 
can produce unintentional outliers.  Outliers are also generated as a result of 
the natural variation within the natural environment.  A statistical measure 
[average + (standard deviation x 2)] based on the descriptive statistics of 
parameter concentrations was used for detecting outliers.  Outliers were 
removed from the subsequent analysis. 

b) Identification of parameter concentration values reported below detection limits: 
Parameter concentrations detected below the detection limits and presented as 
“less than concentration value” (i.e., < ###, where ### equals the value of the 
detection limit) were identified and substituted with the value of the Method 
Detection Limit (MDL). 

c) Identification of parameter concentration values reported as Not Detected (ND): 
Parameter concentrations identified as ND were substituted with the observed 
MDL values. 

3. After the data review, parameter concentrations were graphed in Excel and 
statistically analyzed using line of best fit.  

Step 2: Identify and Evaluate Drinking Water Quality Issues: 

In order for a parameter to be considered an issue, it must be present in the raw water 
of a well at a concentration or trend of increasing concentrations that may result in the 
deterioration of the quality of the water for use as a source of drinking water (MOE, 
2006b).  Issues were identified by comparing a trend of increasing concentrations of the 
parameter to the issues evaluation benchmarks. 

The following steps were used to identify and evaluate water quality issues: 

1. Parameters exhibiting a trend of increasing concentrations at the well where a 
continuation of that trend would result in the deterioration of the quality of the water 
for use as a source of drinking water were identified based on the following 
methodology.   

a) Graph: For each municipal well, single parameter concentration was graphed 
over time. 

b) Correlation with time: For each graph, an R2 value (R-squared value is a 
statistical measure of correlation between two variables) was calculated across 
the entire data set based on the linear relationship between parameter 
concentrations and time i.e. line of best fit (see figure A1-1 as example).  If the 
R2 value is between 0.7 and 1.0, then there is a strong linear relationship 
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between parameter concentrations and time (Helsel D.R. and R.M. Hirsh, 
1991).   

a. Parameters with an R2 value ≥ 0.7 and a discernable increasing trend 
line were selected for further assessment.  The likelihood of a trend 
continuing in the future is relatively high if there is a strong relationship 
between parameter concentrations and time (i.e., R2 value ≥ 0.7).  

2. Increased trend over consecutive five year periods: If a parameter exhibited a trend 
of increasing concentrations, then the rate of change (any positive rate of change) in 
parameter concentrations over time was examined as a next step.  The complete 
data set was examined for each parameter at each well, and any positive rate of 
change in parameter concentrations over every consecutive five-year period (i.e. 
2001 to 2005, and 2006 to 2009) was used to further affirm the trend of increasing 
concentrations.  

3. Benchmarks: Parameters exhibiting both a trend of increasing concentrations and a 
positive rate of change were compared to benchmarks summarized below: 

a) Parameters greater than Aesthetic Objective (AO) of ODWQS – this benchmark 
was used to discern from parameters that may not impact human health.  
Aesthetic objectives are listed under Table 4 of the Technical Support 
Document for Ontario Drinking Water Standards, Objectives and Guidelines 
(MOE, 2006a). 

b) Parameters greater than Operational Guidelines (OG) of ODWQS – this 
benchmark was used to discern from parameters that may not impact human 
health.  Operational guidelines are listed in Table 4 of the Technical Support 
Document for Ontario Drinking Water Standards, Objectives and Guidelines 
(MOE, 2006a).  

c) Parameters greater than 50% of AO or OG – O. Reg. 170/03 indicates that any 
parameters listed in Schedule 2 of O.Reg. 169/03 at 50% of the maximum 
acceptable concentration in treated water triggers an increase in sampling 
frequency.  Therefore, a parallel was applied at 50% of the ODWQS AO or OG 
(MOE, 2006a) to establish a conservative issues benchmark.  This benchmark 
would only be applied where parameters did not exceed the ODWQS.  This 
benchmark can be used as a trigger level to identify potential drinking water 
quality issues at an early stage. 

4. Parameters exceeding the benchmarks were documented as a [yes] in Table A1-1 
for the well; 

5. Operational Consideration: Availability of treatment and its effectiveness for the 
parameters exceeding the benchmarks were taken into consideration. If the review 
of water quality data suggested potential well construction related issues, input 
regarding the operational history and well related issues provided by York Region 
were included in the assessment;   
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6. Drinking Water Issue Identification: Only parameter(s) exceeding the primary 
benchmark (ODWQS, (MOE, 2006a)) were listed as a drinking water quality issue 
after the consideration of operational issues, parameter type (health related or non-
health related), and groundwater geochemistry; and  

7. Parameters exceeding the conservative issues benchmark (50% of the AO or OG 
ODWQS (MOE, 2006a)) were recommended for continued monitoring after the 
consideration of operational issues, treatment effectiveness, and parameter type 
(health related or non-health related).  However, it was understood that York Region 
already exceeds the minimum sampling criteria for most parameters and therefore it 
was determined that additional sampling is not warranted. 

For example, chloride concentrations shown in Figure A1-1 exhibit a trend of increasing 
concentrations, a positive rate of change, and exceed the conservative issues 
benchmark of 125 mg/L (50% of the AO of ODWQS (MOE, 2006a)).  However, the 
observed chloride concentrations did not exceed the primary benchmark (AO of 
ODWQS) of 250 mg/L.  Based on these findings and consideration of parameter type 
(aesthetic and non-health related), chloride was not identified as an issue and continued 
monitoring of chloride was recommended. 

A list summarizing the results of key evaluation steps was prepared for every municipal 
well and presented in the main report.  An example is shown in Table A1-1. 

Step 3: Identifying the Contributing Area for Drinking Water Quality Issues: 

The current study did not identify any drinking water quality issues; therefore, a 
methodology for identifying the contributing area for drinking water quality issues is not 
required.  

Step 4: Prepare List of Drinking Water Quality Issues: 

The current study did not identify any drinking water quality issues; therefore, a list of 
drinking water quality issues was not prepared.   
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Hirsch R.M., R.B. Alexander, and R.A. Smith, 1991, Selection of Methods for the 
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Table A1-1 Identification and Evaluation of Drinking Water Quality Issues for Well No. 14 – Newmarket 
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Newmarket Well No. 
14       

Calcium Y Y N N n/a n/a n/a n/a NO 

Chloride Y  Y Y N n/a Y n/a NO 

Hardness Y  N N n/a N n/a N NO 

Sodium  Y Y Y Y N n/a N n/a NO 

Sulphate  Y Y N N N n/a N n/a NO 

Notes:  
1. Parameters of interest identified from Genivar, 2007 and raw water quality data provided by the Regional Municipality of York.  Data review process outlined in  

Technical Memorandum A1 in Appendix A. 
2. Data considered sufficient if a minimum of 5 years of quarterly water quality data is available.  
3. Ontario Ministry of the Environment, 2006, Technical Support Document for Ontario Drinking Water Quality Standards (ODWQS), Objectives, and Guidelines. June 

2003. Revised June  2006. 
Y Yes 
N No 
n/a Not Applicable 



ASSESSMENT OF DRINKING WATER QUALITY THREATS 
MUNICIPAL GROUNDWATER SUPPLIES 
  
 

 

APPENDIX A2 
TECHNICAL MEMORANDUM A2 

DRINKING WATER QUALITY 
 THREAT ASSESSMENT METHODS 
- NON MANAGED LAND THREATS 



TECHNICAL MEMORANDUM A2 

 

 

  

SUBJECT: Drinking Water Quality 
Non-Managed Land Threat 
Assessment Methods 

PREPARED 
BY: 

Roger Freymond, P.Eng. 
and Kelly McLagan, M.Sc. 

CLIENT: Regional Municipality of 
York 

PROJECT 
NO.: 

122510019 

LOCATION: Regional Municipality of 
York  

DATE: June 28, 2010 

 

Reference: Drinking Water Quality Threat Assessment Methods – Non-Managed 
Land Threats 

OBJECTIVE: 

To document the methodology for the identification of possible drinking water quality 
threats that are considered to be non-managed land threats within the Regional 
Municipality of York (York Region) wellhead protection areas (WHPA). 

OVERVIEW: 

Technical Rules 118 to 125 and 127 to 137, in Parts XI.2 and XI.4 of the Technical 
Rules: Assessment Report (MOE, 2009) document as released by the Ontario Ministry 
of the Environment (MOE) on November 20, 2008 (MOE, 2008a), December 12, 2008 
(MOE, 2008b) and November 16, 2009 (MOE, 2009), provide direction on identifying 
and listing drinking water quality threats related to municipal water supplies. 

A list of 21 prescribed threats is provided in the Act, 19 of which are water quality 
threats, and 11 of which were defined as non-managed land threats as part of this 
study.  For the purposes of this study, non-managed land threats are land activities that 
do not involve the application of nutrients, chemicals or road salt to the land.  These 
threats are not influenced by any type of managed land calculation, and are assigned to 
a given land parcel without any consideration of the cumulative effect of multiple threats 
within a WHPA.  Non-managed land threats include activities related to the 
establishment, operation or maintenance of a site or system as well as the handling 
and/or storage of substances defined within the Technical Rules (MOE, 2009).  The 
definition for managed land and non-managed land threats in this study is more generic 
than that provided in the technical rules, which define a managed land threat based 
solely on the application of nutrients, and the differentiation was created for the purpose 
of analysis and data presentation in this particular study only. 

Table A2-1 lists the 21 prescribed drinking water threats, with the activities that are 
considered non-managed land drinking water threats for the purposes of this study. 

Technical Rule 119 provides direction on including the activities that are not prescribed 
in the Clean Water Act of 2006.  No such inclusions have been made at present for 
York Region. 
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The identification of drinking water quality threats is dependent on the Tables of 
Drinking Water Threats that accompany the Technical Rules.  Technical Rules 127 
through 137 (Part XI.4) provide direction on identifying significant, moderate, and low 
drinking water quality threats.  The Tables of Drinking Water Threats outline 18 
chemical threat categories and 8 pathogen threat categories.  Threat categories are 
non-managed land or managed land activities that have the potential to impact the 
drinking water supply under the various circumstances.  Circumstances are site-specific 
characteristics of threats (specifying things like storage volumes, type of chemicals or 
pathogens present, etc.) that refine the associated level of risk significance for threats 
(depending upon the vulnerability score of the point or area in question).  From a 
traditional risk assessment perspective, circumstances relate to the likelihood of 
chemicals or pathogens being released, of being transported to water sources, and of 
physically entering a water source.  Threat categories are further subdivided by site-
specific circumstances identified by individual reference numbers.  The Tables of 
Drinking Water Threats have 1971 circumstances.  The significance (i.e., threat level) of 
a drinking water quality threat (activity) under a site-specific circumstance is thus 
dependent upon its location within the vulnerable areas.  A map of the WHPA showing 
the distribution of vulnerability scores is used for this purpose.  

STUDY APPROACH: 

The steps undertaken in the non-managed land threats assessment for York Region 
included: 

Step 1: Collect Available Data 
Step 2: Create Land Use/Business Categories and Determine Prescribed Threats 
Step 3: Review Field Survey Data 
Step 4: Review Business Directory 
Step 5: Review EcoLog ERIS Database 
Step 6: Assign Threats based on Determined Land Use Activity and 

Corresponding Business Category 
Step 7: Assign Threat Associated with Waste Disposal Sites 
Step 8: Identify Septic System Locations 
Step 9: Enumerate Threat Levels (Significant, Moderate, or Low) 
Step 10: Assign Threats Associated with Vulnerability Areas 
Step 11: Quality Assurance/Quality Control (QA/QC) 

Step 1: Collect Available Data 

Public and private data sources were accessed in order to carry out the threats 
assessment.  Several of these data sources were provided by York Region while others 
were purchased through the private environmental data aggregator by EcoLog 
Environmental Risk Information Services Ltd. (EcoLog ERIS).  Table A2-2 outlines data 
sources used to obtain information on drinking water quality threats.  The methodology 
applied when reviewing the applicable data sources is provided in the subsequent 
steps. 
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As an uncertainty-reducing exercise, a field survey was undertaken.  The field survey 
consisted of a 2-person team conducting a windshield survey through WHPAs A 
through C, confirming the presence of initially identified threats, and identifying 
additional threats.  The following detailed information was collected where available 
(i.e., within view), some of which was used to assign non-managed land threats: 

a. For point-based activities: outdoor aboveground fuel storage tanks, fill and vent 
pipes, outdoor fuel or other hazardous substance storage, businesses identified 
as dry cleaners, and gas stations; and 

b. For parcel-based activities (i.e., farms and cultivated areas). 

Information collected in the field survey was used to determine threats that were not 
identified within any of the data sources, and when possible, to confirm the presence of 
threats identified through other methods.  This was particularly useful in the more rural 
well fields where land was primarily used for agricultural or residential purposes.  More 
information related to the field survey is available in Appendix A3.  

Step 2: Create Land Use/Business Categories and Determine Prescribed Threats 

In order to properly assign threats to different parcels of land based on their known land 
use activity, a list of potential land use activities was compiled, with threats assigned 
based on the identified contaminants associated with potentially contaminating 
activities.  This list was compiled based on a review of the following data sources, 
combined with professional judgment in conjunction with the local Conservation 
Authorities and other project consultants (SGBLS, 2010): 

 MOE Threats and Issues Look-up Table (LUT), version 7.1.2, available January 7, 
2010 (MOE, 2010).  This was taken as the primary source, and the list of applicable 
land use categories and applicable threats was compiled in discussion with the 
conservation authorities, the MOE, and other consultants working on threats 
assessment in the area; and 

 Table 2 - Potentially Contaminating Activities from the MOE Proposal for Amending 
Ontario Regulation 153/04, Brownfield Record of Site Condition (EBR Registry 
Number 010-4642), October 2008; or 

 Potential Contaminants of concern associated with business types in the Canadian 
Waste Water Association (CWWA) website in the 'Directory of Contaminants 
Database' (http://www.cwwa.ca/Contaminants/Search.asp), last updated September 
22, 2004.   

The list of non-managed land threats determined to be associated with each potentially 
contaminating business category/land use activity is summarized in Table A2-3.   

Step 3: Review Field Survey Data 

Within the rural well fields, many managed and non-managed threats were assigned on 
a parcel by parcel basis using the results of the field survey.  The following set of 
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assumptions and conditions were used when assigning non-managed land threats to 
agricultural land parcels: 

 For properties with a barn and identified active farmed land (i.e. crops), three (3) 
non-managed land threats were assigned: 

o The handling and storage of commercial fertilizer (9); 
o The handling and storage of pesticide (11); and 
o The handling and storage of fuel (15). 

 For properties with a barn and other identified agricultural activities (i.e. livestock), 
one (1) non-managed land threat was assigned: 

o The handling and storage of fuel (15). 

 Unless otherwise noted or identified outside of the field survey, all other threats 
associated with agricultural properties were managed land threats. 

For large rural and agricultural properties, non-managed land threats associated with 
barns or houses, such as the presence of fuel storage tanks (15), the handling and 
storage of fertilizers (9) and pesticides (11), and the presence of a septic system (2), 
were only assigned to a land parcel when the buildings associated with the threat were 
located within the vulnerable area, even if the land parcel itself was partially located 
within a vulnerable area (McHugh, 2010).  This was done based on a review of aerial 
imagery to identify the location of buildings associated with threat activities. 

For non-agricultural properties, unless evidence of a fuel storage tank was observed 
during the field survey or identified by EcoLog ERIS, rural and urban properties were 
not assigned a threat for the handing and storage of fuel.  The methodology for 
assigning this threat is detailed in Steps 5 and 10. 

Step 4: Review Business Directory 

During the data compilation stage, Stantec acquired a Business Directory from York 
Region which contained point representation of businesses within York Region.  The 
business directory contained records for businesses dating from 2004 to 2008 (York 
Region, 2008a).  The following steps were employed when reviewing the business 
directory: 

 All businesses located outside of the WHPAs for all well fields were removed from 
the directory; 

 Businesses within the WHPAs were categorized according to business name (when 
possible) and business activity (available for select businesses only).  All those that 
were not readily classified were initially marked as “Unknown”.  The business 
categories used are presented in Table A2-4; and 
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 All businesses classified as unknown were then subjected to a more thorough 

review including internet searches of each business.  For some businesses, this 
allowed for the business type and activity to be identified.  At the end of this round of 
analysis, all businesses where it was not clear what their business activity was, 
were left as unknown and were therefore not assigned threats due to the high level 
of uncertainty associated with them.  A total of 114 out of 2308 (5%) of businesses 
within the business directory were classified as unknown business types after 
completing the assessment. 

Step 5: Review EcoLog ERIS Database 

As part of this study a search of the following databases was conducted by EcoLog 
ERIS in May, 2009 (EcoLog ERIS, 2009).  The extent of historical information varies 
with each database and current information is determined by what is publicly available 
to EcoLog ERIS at the time of update.  Prior to evaluating the data obtained by EcoLog 
ERIS, the locational information associated with the EcoLog ERIS database was 
reconciled by matching the data (coordinates and/or street address) to a land parcel.  
Using this technique, nearly all EcoLog ERIS databases were assigned a roll number 
based on the parcel fabric and tax assessment information (York Region, 2008b).  In 
some cases given the locational data provided in the EcoLog ERIS database, it was not 
possible to match the EcoLog ERIS data to a roll number.  A total of 46 out of 634 
records (7%) were not able to be matched to roll numbers.  While threats associated 
with these properties were still enumerated and located based on the EcoLog ERIS 
provided location, further evaluation of the exact location of these potential threats is 
warranted in future assessments. 

Below is a summary of the list of relevant databases from which data was obtained in 
the EcoLog report for the purposes of establishing the non-managed land threats.  The 
datasets that were found to be the most useful for the purposes of threat assignment 
are indicated with an asterisk (*) below: 

Provincial Government Source Databases: 

Environmental Registry 1994-Feb 2009 (EBR) 

The Environmental Registry lists proposals, decisions and exceptions regarding 
policies, Acts, instruments, or regulations that could significantly affect the environment. 
Through the Registry, provincial ministries notify the public of upcoming proposals and 
invite their comments. For example, if a local business is requesting a permit, license, 
or certificate of approval to release substances into the air or water; these are notified 
on the Registry. 

Certificates of Approval (current CA info available in EBR database) 1985-Sept 
2002 (CA)* 

The database contains various approvals listed under Sections 52 and 53 of the Ontario 
Water Resources Act.  For more current Certificate of Approval information please see 
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the EBR database, which will include information such as “Approval for discharge into 
the natural environment other than water (i.e. air) and Approval for Sewage Works. 

TSSA Commercial Fuel Oil Tanks 1948-Jan 2009 (CFOT)* 

Since May 2002, Ontario developed a new act where it became mandatory for fuel 
tanks to be registered with Technical Standards and Safety Authority (TSSA).  This data 
would include all commercial underground fuel oil tanks in Ontario information fields 
such as location, registration number, tank material, age of tank and tank size. 

Fuel Storage Tanks May 2009 to Aug 2007 (FST)* 

The TSSA, under the Technical Standards & Safety Act of 2000 maintains a database 
of registered private and retail fuel storage tanks in Ontario with information such as 
location, tank status, license date, tank type, tank capacity, fuel type, installation year 
and facility type. 

Ontario Regulation 347 Waste Generators Summary 1986-Aug 2008 (GEN)* 

Regulation 347 of the Ontario EPA defines a waste generation site as any site, 
equipment and/or operation involved in the production, collection, handling and/or 
storage of regulated wastes. A generator of regulated waste is required to register the 
waste generation site and each waste produced, collected, handled, or stored at the 
site. This database contains the registration number, company name and address of 
registered generators including the types of hazardous wastes generated. 

This information is a summary of all years from 1986 including the most currently 
available data.  Some records may contain, within the company name, the phrase “See 
& Use…” followed by a series of letters and numbers. This occurs when one company 
is amalgamated with or taken over by another registered company. The number listed 
as “See & Use”, refers to the new ownership and the other identification number refers 
to the original ownership. This phrase serves as a link between the 2 companies until 
operations have been fully transferred. 

Ontario Inventory of PCB Storage Sites 1987-Oct 2004 (OPCB)* 

The Ontario Ministry of Environment, Waste Management Branch, maintains an 
inventory of PCB storage sites within the province. Ontario Regulation 11/82 (Waste 
Management - PCB) and Regulation 347 (Generator Waste Management) under the 
Ontario EPA requires the registration of inactive PCB storage equipment and/or 
disposal sites of PCB waste with the Ontario Ministry of Environment. This database 
contains information on: 1) waste quantities; 2) major and minor sites storing liquid or 
solid waste; and 3) a waste storage inventory. 

Pesticide Register 1988-Nov 2008 (PES)* 

The Ontario Ministry of Environment maintains a database of all manufacturers and 
vendors of registered pesticides. 
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Private and Retail Fuel Storage Tanks 1989-1996 (PRT) 

The Fuels Safety Branch of the Ontario Ministry of Consumer and Commercial 
Relations (MCCR) maintained a database of all registered private fuel storage tanks 
and licensed retail fuel outlets.  This database includes an inventory of locations that 
have gasoline, oil, waste oil, natural gas and/or propane storage tanks on their property.  
The MCCR no longer collects this information, which is now collected by the Technical 
Standards and Safety Authority (TSSA). 

Ontario Regulation 347 Waste Receivers Summary 1986-2005 (REC)* 

Part V of the Ontario Environmental Protection Act (“EPA”) regulates the disposal of 
regulated waste through an operating waste management system or a waste disposal 
site operated or used pursuant to the terms and conditions of a Certificate of Approval 
or a Provisional Certificate of Approval. Regulation 347 of the Ontario EPA defines a 
waste receiving site as any site or facility to which waste is transferred by a waste 
carrier. A receiver of regulated waste is required to register the waste receiving facility. 
This database represents registered receivers of regulated wastes, identified by 
registration number, company name and address, and includes receivers of waste such 
as: landfills, incinerators, transfer stations, PCB storage sites, sludge farms, and water 
pollution control plants. This information is a summary of all years from 1986 including 
the most currently available data. 

Federal Government Source Databases: 

National PCB Inventory 1988-June 2004 (NPCB) 

Environment Canada’s National PCB inventory includes information on in-use PCB 
containing equipment in Canada including federal, provincial and private facilities. All 
federal out-of-service PCB containing equipment and all PCB waste owned by the 
federal government or by federally regulated industries such as airlines, railway 
companies, broadcasting companies, telephone and telecommunications companies, 
pipeline companies, etc. are also listed. Although it is not Environment Canada’s 
mandate to collect data on non-federal PCB waste, the National PCB inventory includes 
some information on provincial and private PCB waste and storage sites. 

National Pollutant Release Inventory 1993-2007 (NPRI)* 

Environment Canada has defined the National Pollutant Release Inventory (NPRI) as a 
federal government initiative designed to collect comprehensive national data regarding 
releases to air, water, or land, and waste transfers of 178 specified substances. 

Private Source Databases: 

Anderson’s Waste Disposal Sites 1860s-Present (ANDR) 

The information provided in this database was collected by examining various historical 
documents which aimed to characterize the likely position of former waste disposal sites 
from 1860 to present. The research initiative behind the creation of this database was to 
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identify those sites that are missing from the Ontario MOE Waste Disposal Site 
Inventory, as well as to provide revisions and corrections to the positions and 
descriptions of sites currently listed in the MOE inventory. In addition to historic waste 
disposal facilities, the database also identifies certain auto wreckers and scrap yards 
that have been extrapolated from documentary sources. Please note that the data is not 
warranted to be complete, exhaustive or authoritive. The information was collected for 
research purposes only. 

Automobile Wrecking and Supplies 2001-Feb 2009 (AUWR)* 
This database provides an inventory of all known locations that are involved in the scrap 
metal, automobile wrecking/recycling, and automobile parts and supplies industry.  
Information is provided on the company name, location and business type. 

Chemical Register 1992, 1999-Feb 2009 (CHEM) 

This database includes information from both a one time study conducted in 1992 and 
private source and is a listing of facilities that manufacture or distribute chemicals. The 
production of these chemical substances may involve one or more chemical reactions 
and/or chemical separation processes (i.e. fractionation, solvent extraction, 
crystallization, etc.). 

Retail Fuel Storage Tanks 2000-Feb 2009 (RST) 

This database includes an inventory of retail fuel outlet locations (including marinas) 
that have on their property gasoline, oil, waste oil, natural gas and/or propane storage 
tanks.  Information is provided on company name, location and type of business. 

Scott’s Manufacturing Directory 1992-June 2008 (SCT)* 

Scott’s Directories is a data bank containing information on over 70,000 manufacturers 
in Ontario.  Even though Scott’s listings are voluntary, it is the most comprehensive 
database of Ontario manufacturers available. Information concerning a company’s 
address, plant size, and main products are included in this database. This database 
begins with 1992 information and is updated annually. 

Application of EcoLog ERIS Databases 

Stantec used the information provided within these databases to categorize business 
activities and assign threats.  Unlike the categorizing of businesses within the business 
directory, when examining each business in the EcoLog ERIS database, the primary 
information of interest was not the business name, but the identified threats or activities 
associated with each EcoLog record.  Businesses were grouped into appropriate 
business categories based on their activities and the identified threats within the 
EcoLog database.  Similar to the business directory, any records which could not be 
identified were not assigned a business category or a threat.  A total of 85 records out 
of 854 (10%) were therefore not assigned threats.   
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All locations associated with the handling and storage of fuel (15) were identified based 
on the FST and CFOT registries. 

The Certificate of Approval data base (CA), combined with information provided by York 
Region, was considered when assigning threats related to stormwater management 
facilities throughout York Region.  Where present, these land parcels were assigned a 
threat No. 2 (The establishment, operation or maintenance of a system that collects, 
stores, transmits, treats or disposes of sewage). 

Step 6: Assign Threats based on Determined Land Use Activity and 
Corresponding Business Category 

Upon reviewing the business directory and EcoLog ERIS records, and assigning 
business categories wherever possible, threats were then assigned to each land parcel 
based on the business category and the associated threats as determined in Step 2 and 
summarized in Table A2-3.  Using Table A2-3 and the categorized EcoLog ERIS 
database and Business Directory, threats were then assigned to the land parcel 
associated with each business and residential property (where applicable).   

In the case of the threats associated with EcoLog ERIS, the business categories and 
corresponding threats were applied, and wherever additional threats were warranted 
based on site specific information, these were manually added.  For example, based on 
the business category and associated threats, a grocery store was assigned a threat 
No. 9 (The handling and storage of fertilizer), however, in some cases pesticide 
registers (PES) were found to exist for grocery stores, and in those instances, that 
threat (The handling and storage of pesticide (11)) was also added to that individual 
location. 

Step 7: Assign Threat Associated with Waste Disposal Sites 

In accordance with the definition of a “waste disposal site” as set forth in Part V of the 
Environmental Protection Act, all sites classified as waste receivers and waste 
generators may be defined as a waste disposal site.  As a result, when assigning this 
threat, all locations identified in the EcoLog ERIS reports with a REC or GEN record 
were automatically assigned a threat associated with “The establishment, operation or 
maintenance of a waste disposal site within the meaning or Part V of the Environmental 
Protection Act” (1). 

In addition, information provided by the Region with regards to current waste disposal 
sites was also considered when assigning this threat.  Any properties identified within a 
PCB registry through EcoLog ERIS were also assigned this threat. 

Step 8: Identify Septic System Locations 

In order to determine potential land parcels with septic systems, several sources of data 
were used.  A parcel fabric layer was provided by York Region (2009), and was overlaid 
with the Wastewater Service area boundary (York Region, 2009).  Any parcels lying 
within this service area were removed and were assumed to be on a municipal sanitary 
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system.  Any remaining parcels were then overlaid on the 2009 orthoimagery and 
properties with no buildings were removed from the dataset as these were assumed to 
not have septic systems.  The data sets used in this process are listed in Table A2-2.   

The exception to this standard methodology was for the King City Well Field, where 
York Region supplied a list of residences which had obtained permits for 
decommissioned septic systems in order to connect to municipal wastewater services.  
For this well field, all residences were assumed to have a septic system unless they had 
officially decommissioned their septic system.  The database of decommissioned septic 
systems was current to February 5, 2010 and was obtained from the King City Building 
Department.  In addition, information on select properties within the Stouffville Well 
Field was obtained from the Town of Whitchurch-Stouffville (March, 2010).  All parcels 
of land recognized to have a septic system using the above methodology were 
assigned the threat of “The establishment, operation or maintenance of a system that 
collects, stores, transmits, treats or disposes of waste” (2).  All septic systems are 
represented as a lot centroid, with the exception of rural areas, where points were 
typically adjusted to lie at or near the buildings on the property.  During the manual 
review of all threats, the presence of septic threats was thoroughly evaluated for all 
large parcels where the land parcel was not located entirely within a relevant WHPA.  In 
instances where the buildings on the land parcel fell outside of WHPA-C or WHPA-D, or 
were within WHPA-C or D but in a vulnerability zone low enough that a septic system 
would not be considered a threat, the threat was removed from that given land parcel.  
This was done to account for the fact that a septic bed is considered a point-based 
threat and threats should be assigned based on the specific location of the threat, not 
the location of the land parcel.  When enumerating the threat level for all septic threats 
confirmed to be in existence, however, the threat level was based on the highest WHPA 
and vulnerability score for the given parcel, and not based on the discrete location of 
the threat itself. 

Step 9:  Enumerate Threat Levels (Significant, Moderate, or Low) 

Once all non-managed land threats had been identified and associated with a given 
land parcel, a threat level was assigned based on the type of threat, the location of the 
parcel of land within a WHPA and the vulnerability score.  For all properties, the worst-
case scenario WHPA and vulnerability score was considered.  For example, if a land 
parcel was located in both a WHPA-B with a vulnerability score of 8, and a WHPA-A 
with a vulnerability score of 10, the threat level was assessed based on the WHPA-A 10 
scenario, as this conservatively resulted in the higher threat level.  The end result was 
all identified drinking water threats were assigned a threat level of either significant, 
moderate, low, or not applicable.  In most cases, little was known regarding the 
circumstances of the threat, such as type or quantity of chemical stored, or nature of 
storage area.  As a result, when assigning the threat level, the circumstances 
associated with the worst-case scenario were conservatively assumed, resulting in the 
highest possible threat level being assigned for a given WHPA and vulnerability score. 

For each land parcel, each threat was only considered once, regardless of the actual 
circumstances of the threat.  For example, if a residential property was identified as 
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having two (2) fuel storage tanks, the parcel was only tagged with one (1) threat for the 
Handling and Storage of Fuel (15).  The exception to this was where there were multiple 
businesses operating out of a single land parcel (i.e. a commercial or industrial plaza), 
in which case the same threat could be assigned to a single land parcel more than 
once, as long as the threat which was duplicated was assigned to a different business.  
Finally, in the case where a threat could act as either a chemical or pathogen threat, the 
threat was only assigned to the land parcel once, and was assigned the highest threat 
level received during the pathogen or chemical assessment.  

Step 10: Assign Threats Associated with Vulnerability Areas 

In the case of fuel storage tanks associated with residential and commercial heating oil 
tanks, a single significant threat barrel for the handling and storage of fuel (15) was 
assigned to all areas within each WHPA with a vulnerability score of 10.  This was done 
to compensate for the fact that information pertaining to the location of home heating oil 
tanks was not available, and therefore the threat could not be assigned to individual 
land parcels.  For these identified threats/barrels, the total number of potential threats 
associated with each barrel were then enumerated by counting the number of land 
parcels within each vulnerability score 10 area.  The intent of this was to ensure that 
those properties not identified through the field survey or EcoLog ERIS databases 
would be considered in future assessments. 

For the threats associated with sewer and sanitary lines (The establishment, operation, 
or maintenance of a system that collects, stores, transmits, treats or disposes of 
sewage (2)), a single threat barrel was assigned to each vulnerability score area within 
each WHPA.  As no information was available pertaining to the locations of these 
pipelines within each well field, the serviced area was applied.  For any areas where 
servicing did not exist, this threat was not applied.  In the serviced areas, each 
vulnerability score area within each WHPA was assigned a single threat.  The threat 
was located on a roadway within each vulnerability area. 

Step 11: Quality Assurance/Quality Control (QA/QC) 

In conducting the above steps, a variety of QA/QC measures were taken.  They are 
summarized below: 

1. After categorizing all business within both the Business Directory and the EcoLog 
ERIS database, a quality control check was performed on 862 of the 3162 records 
(27%) that were investigated.  This check was performed by Stantec personnel who 
were not involved in the original classification process.  The result of this quality 
control check was that a total of 8 businesses were re-classified, suggesting that 
less than one percent of the records were misclassified from the initial assessment; 

2. A cross reference was completed between the Business Directory and the EcoLog 
ERIS database to eliminate duplicate records.  These duplicate records were 
typically encountered as a result of multiple EcoLog ERIS databases identifying the 
same business or location, or through the EcoLog ERIS database and the Business 
Directory identifying the same business or location with multiple threats.  The check 
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was done by matching company name and location to verify and remove duplicate 
records where possible; 

3. Upon mapping all the threats for each well field, a thorough review process was 
completed by both Stantec and York Region staff to verify the placement, type and 
threat level of all threat barrels.  During this stage, threats were added or removed 
to land parcels based on a thorough process of examining sources such as 
orthoimagery, parcel fabrics and wastewater service areas.  During this investigation 
any duplicate records that were not removed during the initial screening process 
were identified and removed; and 

4. As previously described, during the manual review, the presence of septic threats 
was thoroughly evaluated for all large parcels where the land parcel was not located 
entirely within a WHPA that would deem it significant, moderate, or low level.  In 
instances where the buildings on the land parcel fell outside of a relevant WHPA 
and/or IVS score, the threat was removed from that given land parcel.  This was 
done to account for the fact that a septic bed is considered a point-based threat and 
threats should be assigned based on the specific location of the threat, not the 
location of the land parcel. 

DATA GAPS AND UNCERTAINTY: 

The level of uncertainty when assigning and ranking threats was based on a variety of 
factors, including the quality of the data sources, and the underlying assumptions and/or 
evidence used when assigning and ranking threats to each parcel. 

Data sources 
The data sources used to enumerate the non-managed land threats are listed as 
follows: 

1. Field Survey; 
2. Parcel fabric; 
3. Orthoimagery; 
4. Wastewater Service Areas; 
5. King City Decommissioned Septic System Database; 
6. Stouffville Servicing and Septic System Information; 
7. Business Directory; and 
8. EcoLog ERIS Database. 

The degree of uncertainty associated with the data sources used to enumerate the non-
managed land threats varied depending on how the data source was applied.  In 
general, the data sources were considered to be low to moderate with respect to 
uncertainty, as the data was typically from a reliable source, was relatively current, and 
was geographically accurate.  However, the way in which each data source was used to 
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apply and enumerate threats for a given land parcel resulted in an overall increase in 
uncertainty for the methodologies employed based on the assumptions employed.   

Identification and Enumeration of Threats 
When assessing non-managed land threats, the degree of uncertainty varied depending 
on the type of threat and the underlying evidence or assumptions associated with each 
threat.  The considerations related to uncertainty are provided below: 

1. While the field survey identified parcels of land that were managed with a low 
degree of uncertainty, the assignment of non-managed land threats (“The handling 
and storage of commercial fertilizer”, “The handling and storage of pesticide” and 
“The handling and storage of fuel”) was based on a set of assumptions, including 
the presence and conditions related to chemical types and quantities, and therefore 
the level of uncertainty assigned to the threats themselves is considered high; 

2. The degree of uncertainty associated with the creation of business categories/land 
uses and the associated prescribed threats was considered moderate, as the 
threats that were assigned to each business category were determined based on a 
combination of professional judgment, and published data sources; 

3. The degree of uncertainty associated with the categorization and resulting 
assignment of threats to businesses listed in the Business Directory is considered 
high, as only one to two data sources were used to determine the business type, 
each of which were considered to be moderate to low.  However, there is an added 
degree of uncertainty when considering the assumptions and uncertainty associated 
with the classifications of each business and the resulting threats assigned; 

4. The degree of uncertainty associated with the categorization and resulting 
assignment of threats to businesses listed in the EcoLog ERIS database is 
considered to range from low to high depending on the specific data source used 
from the EcoLog ERIS report (listed in Step 5) and the resulting information 
provided by each data source.  However, in some instances there was an added 
degree of uncertainty when considering the assumptions and uncertainty associated 
with the business classifications assigned to each business, and the resulting 
threats assigned to a given land parcel; 

5. When assigning and classifying threats to land parcels with septic systems, the 
degree of uncertainty is considered to be moderate.  The data sources themselves 
(land parcels and wastewater services areas) are reliable, and have an overall low 
to moderate degree of uncertainty, however, the assumptions employed in the 
methodology result in an overall moderate degree of uncertainty.  While the 
methods employed likely captured most properties with septic systems, any land 
parcel that is within an area with municipal wastewater services but has not yet 
connected to the municipal system would not have been identified as having a 
threat related to the presence of septic systems.  The detailed QA/QC process 
employed was intended to reduce some of the uncertainty associated with this task; 
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6. The overall assignment of threat levels to each non-managed land threat was 

considered to be high, as in all cases, no information pertaining to the type, quantity, 
or storage conditions of the chemicals of interest were known, and therefore when 
assigning threat levels, worst case scenario conditions were conservatively 
assumed; 

7. The degree of uncertainty associated with the assignment of residential and 
commercial heating oil tank threats is considered high because there was 
insufficient data available to identify these threats at the parcel level.  As a result, a 
single significant threat barrel was assigned to all areas with a vulnerability score of 
10 in each WHPA in recognition that some parcels may contain a heating oil tank;   

8. The vulnerability scoring used to classify water quality threats has uncertainties 
relating to both the vulnerable areas (WHPAs) and vulnerability mapping used in to 
create vulnerable scoring maps.  While this mapping was completed by Earthfx 
(2007, 2009) using the best available information, there is an opportunity to reduce 
the uncertainty of this component of the assessment as the modelling tools and 
hydrogeological conceptual model is refined in the future; and  

9. The transmission of sewage (i.e., sanitary sewers) is identified as a drinking water 
threat.  However, the circumstances relating to the classification of these threats 
depend on the transmission rate of sewage and this data was not available.  As a 
result, within areas that are serviced with municipal sanitary sewers, each 
vulnerability area within a WHPA was assigned a single threat.  The threat was 
located on a roadway within each vulnerability area.  

DATA GAPS AND RECOMMENDATIONS: 

Data gaps and recommendations are provided in Sections 15 and 16 of the main report. 
Several data gaps were identified during the enumeration and listing of threats for York  
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TABLE A2-1
PRESCRIBED DRINKING WATER THREATS
THE REGIONAL MUNICIPALITY OF YORK

Prescribed Drinking Water Threat
Threat 

Number
Managed 

Land Threat

Non-
Managed 

Land Threat

The establishment, operation or maintenance 
of a waste disposal site within the meaning of 
Part V of the Environmental Protection Act.

1 - Y

The establishment, operation or maintenance 
of a system that collects, stores, transmits, 
treats or disposes of sewage.

2 - Y

The application of agricultural source material to 
land. 3 Y -

The storage of agricultural source material. 4 Y -

The management of agricultural source material. 5 Y -

The application of non-agricultural source material 
to land. 6 Y -

The handling and storage of non-agricultural 
source material. 7 - Y

The application of commercial fertilizer to land. 8 Y -
The handling and storage of commercial 
fertilizer. 9 - Y

The application of pesticide to land. 10 Y -
The handling and storage of pesticide. 11 - Y
The application of road salt. 12 Y -
The handling and storage of road salt. 13 - Y
The storage of snow. 14 - Y
The handling and storage of fuel. 15 - Y
The handling and storage of a dense non-
aqueous phase liquid. 16 - Y

The handling and storage of an organic 
solvent. 17 - Y

The management of runoff that contains 
chemicals used in the de-icing of aircraft. 18 - Y

An activity that takes water from an aquifer or a 
surface water body without returning the water 
taken to the same aquifer or surface water body.

19 n/a n/a

An activity that reduces the recharge of an aquifer. 20 n/a n/a

The use of land as livestock grazing or pasturing 
land, an outdoor confinement area or a farm-
animal yard. O. Reg. 385/08, s.3.

21 Y -
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TABLE A2-2
COMPILATION OF DATA SOURCES

REGIONAL MUNICIPALITY OF YORK

Source Subject Source Description
York Region Parcel Fabric Layers Location of all land parcels in York Region.  Current to 2009.
Township of King List of Decommissioned Septic 
Systems

Current list of decommissioned septic systems was used to determine the 
presence/absence of septic systems on each land parcel within King City

Town of Whitchurch-Stouffville Serviced and Non-
Serviced Parcel Information

List current to 2010 identifying select properties and their status on whether or not they 
were connected to sewer and/or sanitary services in Stouffville.

Business Directory and Tax Assessment Rolls Point representation of businesses in York Region (businesses of interest included dry 
cleaners, farms, auto repair, gas stations, industrial sites and yards)

York Region Transportation Road network and Point representation of salt storage sites
Towns of Aurora and Newmarket Sewer discharge agreements and listings of gas stations, waste facilities, golf courses, 

pits/quarries, airports, water treatment plants, discharge points, stormwater and 
wastewater facilities, and a plot of gas stations (Aurora only)

Local Area Municipalities Information pertaining to known sites of interest throughout York Region.
Technical Standards and Safety Agency An inventory of commercial underground storage tanks
York Region An inventory of wastewater treatment plants, potential conditions, waste facilities and 

stormwater facilities in York Region
Certificates of Approval Locations of known open and closed waste disposal sites and stormwater facilities

Environmental Registry An inventory of environmentally significant decisions impacting regulations, rules, and 
etc.

ERIS Historical Searches An inventory of environmental risk reports completed since 1999
Federal Contaminated Sites Locations of federal contaminated sites
Fuel Storage Tank An inventory of retail and private fuel storage tanks
Ontario Regulation 347 Waste Generators and 
Receivers Summaries

A database of all direct discharges of toxic pollutants 

Ontario and National PCB Inventories An inventory of in-use PCB containing equipment sites
Pesticide Register Locations of all manufacturers and vendors of registered pesticides
Private and Retail Fuel Storage Tanks Locations of gasoline, fuel oil, propane, natural gas, and waste oil tanks 
Retail Fuel Storage Tanks An inventory of retail fuel storage tank locations 
Scott's Manufacturing Directory Locations of manufacturing sites
Ontario Spills An inventory of reported spills
Anderson’s Waste Disposal Sites The likely position of former waste disposal sites

York Region

EcoLog ERIS
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TABLE A2-2
COMPILATION OF DATA SOURCES

REGIONAL MUNICIPALITY OF YORK

Source Subject Source Description

EcoLog ERIS Automobile Wrecking & Supplies An inventory of locations involved in the scrap metal/automobile wrecking/recycling 
industry

Chemical Register A listing of facilities that manufacture or distribute chemicals

Federal Contaminated Sites Inventory  An inventory of contaminated sites maintained by Treasury Secretariat
Spills Database An inventory of reported spill incidents
Historic Landfills An inventory of historic landfills
Record of Site Condition (RSC) The RSCs issued under O. Reg. 153/04.  Information includes Registration No., property 

address, and filing date
National Pollutant Release Inventory An inventory  of pollutant releases to air, water, and land

National Environmental Emergencies System A database for spills of hazardous substances

 122510019
W:\active\160900574_York Region Threats Assessment\planning\report\final\cd_files\Appendix A\A2 - Non-Managed Land Threats\
Table A2-2.xlsx

Stantec Consulting Ltd.
Page 2 of 2



TABLE A2-3
APPLICATION OF NON-MANAGED LAND THREATS

THE REGIONAL MUNICIPALITY OF YORK

Land Use Activity / Business Category Contaminants of Potential Concern 
(MOE, 2008)

Applicable Threat 
Categories

Threat 
Category #

Range of Reference # 
from Table of 

Drinking Water 
Threats5

The handling and storage of 
fuel 15 1289-1408

Handling and storage of 
pesticides 11 1113-1200

The handling and storage of 
commercial fertilizer 9 1273-1288

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

Building Contractors (finishing, foundation, 
structure, exterior, other specialty trades in 

construction)4
benzene, toluene, ehtylbenzene and 

xylenes (BTEX), PAHs, PHCs
The handling and storage of 

fuel 15 1289-1408

The handling and storage of 
commercial fertilizer 9 1273-1288

The handling and storage of 
pesticides 11 1113 - 1200

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

Commercial/Residential Heating Oil Tank, or 
properties identified with a petroleum product on-

site2

benzene, toluene, ehtylbenzene and 
xylenes (BTEX), PAHs, PHCs

The handling and storage of 
fuel 15 1289-1408

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
non-agricultural source 

material
7

1409 - 1432 
(Chemical)           

1965-1968 (Pathogen)

Department Stores (on case-by-case-basis)4 n/a The handling and storage of 
commercial fertilizer 9 1273-1288

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

Automotive Parts, Accessories and Tire Stores4 n/a

Agriculture (Intensive)+,1                                      

(threats applied based on observations during field 
survey)

carbamate pesticides, 
organochlorine/organophosphate 

pesticides, herbicides, metals (e.g. 
aluminum, arsenic, cadmium, copper, 
iron, lead, magnesium, potassium), 

nitrate-nitrogen, petroleum 
hydrocarbons (PHCs), pathogens+

Automobile and Motor Vehicle Dealers and 
Distributers 4

n/a

Building Material and Supplies Dealers and 
Distributers +,1,4

paint (metals, solvents, synthetic 
resins), fertilizer storage, wood storage 
(ammonia, chlorinated hydrocarbons, 

metals, organochlorine, petroleum 
hydrocarbons, polyaromatic 

hydrocarbons)

Cement or Lime Manufacturing and Related Product 
Manufacturing 1,4 metals, PHCs

Chemical Manufacturing (pharmaceutical, medicines, 
pesticides, fertilizers)3,4

phophorous, ammonia, Total Kjeldahl 
Nitrogen (TKN), solvents, TCE, metals, 

oil and grease (i.e. PHCs)

Converted Paper Product Manufacturing4 n/a

Dry Cleaning/Laundromat1,4

chlorinated hydrocarbons (e.g. TCE, 
ethane, 1,1,1-trichloroethane, carbon 

tetrachloride PCE), PHCs, volatile 
organic compounds (VOCs)
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TABLE A2-3
APPLICATION OF NON-MANAGED LAND THREATS

THE REGIONAL MUNICIPALITY OF YORK

Land Use Activity / Business Category Contaminants of Potential Concern 
(MOE, 2008)

Applicable Threat 
Categories

Threat 
Category #

Range of Reference # 
from Table of 

Drinking Water 
Threats5

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

Elementary and Secondary Schools and Educational 
Support Services,4 n/a The handling and storage of 

fuel 15 1289-1408

Equipment (Automotive, Commercial and Industrial) 
Rental and Leasing4 n/a The handling and storage of 

fuel 15 1289-1408

Fire-fighting Services4 n/a The handling and storage of 
fuel 15 1289-1408

The handling and storage of 
non-agricultural source 

material
7

1409 - 1432 
(Chemical)           

1965-1968 (Pathogen)

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
non-agricultural source 

material
7

1409 - 1432 
(Chemical)           

1965-1968 (Pathogen)

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

Funeral Services4
cyanide, oil and grease (i.e. PHCs), 
total kjeldahl nitrogen, phosphorous, 

boron, sulphide

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

Glass Manufacturing and Glass Product 
Manufacturing 3,4 metals, oil and grease (i.e. PHCs) The handling and storage of 

fuel 15 1289-1408

Handling and storage of 
commercial fertilizer 9 1273-1288

Handling and storage of 
pesticides 11 1113-1200

The handling and storage of 
commercial fertilizer 9 1273-1288

The handling and storage of 
pesticides 11 1113-1200

Grocery Stores4 n/a The handling and storage of 
commercial fertilizer 9 1273-1288

Electrical Generation. Transformation, power 
stations1,4

fly ash, metals (e.g. selenium), BTEX, 
PAHs, Polychlorinated biphenyls 

(PCBs), PHCs, PAHs+

Electronics, Electrical Component Manufacturing 
and Reconditioning (including magnetic and optical 

media) 1,4
Metals (e.g. copper, tin, lead), solvents

Food Processing/Manufacturing Plant (Animal 
Food)3,4

cyanide, oil and grease (i.e. PHCs), 
total kjeldahl nitrogen, phosphorous, 

boron, sulphide

Food Processing/Manufacturing Plant (Human 
Food)3,4

cyanide, oil and grease (i.e. PHCs), 
total kjeldahl nitrogen, phosphorous, 

boron, sulphide

Gasoline Station and Petroleum Product 
Distributors1,4

Metals (e.g. barium, cadmium, copper, 
lead, nickel, zinc), monocyclic aromatic 

hydrocarbons (e.g. BTEX), PAHs, 
PHCs, phenols

Golf Course+,1,4

herbicides, metals (e.g. aluminum, 
arsenic, cadmium, copper, iron, lead, 

magnesium, potassium), nitrate-
nitrogen, organochlorine and 

Greenhouses/Market Gardens/Nurseries +,1,4

pesticides, methals, monocyclic 
aromatic hydrocarbons, organochlorine 

and organophosphate pesticides, 
petroluem hydrocarbons
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TABLE A2-3
APPLICATION OF NON-MANAGED LAND THREATS

THE REGIONAL MUNICIPALITY OF YORK

Land Use Activity / Business Category Contaminants of Potential Concern 
(MOE, 2008)

Applicable Threat 
Categories

Threat 
Category #

Range of Reference # 
from Table of 

Drinking Water 
Threats5

The handling and storage of 
commercial fertilizer 9 1273-1288

The handling and storage of 
fuel 15 1289-1408

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

Hospitals (specialty) and Other Ambulatory Health 
Care Services4 n/a The handling and storage of 

fuel 15 1289-1408

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
commercial fertilizer 9 1273-1288

The handling and storage of 
pesticides 11 1113-1200

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

Leather and Hide Tanning and Finishing and other 
leather and allied product manufacturingg4 n/a The handling and storage of 

an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

Hardware Stores4

paint (metals, solvents, synthetic 
resins), fertilizer storage, wood storage 
(ammonia, chlorinated hydrocarbons, 

metals, organochlorine, petroleum 
hydrocarbons, polyaromatic 

hydrocarbons)

Hospitals (general)+,1,4 n/a

Household Appliance Manufacturing 4 n/a

Laboratories (Commercial Analytical, Analysts)1 metals, nitrate-nitrogen, solvents

Laboratories (Medical and Diagnostic, Commercial 
and Analytical)4

Oil and grease (i.e..PHCs), metals, 
phnolics, phosphorous, cyanide, TKN

Lawn and Garden Equipment and Supplies Stores 
and Distributers 4

n/a

Machine Shops, Turned Products and Screw, Nut 
and Bolt Manufactuing3,4

Oil and grease (i.e. PHCs), metals, 
cyanide, sulphate, TKN, ammonia, 

phosphorous, formaldehyde, 
phenolics, solvents 

Medical Equipment and Supplies Manufacturing3,4 Oil and grease (i.e..PHCs) and metals
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TABLE A2-3
APPLICATION OF NON-MANAGED LAND THREATS

THE REGIONAL MUNICIPALITY OF YORK

Land Use Activity / Business Category Contaminants of Potential Concern 
(MOE, 2008)

Applicable Threat 
Categories

Threat 
Category #

Range of Reference # 
from Table of 

Drinking Water 
Threats5

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

Paints1

metals (e.g. arsenic, barium, cadmium, 
chromium, cobalt, lead, manganese, 
mercury, selenium, zinc, titanium), 

solvents (e.g. toluene), synthetic resins

The handling and storage of 
fuel 15 1289-1408

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

PCB Waste Generators (misc)1 PCB's

The establishment, operation 
or maintenance of a waste 

disposal site within the 
meaning of Part V of the 

Environmental Protection Act.

1
1533 - 1943 
(Chemical)           

1969 (Pathogen)

Pharmacy/Drug Store+,1 n/a The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

Photographic Studios4

ammonium compounds, ethanol, 
formaldehyde, metals (e.g. chromium, 

silver), phosphorous, sulphur 
compounds, thiocyanates, cyanides, 

PHCs, photographic chemicals, 
solvents (e.g. PCE, TCE, CT, etc..)+, 

inks, dyes, oils

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

Metal finishing, forging, stamping, treatments, 
smelting or refining (foundries)1

chlorinated hydrocarbons (e.g. PCE), 
cyanide, metals (e.g. .aluminum, 

barium, cadmium, copper, chromium, 
lead, nickel, silver, tin, zinc), BTEX,

Metal Product Manufacturing (Misc.)3,4

Oil and grease (i.e. PHCs), metals, 
cyanide, sulphate, TKN, ammonia, 

phosphorous, formaldehyde, 
phenolics, solvents 

Metal treatment or coating1,4

metals (e.g. aluminum, cadmium, 
chromium, lead), solvents (e.g. PCE, 

TCE, carbon tetrachloride (CT), etc..)+, 
synthetic resins

Natural Gas Distribution4

metals (e.g. aluminum, cadmium, 
chromium, lead), solvents (e.g. PCE, 

TCE, carbon tetrachloride (CT), etc..)+, 
synthetic resins

Paint, Coating, and Adhesives/Resins 
Manufacturing1,4

epoxy resins, formaldehyde, phenol, 
phthalate esters, polyvinyl acetate

Photography Development1,4

ammonium compounds, ethanol, 
formaldehyde, metals (e.g. chromium, 

silver), phosphorous, sulphur 
compounds, thiocyanates, cyanides, 

PHCs, photographic chemicals, 
solvents (e.g. PCE, TCE, CT, etc..)+, 

inks, dyes, oils
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TABLE A2-3
APPLICATION OF NON-MANAGED LAND THREATS

THE REGIONAL MUNICIPALITY OF YORK

Land Use Activity / Business Category Contaminants of Potential Concern 
(MOE, 2008)

Applicable Threat 
Categories

Threat 
Category #

Range of Reference # 
from Table of 

Drinking Water 
Threats5

Pipeline Transportation of Fuels4 n/a The handling and storage of 
fuel 15 1289-1408

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

Road Salt - Handling and Storage2 n/a The handling and storage of 
road salt 13 1433 - 1444

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

Septic Systems2
acetone, chloride, 1,4-dichlorobenzene 
(para), nitrogen, phosphorous (total), 

sodium

The establishment, operation 
or maintenance of a system 

that collects, stores, transmits, 
treats or disposes of sewage

2
212-1097 (Chemical)  

1947-1954, 1956-1961 
(Pathogen)

The establishment, operation 
or maintenance of a system 

that collects, stores, transmits, 
treats or disposes of sewage.

2
212-1097 (Chemical)  

1947-1954, 1956-1961 
(Pathogen)

The handling and storage of 
non-agricultural source 

material
7

1409 - 1432 
(Chemical)           

1965-1968 (Pathogen)

The handling and storage of 
fuel 15 1289-1408

Storage of Snow2,4 lead, cyanide sodium, chloride, copper, 
nitrogen, PHCs, zinc The storage of snow 14 1445 - 1532

Storm Water Pond3 n/a

The establishment, operation 
or maintenance of a system 

that collects, stores, transmits, 
treats or disposes of sewage - 

Storm Water Management 
Facility

2
212-1097 (Chemical)  

1947-1954, 1956-1961 
(Pathogen)

Plastics (including fiberglass) and Plastic Product 
Manufacturing1,4

metals, (e.g. cadmium), phthalate 
esters, solvents (e.g. PCE, TCE, CT, 

etc..)+, styrene, synthetic resins, 
sulphates

Post Secondary Schools (Universities, Technical and 
Trade Schools, Colleges, etc)4 n/a

Printing and Duplicating1,4 metals (e.g. chromium), solvents (e.g. 
PCE, TCE, CT, etc..)+

Rubber Processing and Rubber Product 
Manufacturing1,4

metals (e.g. lead, zinc), BTEX, reactive 
monomers (e.g. isoprene, isobutylene), 
solvents (e.g. PCE, TCE, CT, etc..)+, 

sulphur compounds

Scrap metal recovery, auto wreckers1,4

metals (lead, cadmium, magnesium, 
mercury), BTEX, PHCs, PAHs, PCBs, 
solvents (e.g. PCE, TCE, CT, etc..)+, 

VOCs

Sewage Treatment Facility/Pumping Stations1,4 metals, phenols
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TABLE A2-3
APPLICATION OF NON-MANAGED LAND THREATS

THE REGIONAL MUNICIPALITY OF YORK

Land Use Activity / Business Category Contaminants of Potential Concern 
(MOE, 2008)

Applicable Threat 
Categories

Threat 
Category #

Range of Reference # 
from Table of 

Drinking Water 
Threats5

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
non-agricultural source 

material
7

1409 - 1432 
(Chemical)           

1965-1968 (Pathogen)

The handling and storage of 
fuel 15 1289-1408

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of 
an organic solvent 17 1225-1272

Warehousing and Storage4 n/a The handling and storage of 
fuel 15 1289-1408

Waste Disposal Site or Waste Management Site 
(including Waste Generators and Waste Receivers)1,4

Vary by site and waste disposal 
patterns

The establishment, operation 
or maintenance of a waste 

disposal site within the 
meaning of Part V of the 

Environmental Protection Act.

1
1533 - 1943 
(Chemical)           

1969 (Pathogen)

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
an organic solvent 17 1225-1272

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

The handling and storage of 
fuel 15 1289-1408

The handling and storage of a 
dense non-aqueous phase 

liquid
16 1098-1112

Veterinary Services4 n/a The handling and storage of 
an organic solvent 17 1225-1272

Notes:

4 - MOE LUT Table Version 7.1.2.  Available January 7, 2010.

5 - All threats and reference numbers refer to chemical threats unless otherwise specificed

Textile Operations1,4

chlorinated hydrocarbons (e.ge PCE), 
dyes and dye residues, metals (e.g. 

cadmium, chromium, titanium, carbon, 
zinc, aluminum, tin), BTEX, phenols

Tobacco Manufacturing4 n/a

Transit Systems - Urban and Rural Ground Transit 
including Charter Buses4 n/a

Transportation - Freight Trucking and Rail4 n/a

Transportation Services - School and Employee Bus 
Transit, Taxi and Limousine Services, Sightseeing 
Related Transportation, and support systems for 

Transportation4

n/a

Wood Manufacturing (i.e. sawmills, wood 
preservation, plywood, veneers)4 n/a

Wood Product Manufacturing (Furniture/Misc)4 n/a

Vehicle Maintenance/Repair Garage (including 
commercial/industrial machinery)1,4

Chlorofluorocarbons, metals (e.g. 
copper, cadmium, lead, zinc), BTEX, 

PHCs, phenols, solvents, volatile 
organic compounds (VOCs)

1 - Potential contaminants of concern associated with potentially contaminating activity have been taken from Table 2 - Potentially Contaminating Activities from the MOE Proposal for 
Amending Ontario Regulation 153/04, Brownfield Record of Site Condition 

2 - Indicates land use activities not included in the MOE 2008 list of potentially contaminating activities, but that are still potential drinking water threats as described in the Table of Drinking 
Water Threats.
3 - Potential Contaminants of concern associated with business types in the Canadian Waste Water Association (CWWA) website in the 'Directory of Contaminants Database' 
(http://www.cwwa.ca/Contaminants/Search.asp), last updated September 22, 2004.

Vehicle manufacturing and associated industries1

Metals (e.g. cadmium, chromium, 
copper, lead, magnesium, mercury, 
zinc), BTEX, chlorofluorocarbons, 

chlorinated organic solvents, PHCs, 
phenols, solvents

+ indicates potential contaminants of concern determined by professional judgment
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TABLE A2-4
BUSINESS CATEGORY LISTING

REGIONAL MUNICIPALITY OF YORK

Business Type Comments
1 Food Services i.e. restuarants, banquet halls
2 Retail

3 Building Material and Supplies Dealers and 
Distibutors ie Home Depot, Rona, 

4 Beauty i.e. Hair salon, nails, dog grooming, tanning salons
5 Public Services i.e. church, library,arena, sports, daycare, misc others

6 Offices i.e. law office, real estate, businesses not involved in 
manufacturing and without threats

7 Carwash/Autodetailing Carwash companies, autodetailing companies
8 Health i.e. doctor, dentist, orthodontist, chiropractor etc
9 Building Contractors (no threats assigned) i.e. plumbing, electrical

10 Paint, Coating and Adhesives/Resins Manufacturing

11 Agriculture Farms
12 Boat Building
13 Breweries

14 Cement or Lime Manufacturing and Related Product 
Manufacturing i.e. LaFarge

15 Commercial/Residential Heating Oil Tank
Includes companies identified as having petroleum-based 
waste or products onsite, as well as transportation 
companies.

16 Dry Cleaning/Laundromat Identified based solely on company name

17 Electrical Generation, transformation, power stations Included region power stations

18
Electronics, Electrical Component Manufacturing 
and Reconditioning (including magnetic and optical 
media)

Generally considered to be larger businesses, and not 
small repair shops

19 Food Processing/Manufacturing Plant (Animal Food)

20 Gasoline Station and Petroleum Product Distributors Includes all gasoline stations.  Identified based on 
company name or where available, business activity

21 Glass Manufacturing and Glass Product 
Manufacturing

For companies where evidence was found that they 
manufactured (and not just sold) glass products

22 Golf Course

23 Greenhouse/Market Gardens/Nurseries Includes those businesses which would sell garden 
products, including fertilizers, only seasonally

24 Hospitals (general)

25 Laboratories (Medical and Diagnostic, Commercial 
and Analytical)

26 Household Appliance Manufacturing
27 Medical Equipment and Supplies Manufacturing

28 Metal Finishing, Forging, Stampling,Treatments, 
Smelting or Refining (Foundries)

Included companies creating metal products from raw 
materials

29 Metal Product Manufacturing (mis.) Includes machine shops, tool & die shops, etc.
30 Metal Treatment or Coating
31 Paints Includes paint stores and autobody mechanics

32 Chemical Manufacturing (pharmaceutical, 
medicines, pesticides, fertilizers)

33 Photography Development

34 Plastics (including fiberglass) and Plastic Product 
Manufacturing Included manufacturers of plastic products
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TABLE A2-4
BUSINESS CATEGORY LISTING

REGIONAL MUNICIPALITY OF YORK

Business Type Comments
35 Printing and duplicating Includes printers and duplication centres

36 Rubber Processing and Rubber Product 
Manufacturing

37 Scrap metal/autowreckers
38 Septic systems

39 Sewage Treatment Facility/Pumping Station Includes facilities that transmit, treat or store wastewater

40 Storage of Snow

41 Road Salt - Handling and Storage Includes regional salt storage and local businesses that 
stock and sell salt (in large quantities)

42 Stormwater Pond
43 Textile Operations

44 Waste Disposal Landfills, also includes companies that generate PCB 
waste, waste generators, and waste receivers.

45 Vehicle Maintenance/Repair Garage (including 
commercial/industrial machinery) Any repair garage for motorized vehicles

46 Vehicle Manufacturing and Associated Industries Classified based on search, not just company name

47 Unknown Business ID does not allow for category, not enough 
information to assign threats.

48 Unsure
49 Banks/Institutions
50 Hospitality/hotels

51 Drug stores/pharmacies
Any business advertised as a pharmacy.  If it was 
unknown (for example, some large grocers have 
pharmacies in store), this was not assumed to be present.

52 Organic Solvents (only this threat identfied) Assigned to any business with a related threat identified in 
EcoLog.

53 Automobile and Motor Vehicle Dealers and 
Distributors

54 Automotive Parts, Accessories and Tire Stores

55 Department Stores Discretion was used when assigning threats to this 
category

56 Equipment (Automotive, commercial and industrial) 
rental and Leasing

57 Elementary and Secondary Schools and Educational 
Support Services

58 Fire-fighting Services (municipal and provincial)

59 Food Processing/Manufacturing Plant (Human 
Food)

60 Transportation - Freight Trucking and Rail
61 Funeral Services
62 Grocery Stores
63 Hardware Stores

64 Hospitals (speciality) and other ambulatory health 
care services

65 Lawn and Garden Equipment and Supplies Stores 
and Distributors

66 Machine Shops, turned products and screw and nut 
and bolt manufacturing

67 Natural Gas Distribution
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TABLE A2-4
BUSINESS CATEGORY LISTING

REGIONAL MUNICIPALITY OF YORK

Business Type Comments
68 Photographic Studios
69 Pipeline Distribution of Fuels

70 Post-Secondary Schools (Universities, Technical 
and Trade Schools, Colleges, etc)

71 Residential Lawns For the application of fertilizers

72 Transit Systems - Urban and Rural Ground Transit, 
including Charter Buses

73

Transportation Services - School and Employee Bus 
Transit, Taxi and Limousine Services, Sight-Seeing 
Related Transportation, and support systems for 
transportation, and towing services

74 Tobacco Manufacturing
75 Warehousing and Storage Storage facilities

76 Wood Manufacturing (i.e. sawmills, wood 
preservation, plywood and veneers)

77 Wood Product Manufacturing (Furniture, Misc) Including kitchen cabinetry, furniture, etc.
78 Veterinary Services

79 Building Contractors (finishing, foundation, structure, 
exterior, other speciality trades in construction)

80 Leather and hide tanning and finishing and other 
leather and allied product manufacturing

81 Converted Paper Product Manufacturing

Notes:

MOE LUT Table Version 7.1.2.  Available January 7, 2010.

In order to properly assign threats to different parcels of land based on their known land use activity, a list of potential land use activities was
compiled, with threats assigned based on a combination of the following sources:

Table 2 - Potentially Contaminating Activities from the MOE Proposal for Amending Ontario Regulation 153/04, Brownfield Record of Site Condition 
(EBR Registry Number 010-4642), October 2008

Potential Contaminants of concern associated with business types in the Canadian Waste Water Association (CWWA) website in the 'Directory of 
Contaminants Database' (http://www.cwwa.ca/Contaminants/Search.asp), last updated September 22, 2004.  
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TECHNICAL MEMORANDUM A3 

 

 

  

SUBJECT: Drinking Water Quality 
Managed Land Threats 
Assessment Methods  

PREPARED 
BY: 

Roger Freymond, P. Eng., 
and Kelly McLagan, M.Sc. 

CLIENT: Regional Municipality of 
York 

PROJECT 
NO.: 

122510019 

LOCATION: Regional Municipality of 
York  

DATE: June 28, 2010 

 

Reference: Drinking Water Quality Threat Assessment Methods – Managed 
Land Threats 

OVERALL OBJECTIVE: 

To document the methodology for the identification of possible drinking water quality 
threats that are considered to be managed land threats within the Regional Municipality 
of York (York Region) wellhead protection areas (WHPA).  

This document is divided into two (2) parts.  Part 1 details the methods used to 
calculate managed lands and livestock density parameters, and enumerate the resulting 
threats, and Part 2 details the steps taken to calculate impervious areas for each well 
field, and to enumerate the threat for the application of road salt. 

MANAGED LAND OVERVIEW: 

For the purpose of this study, managed land is land to which nutrients, chemicals or 
road salt are applied in order to improve its land use function.  It can include but is not 
limited to croplands, fallow land, improved pasture, lawns, sports fields and golf 
courses.  The definition for managed land threats in this assessment is more generic 
than that provided in the Technical Rules, which define a managed land threat based 
solely on the application of nutrients.  The differentiation was created for the purpose of 
analysis and data presentation in this particular study only.  During this assessment, 
managed land was broken into three (3) general types: 

 Agricultural Managed Land – includes areas of cropland, fallow and improved 
pasture;  

 Non-agricultural Managed Land – includes but is not limited to golf courses and, 
lawns; and 

 Impervious Areas due to the application of road salt. 

Threats relating to application of fertilizer, agricultural source material, and non-
agricultural source material to managed land were determined based on the Technical 
Bulletin from the Ontario Ministry of the Environment (MOE), dated November 2009 
(MOE, 2009a).  Threats related to the application of pesticides and the application of 
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road salt (methodology described in Part 2 of this document) have also been 
considered as a managed land threat for the purpose of this study based on the 
definition provided above.  The threats captured by land use based analysis are 
dependent on the calculation of managed lands, application area and/or nutrient units 
for each WHPA, and/or the calculation of percent impervious area.  Table A3-1 
(Attachment A) lists the prescribed drinking water threats to managed land for the 
purposes of this study: 

PART 1 – MANAGED LAND AND LIVESTOCK DENSITY CALCULATIONS AND 
RESULTING MANAGED LAND THREAT ENUMERATIONS 

OBJECTIVE 

To document the methodology used to complete the managed land and livestock 
density calculations for all managed land threats except the application of road salt. 

OVERVIEW 

The following lists the managed land threats described within Part 1 of this technical 
memorandum, and the information required in order to assess the threat level of each 
threat type: 

 The application of agricultural source material (ASM) to land (3) (percent managed 
land and nutrient units per acre);  

 The application of non-agricultural source material (NASM) to land (6) (percent 
managed land and nutrient units per acre); 

 The storage of ASM (4) (nutrient units per acre); 

 The application of commercial fertilizer to land (8) (percent managed land and 
nutrient units per acre); 

 The use of land as an outdoor confinement area or a farm-animal yard (21) (nutrient 
units per hectare); 

 The use of the land as livestock grazing or pasturing land (21) (nutrient units per 
acre); and 

 The application of pesticide to land (10) (total application area (ha)). 

These threats are detailed in the Tables of Drinking Water Threats along with the 
circumstances under which they become classed as a Significant, Moderate or Low 
threat.  The significance (i.e. threat level) of a drinking water quality threat (activity) 
under a site-specific circumstance is thus dependent upon its location within the 
vulnerable areas, in addition to managed land and/or nutrient unit calculations.  A map 
of the WHPA showing the distribution of vulnerability scores in combination with maps 
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indicating managed land calculations per WHPA are used for this purpose.  A drinking 
water quality threat relates to an activity that has the potential to adversely affect the 
quality of any water that is or may be used as a source of drinking water.  Associated 
with each drinking water quality threat is a chemical or pathogen which is, or may be, 
released accidentally or purposefully from a drinking water quality threat (MOE, 2009a).  
Technical Rule 119 provides direction on including the activities that are not prescribed 
in the Clean Water Act, 2006.  No such inclusions have been made at present for York 
Region. 

Table A3-2 presents the threats applied in this study, and a summary of the 
circumstances of each threat as detailed in the Tables of Drinking Water Threats and as 
applied in this study.  For all threat level ranking, when specific information regarding 
the type or quantity of chemical related to a given threat was not known, worst case 
scenario conditions and circumstances were assumed. 

STUDY APPROACH: 

In order to complete the managed land calculations and the assignment and ranking of 
threats, a variety of data sources were investigated.  Aerial imagery was heavily relied 
upon when assessing agricultural threats, and when performing the managed land 
calculations and livestock density calculations.  A primary source of data was the use of 
a field survey, in which qualified Stantec personnel drove through WHPA-A to WHPA-C 
for each well field of interest, identifying managed land parcels and the presence or 
absence of livestock.  The following specific tasks were completed when undertaking 
the managed land threats evaluation, and are described in detail below: 

Step 1:  Preliminary Aerial Imagery Review 
Step 2:  Pre-Survey Preparation 
Step 3:  Field Inventory 
Step 4:  Incorporate Field Data into Database 
Step 5:  Aerial Photography Review  
Step 6:  Estimate Livestock Density 
Step 7:  Complete Threat Enumeration 

Step 1:  Preliminary Aerial Imagery Review 

Prior to completing the field survey a preliminary review was completed of the aerial 
imagery (J.D. Barnes, 2009) to identify potential areas of interest which should be 
addressed or become an area of focus during the field survey, and also to gain an 
understanding of the land use activities present within each well field.  Such areas 
included: 

 agricultural fields; 
 barns; 
 golf courses; and 
 developed commercial areas. 
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Step 2:  Pre-Survey Preparation 

Prior to completing the field survey, mapping was generated that showed the WHPA 
delineations, previously identified threats and parcel fabric were all overlain on the 
aerial photography (J.D. Barnes, 2009).  This was required in order to focus the field 
survey to within the WHPA-A to WHPA-C area. 

Step 3:  Field Inventory 

The primary objective of the field survey was to identify and accurately locate significant 
threats on the landscape, whether they related to managed land or non-managed land 
threats.  The field survey consisted of driving through WHPA-A to WHPA-C and 
identifying managed land parcels.  A field form (Attachment B) was used to collect the 
appropriate information and to photograph the subject lands.  Aerial imagery was also 
used to mark the type of land (i.e. crop, pasture, fallow).  The type of information 
collected during the agricultural component of the field survey included: 

 presence/absence of livestock; 
 type of livestock; 
 estimated number of livestock; 
 type of barn(s) present; 
 evidence of fertilizer storage, manure storage/application 
 presence of crop land; 
 identification of pasture lands; and 
 presence of fuel tanks. 

In addition, previously identified non-managed land threats were field verified wherever 
possible.   

Step 4:  Incorporate Field Data into Database 

Upon completion of the field survey, all the field observations regarding managed land 
threats were enumerated and incorporated into a threats database.  This was done by 
investigating the field notes, including the aerial imagery, and noting land parcels 
identified as managed land.  Information pertaining to lands with evident livestock was 
also incorporated into the database.   

Step 5:  Aerial Photography Review and Managed Land Calculations 

An aerial photographic review was completed for the agricultural and non-agricultural 
(i.e. golf courses, sports fields and residential/commercial/institutional lawns) properties 
identified within vulnerable areas 6-10.  From the aerial photo review, Stantec staff 
estimated the percentage of managed land for each WHPA for both agricultural and 
non-agricultural managed land.  The managed land calculations were completed in 
accordance with the MOE’s Technical Bulletin issued November, 2009 (MOE, 2009b).  
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The following rule was used in accordance with the Technical Rules and Technical 
Bulletins (MOE, 2009a; 2009b) to complete the managed land calculations for each 
WHPA: 

 Calculations and mapping of managed lands were completed for all WHPAs where 
the vulnerability score was found to be 6 or greater. 

The following assumption was used in order to complete the agricultural managed land 
calculations: 

 Aerial imagery was used to identify the presence of agricultural land, and to 
estimate how much of the agricultural land was managed throughout the entire well 
field on a parcel-by-parcel basis.  This varied from parcel to parcel, but was typically 
close to 100% for those parcels determined to be managed based on the 
observations in the field survey. 

The following assumptions and rules were used when completing the non-agricultural 
managed land calculations.  The percentages shown below are not consistent with 
values used by other consultants in the area, however, these values were based on 
assessing representative areas, and are therefore considered to be reliable estimates.  
A sensitivity analysis was completed and it was determined that modifying the 
percentages slightly to be consistent with other consultant estimates was not warranted.  
Non-agricultural properties were typically identified through the use of the field survey 
and the aerial imagery review: 

 For all urban residential lots, 40% of the parcel land was assumed to be managed; 

 For rural residential properties, 75% of the parcel was assumed to be managed, 
since rural residential properties are typically larger than urban residential 
properties; and 

 For all the remaining non-agricultural, managed land properties (i.e. sports fields, 
golf courses, and industrial, institutional and commercial properties), aerial imagery 
was used to examine several representative parcels within each well field and 
determine the percent of managed land for each parcel.  The average percentage of 
managed land for these representative properties was then assigned to all 
remaining parcels within a given well field.  The values varied from well field to well 
field, but were typically greater than 75% for green spaces (i.e. sports fields) and 
less than or equal to 25% for industrial, institutional and commercial areas. 

Using the above listed assumptions and rules, and remaining in accordance with the 
Technical Bulletin (MOE, 2009b), the following was calculated for each WHPA within 
each well field: 

 The total area (ha) of each WHPA; 
 The total area (ha) of agricultural managed land within each WHPA; 
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 The total area (ha) of non-agricultural managed land within each WHPA; 
 The total area (ha) of non-agricultural managed lands associated only with golf 

courses within each WHPA.  This was used when determining the threat level 
associated with pesticide application, as all other urban properties were not 
considered to apply pesticide due to the province-wide pesticide ban; 

 The total combined area of managed land within each WHPA; 
 The percentage of agricultural managed land within each WHPA; 
 The percentage of non-agricultural managed land within each WHPA; and 
 The total combined percentage of managed land within each WHPA. 

The above information was then applied when completing threat enumeration for 
applicable managed land threats within each WHPA. 

Step 6:  Estimate Livestock Density 

In order to calculate livestock density, Stantec personnel utilized the observations from 
the field survey to determine which land parcels and resulting barns were associated 
with livestock and/or poultry.  If there was no evidence of livestock (i.e. manure storage 
areas, pasture land, livestock barns/shelters, visual livestock, or signage indicating a 
livestock/poultry farm) on a property during the field survey, it was assumed that that 
parcel did not have any livestock, and therefore did not contribute to the nutrient unit 
loading for a given WHPA.  Upon reviewing the field survey results, the parcels with 
livestock and the type of livestock observed were entered into the database.  The aerial 
imagery was then used to calculate the barn size, and from the calculated barn size and 
the observed animal type, the resulting nutrient unit loading was calculated for each 
property.  The nutrient loading for various types of livestock (m2/NU and ft2/NU) were 
applied based on guidelines provided by the MOE (2009b), and are summarized in 
Table A3-3. 

For non-agricultural lands (i.e. where there are no livestock related activities), the 
nutrient units were set at 0 NU, as they were assumed not to generate any nutrient 
units. 

Following the calculation of nutrient loading for all relevant parcels, the total nutrient 
loading for each WHPA was determined by considering the total managed land (ha) 
(agricultural and non-agricultural) within a given WHPA, and the combined nutrient 
loading for each WHPA. 

This information was used when completing the threat enumeration and ranking for all 
applicable managed land threats within each WHPA. 

Step 7:  Complete Threat Enumeration 

Stantec completed agricultural threat enumeration based on the proposed changes to 
the Tables of Drinking Water Threats in regards to nutrient units and percent managed 
land as presented in Technical Bulletin from the MOE dated November, 2009b, and 
summarized in Table A3-2.  In order to properly assign threats to managed lands, a list 



June 28, 2010 
Page 7 of 13  

Reference: Managed Land and Livestock Density Calculations 

  
of threats was generated based on the identified contaminants associated with different 
types of managed lands.  This list was compiled based on a review of the following data 
source, combined with professional judgment in conjunction with the local Conservation 
Authorities and other project consultants (SGBLS, 2010): 

 MOE Threats and Issues Look-up Table (LUT), version 7.1.2, available January 7, 
2010.  This was taken as the primary source, and the list of applicable land use 
categories and applicable threats was compiled in discussion with the Conservation 
Authorities, the MOE, and other consultants working on threats assessment in the 
area. 

Agricultural threats were assigned based on the observed managed land/agricultural 
land identified in the field survey, with the following assumed threats being applied to 
each agriculturally managed parcel (Table A3-2): 

 The application of agricultural source material to land (3); 
 The application of commercial fertilizer to land (8); and 
 The application of pesticide to land (10); 

The location of golf courses was determined based on a review of the aerial imagery, 
accompanied by data from the business directory (York Region, 2008), the EcoLog 
ERIS report (EcoLog, 2009), and York Region (2009).  All golf courses were 
conservatively assumed to have the following managed land threats (Table A3-2): 

 The application of commercial fertilizer to land (8); and 
 The application of pesticide to land (10); 

Since chemicals of concern as listed in the Table of Drinking Water Threats 
circumstances (MOE, 2009a) were not known for any of the threats within this study, 
worst case scenarios related to specific circumstances were assumed when assigning 
threat levels.   

When assigning threats and threat levels, the following rules and assumptions were 
applied based on the threat of interest: 

The application of agricultural source material (3): 
The total (agricultural and non-agricultural) managed land percentage was considered 
for each WHPA, and it was conservatively assumed that all agricultural managed lands 
apply agricultural source material.  

The application of fertilizer (8): 
The total (agricultural and non-agricultural) managed land percentage was considered 
for each WHPA, and it was conservatively assumed that all managed lands apply 
fertilizer, including golf courses, agricultural properties, and urban and rural lawns 
(residential, commercial, industrial, institutional, park land, etc.).  When considering 
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urban and rural lawns, only significant threats were identified.  For agricultural 
properties and golf courses, moderate and low threats were also enumerated. 

The application of pesticide (10): 
Due to the province wide pesticide ban (effective April 22, 2009) (MOE, 2009c), the total 
application area when considering application of pesticides within each WHPA was 
assumed to include only those lands classified as agricultural or golf courses.  For these 
parcels, the estimated area of application was delineated based on aerial imagery and 
the field survey results, and was considered for the total WHPA. 

The application of non-agricultural source material (NASM) (6): 
Based on information received from the MOE (MOE, 2010), there are currently no sites 
approved for the application of biosolids within York Region, and therefore this threat 
did not apply to any land parcels for this study.   

Other managed land threats enumerated for agricultural properties were related to the 
presence of livestock on the properties.  These threats were assigned based on the 
identification of livestock during the field survey.  If livestock or pasturing land was 
observed, the following threats were applied: 

 The storage of ASM (4) (nutrient units per acre); 

 The use of land as an outdoor confinement area or a farm-animal yard (21) (nutrient 
units per hectare); and 

 The use of the land as livestock grazing or pasturing land (21) (nutrient units per 
acre). 

DATA GAPS AND UNCERTAINTY 

The level of uncertainty when assigning and ranking threats was based on a variety of 
factors, including the quality of the data sources, and the underlying assumptions and/or 
evidence used when assigning and ranking threats to each parcel. 

Data sources 
The data sources used to enumerate the managed land threats and calculations are 
listed as follows: 

 Field Survey; 
 Parcel fabric; 
 Golf course layers; 
 Business Directory; and 
 EcoLog ERIS. 

The degree of uncertainty associated with the data sources used to enumerate the 
managed land threats was considered to be low overall, as the combination of the 



June 28, 2010 
Page 9 of 13  

Reference: Managed Land and Livestock Density Calculations 

  
multiple data sources led to a low degree of uncertainty with respect to parcel locations, 
and land uses, primarily with respect to the data collected during the field survey.   

Assignment of Threats 
When applying managed land threats, the degree of uncertainty varied depending on 
the type of threat and the underlying evidence or assumptions associated with each 
threat.  The considerations related to uncertainty are provided below: 

1. While the field survey identified parcels of land that were managed with a low 
degree of uncertainty, the application of threats to these parcels was based on 
assumptions regarding land management practices (i.e. types and quantities of 
products applied to land), and therefore the level of uncertainty assigned to the 
threats themselves is considered high; 

2. When calculating nutrient loading calculations, only the properties for which there 
was evidence of livestock during the field survey were considered.  However, details 
pertaining to quantity of nutrient loading was calculated based on assumptions 
related to the number of livestock on each property, resulting in a high level of 
uncertainty; and 

3. Managed Land calculations have a moderate degree of uncertainty based on the 
assumptions used when performing the calculations (discussed above); 

Data Gaps  
The following data gaps were identified with respect to the managed land calculations 
and threat enumeration: 

1. The data obtained from the MOE (MOE, 2010) indicated that as of November, 2009, 
no sites within York Region were approved for biosolids application.  It is 
recommended that York Region verify this information annually and update threats 
accordingly;  

2. The assignment of managed land threats were only applied to fields which were 
visible during the field survey.  For the limited number of properties where threats 
were not assigned, but a review of orthoimagery suggested the land may be 
associated with a crop activity, a door-to-door survey may be required. 

PART 2 – IMPERVIOUS AREA CALCULATIONS AND THE APPLICATION OF ROAD 
SALT THREAT ENUMERATION 

OBJECTIVE: 

To document the methodology used to complete the impervious area calculations, and 
to complete the application of road salt threat enumeration within York Region WHPAs.  
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OVERVIEW: 

Impervious surface areas are defined by the Technical Rules as per subsection 16 (11) 
in Part II (MOE, 2009a) as the surface area of all highways and other impervious land 
surfaces used for vehicular traffic and parking, and all pedestrian paths.  Threats related 
to the application of road salt have been considered as a managed land threat for the 
purpose of this study.  As per subsection 16 (11) in Part II of the Technical Rules (MOE, 
2009a) for each vulnerable area, one or more maps of the percentage of the total 
impervious surface area where road salt can be applied per square kilometre in the 
vulnerable area is required.  This calculation is required in order to assist in determining 
the threat level associated with the application of road salt within each WHPA. 

STUDY APPROACH: 

The following tasks were completed when undertaking the impervious area evaluation, 
and are described in detail below: 

Step 1:  Review Data Sources 
Step 2:  Divide WHPA into 1 km square grids 
Step 3:  Calculate Percent Impervious Area within each grid 
Step 4:  Evaluate Threat Level for all impervious surfaces 

Step 1:  Review Data Sources 

The data sources required to complete the impervious area calculations included the 
WHPA delineations and vulnerability scoring (Earthfx, 2007 and 2009), and mapping of 
the road network throughout York Region (York Region, 2008).  The information from 
these data sources was overlain so that the vulnerability mapping and road networks 
were present on a single figure.  York Region (2008), included the primary and 
secondary roadway network across York Region.  Notably absent from the dataset were 
parking lots, driveways and pedestrian pathways, which could receive road salt 
application but were not included in this assessment.   

Step 2:  Divide WHPA into 1 km square grids 

The Lake Simcoe Region Conservation Authority (LSRCA) developed a 1 km2 grid net 
to be used by consultants doing work within the South Georgian Bay Lake Simcoe 
Source Protection Region (SGBLS-SPR).  Stantec used the grid net supplied by 
LSRCA and extended it in a southerly direction to cover the well fields which are not 
situated within the LSRCA.     

Step 3:  Calculate Percent Impervious Area within each grid 

The percent impervious area within each grid was determined by calculating the total 
impervious surface area and dividing by the total area of the grid.  For each road, the 
road width was determined using the following road conversion widths supplied by 
Genivar (2007): 
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 Arterial Road – 15 m; 
 Collector Road – 12 m; 
 Expressway/Highway – 12 m; 
 Freeway – 25 m; 
 Local Road – 10 m; 
 Ramp/Service Road – 5 m; and 
 Resource/Recreation Road – 8 m. 

The percent impervious area calculated within each grid was then grouped according to 
the divisions prescribed within the Table of Drinking Water Threats (MOE, 2009a): 

 Less than 1% 
 Greater than or equal to 1% but less than or equal to 8% 
 Greater than 8% but less than 80% 
 Great than or equal to 80% 

Step 4:  Evaluate Threat Level for all Impervious Surfaces 

Upon calculating the percent impervious area for all grids within each WHPA, the 
following information was then used to determine the threat level associated with the 
application of road salt to all impervious surfaces: 

 Percent Impervious Area; 
 WHPA; and 
 Vulnerability Score. 

Based on the above information, each roadway was assigned a threat level of 
significant, moderate, low, or not applicable with respect to the application of road salt.  
Table A3-4 summarizes the circumstances used to assess the threat level based on the 
Table of Drinking Water Threats (MOE, 2009a).  For the purposes of this evaluation, it 
was assumed that all roads would have road salt application (12), and could therefore 
potentially pose a threat to drinking water with respect to road salt. 

DATA GAPS AND UNCERTAINTY 

The following data gaps and limitations were identified with respect to the application of 
road salt enumeration: 

1. Road networks were only current up to 2008; 

2. Impervious area calculations did not include pedestrian pathways, parking lots or 
driveways; and 

3. Road salt application practices were not known, and therefore it was assumed that 
all roads have the potential to receive road salt. 
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Based on these identified data gaps, the uncertainty assessment with respect to the 
impervious area calculations and enumeration of the application of road salt threat was 
based on a variety of factors, including the quality of the data sources, and the 
underlying assumptions and/or evidence used when assigning and ranking threats to 
each parcel. 

Data sources 
Each data source was assigned an uncertainty level of high, moderate or low based on 
the age of the data, the source it was acquired from, the reliability of the source, and 
data maintenance.  The roadway network information provided by York Region (2008) 
was considered to be low uncertainty.   

Assignment of Threats 
The considerations related to uncertainty with respect to the impervious area 
calculations and the assignment of threats are provided below: 

1. Due to the identified data gaps, the degree of uncertainty associated with the 
impervious area calculations, is considered low in the rural areas, and moderate in 
the highly urbanized urban areas where there is typically an increased number of 
impervious surfaces that are not associated with roadways such as parking lots, 
pedestrian walkways and driveways.  While there is a need to refine the analysis of 
impervious areas to include pedestrian walkways, parking lots and driveways, this 
analysis is unlikely to increase the percent impervious area in the grid polygons to 
greater than 80%.  As a result, significant threats for application of road salt will 
likely never be identified ; and 

2. The threat assignment has a moderate level of uncertainty due to the assumption 
that all roads receive salt. 
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TABLE A3-1
PRESCRIBED DRINKING WATER THREATS
THE REGIONAL MUNICIPALITY OF YORK

Prescribed Drinking Water Threat
Threat 

Number
Managed 

Land Threat

Non-
Managed 

Land Threat
The establishment, operation or maintenance of a 
waste disposal site within the meaning of Part V of 
the Environmental Protection Act.

1 - Y

The establishment, operation or maintenance of a 
system that collects, stores, transmits, treats or 
disposes of sewage.

2 - Y

The application of agricultural source material 
to land. 3 Y -

The storage of agricultural source material. 4 Y -

The management of agricultural source 
material. 5 Y -

The application of non-agricultural source 
material to land. 6 Y -

The handling and storage of non-agricultural 
source material. 7 - Y

The application of commercial fertilizer to land. 8 Y -

The handling and storage of commercial fertilizer. 9 - Y

The application of pesticide to land. 10 Y -
The handling and storage of pesticide. 11 - Y
The application of road salt. 12 Y -
The handling and storage of road salt. 13 - Y
The storage of snow. 14 - Y
The handling and storage of fuel. 15 - Y
The handling and storage of a dense non-aqueous 
phase liquid. 16 - Y

The handling and storage of an organic solvent. 17 - Y

The management of runoff that contains 
chemicals used in the de-icing of aircraft. 18 - Y

An activity that takes water from an aquifer or a 
surface water body without returning the water 
taken to the same aquifer or surface water body.

19 n/a n/a

An activity that reduces the recharge of an aquifer. 20 n/a n/a

The use of land as livestock grazing or 
pasturing land, an outdoor confinement area 
or a farm-animal yard. O. Reg. 385/08, s.3.

21 Y -
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TABLE A3-2
APPLICATION OF MANAGED LAND THREATS
REGIONAL MUNICIPALITY OF YORK

Land Use Activity Contaminants of Potential Concern 
(MOE, 2008) Threat Type Applicable Threat 

Categories
Threat 

Category #

Range of Reference 
# from Tables of 
Drinking Water 

Site Specific Information or Assumptions Used to Address Circumstances

Agriculture (Intensive)1,2                                     

(threats assigned based on observations from field 
survey)

carbamate pesticides, 
organochlorine/organophosphate 

pesticides, herbicides, metals (e.g. 
aluminum, arsenic, cadmium, copper, 
iron, lead, magnesium, potassium), 

nitrate-nitrogen, petroleum 
hydrocarbons (PHCs), pathogens+

Chemical The application of agricultural 
source material (ASM) to land 3 1-18 <40%

40% - 80%

>80%

<0.5

0.5 - 1.0

>1.0

Chemicals present Nitrogen and/or Phosphorous (total) The application may result in the presence of nitrogen and/or phosphorous (total) in 
groundwater or surface water

Pathogen
The application of agricultural 

source material to land
3 1944 ASM is applied to land in any quantity Assume ASM is applied in any quantity to land

Pathogens present One or more pathogens
The application of ASM may result in the presence of one or more pathogens in 

groundwater or surface water

Chemical The application of commercial 
fertilizer to land 8 19-36 <40%

40% - 80%

>80%

<0.5

0.5 - 1.0

>1.0

Chemicals present Nitrogen and/or Phosphorous (total) The application may result in the presence of nitrogen and/or phosphorous (total) in 
groundwater or surface water

Annual Nutrient Units/Acre
Unless data is available regarding farm animal type, will assume 140 sq. ft/Nutrient units 

for all calculations.  For properties with no observed livestock, nutrient units were not 
calculated.

Managed Land Data pertaining to managed land calculations based on field survey and aerial imagery 
review

Circumstances of the Threat Category

Managed Land Data pertaining to managed land calculations based on field survey and aerial imagery 
review

Annual Nutrient Units/Acre
Unless data is available regarding farm animal type, will assume 140 sq. ft/Nutrient units 

for all calculations.  For properties with no observed livestock, nutrient units were not 
calculated.
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TABLE A3-2
APPLICATION OF MANAGED LAND THREATS
REGIONAL MUNICIPALITY OF YORK

Land Use Activity Contaminants of Potential Concern 
(MOE, 2008) Threat Type Applicable Threat 

Categories
Threat 

Category #

Range of Reference 
# from Tables of 
Drinking Water 

Site Specific Information or Assumptions Used to Address CircumstancesCircumstances of the Threat Category

Agriculture (Intensive)1,2                                     

(threats assigned based on observations from field 
survey)

carbamate pesticides, 
organochlorine/organophosphate 

pesticides, herbicides, metals (e.g. 
aluminum, arsenic, cadmium, copper, 
iron, lead, magnesium, potassium), 

nitrate-nitrogen, petroleum 
hydrocarbons (PHCs), pathogens+

Chemical The application of pesticide to 
land 10 55-87 <1 hectare

1 - 10 hectares

>10 hectares

Chemicals present 11 chemicals
The application of one or more of the listed pesticides may result in their presence in 

groundwater or surface water.  Where no data available assumed all potential chemicals 
present.

Chemical The storage of agricultural 
source material (ASM) 4 1201-1224 At or above grade in or on a 

permanent nutrient storage facility 

At or above grade on a temporary 
field nutrient storage site

Below grade in or on a permanent 
nutrient storage facility

Some but not all ASM is stored 
above grade in or on a permanent 

nutrient storage facility

<0.5

0.5 - 1.0

>1.0

Chemicals present Nitrogen and/or Phosphorous (total) A spill of material or runoff from the area where the material is stored may result in the 
presence of nitrogen  in groundwater or surface water

Pathogen
The storage of agricultural 

source material (ASM)
4 1962-1964

At or above grade in or on a 
permanent nutrient storage facility 

Below grade in or on a permanent 
nutrient storage facility

At a temporary field nutrient storage 
site

Pathogens present One or more pathogens
A spill of the material or runoff from an area where either material is stored may result in 

the presence of one or more pathogens in groundwater or surface water

Annual rate of nutrient units per acre of 
farm units

Unless data is available regarding farm animal type, will assume 140 sq. ft/Nutrient units 
for all calculations.  For properties with no observed livestock, nutrient units were not 

calculated.

Type of Storage
Unless data is available regarding type of storage, assumed scenario that resulted in 

highest threat level rating

Area of land to which pesticides are 
applied Land Area was calculated using aerial imagery

Type of Storage Unless data is available regarding method of storage, will assume below grade storage
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TABLE A3-2
APPLICATION OF MANAGED LAND THREATS
REGIONAL MUNICIPALITY OF YORK

Land Use Activity Contaminants of Potential Concern 
(MOE, 2008) Threat Type Applicable Threat 

Categories
Threat 

Category #

Range of Reference 
# from Tables of 
Drinking Water 

Site Specific Information or Assumptions Used to Address CircumstancesCircumstances of the Threat Category

Agriculture (Intensive)1,2                                     

(threats assigned based on observations from field 
survey)

carbamate pesticides, 
organochlorine/organophosphate 

pesticides, herbicides, metals (e.g. 
aluminum, arsenic, cadmium, copper, 
iron, lead, magnesium, potassium), 

nitrate-nitrogen, petroleum 
hydrocarbons (PHCs), pathogens+

Chemical

The use of land as livestock 
grazing or pasturing land, an 

outdoor confinement area or a 
farm-animal yard

21 200-211 Land Use Outdoor confinement area or farm-
animal yard Threats applied to all applicable lands based on observations during field survey

<120

120 - 300

>300

Land Use Livestock grazing or pasturing land Threats applied to all applicable lands based on observations during field survey

<0.5

0.5 - 1.0

>1.0

Chemicals present Nitrogen and/or Phosphorous (total) The land use may result in the presence of nitrogen or phosphorous (total) in groundwater 
or surface water

Pathogen

The use of land as livestock 
grazing or pasturing land, an 
outdoor confinement area or 

a farm-animal yard

21 1945-1946
Livestock grazing or pasturing land 

for one or more animals

Outdoor confinement area or a farm 
animal yard for one or ore animals

Pathogens present One or more pathogens
The land use may result in the presence of one or more pathogens in groundwater surface 

water

Annual Nutrient Units/Acre
Unless data is available regarding farm animal type, will assume 140 sq. ft/Nutrient units 

for all calculations.  For properties with no observed livestock, nutrient units were not 
calculated.

Land Use Threats applied to all applicable lands based on observations during field survey

Annual Nutrient Units/hectare Unless data is available, will assume >300 NU/hectare
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TABLE A3-2
APPLICATION OF MANAGED LAND THREATS
REGIONAL MUNICIPALITY OF YORK

Land Use Activity Contaminants of Potential Concern 
(MOE, 2008) Threat Type Applicable Threat 

Categories
Threat 

Category #

Range of Reference 
# from Tables of 
Drinking Water 

Site Specific Information or Assumptions Used to Address CircumstancesCircumstances of the Threat Category

Golf Course+,1,2

herbicides, metals (e.g. aluminum, 
arsenic, cadmium, copper, iron, lead, 

magnesium, potassium), nitrate-
nitrogen, organochlorine and 
organophosphate pesticides

Chemical The application of pesticide to 
land 10 55-87 <1 hectare

1 - 10 hectares

>10 hectares

Chemicals present 11 chemicals
The application of one or more of the listed pesticides may result in their presence in 

groundwater or surface water.  Where no data available assumed all potential chemicals 
present.

Chemical The application of commercial 
fertilizer to land 8 19-36 <40%

40% - 80%

>80%

<0.5

0.5 - 1.0

>1.0

Chemicals present Nitrogen and/or Phosphorous (total) The application may result in the presence of nitrogen and/or phosphorous (total) in 
groundwater or surface water

Residential and Urban and Rural Lawns2 n/a Chemical The application of commercial 
fertilizer to land 8 19-36 <40%

40% - 80%

>80%

<0.5

0.5 - 1.0

>1.0

Chemicals present Nitrogen and/or Phosphorous (total) The application may result in the presence of nitrogen and/or phosphorous (total) in 
groundwater or surface water

2 - MOE LUT Table Version 7.1.2.  Available January 7, 2010.
1 - Potential contaminants of concern associated with potentially contaminating activity have been taken from Table 2 - Potentially Contaminating Activities from the MOE Proposal for Amending Ontario Regulation 153/04, Brownfield Record of Site Condition.  Specific threats assigned depended on results of windsheild survey 

Managed Land Data pertaining to managed land calculations based on field survey and aerial imagery 
review

Annual Nutrient Units/Acre
Unless data is available regarding farm animal type, will assume 140 sq. ft/Nutrient units 

for all calculations.  For properties with no observed livestock, nutrient units were not 
calculated.

Managed Land Data pertaining to managed land calculations based on field survey and aerial imagery 
review

Annual Nutrient Units/Acre
Unless data is available regarding farm animal type, will assume 140 sq. ft/Nutrient units 

for all calculations.  For properties with no observed livestock, nutrient units were not 
calculated.

This table has been set up to mimic the Table of Drinking Water Threats and to illustrate where assumptions and decisions have been made to enumerate threats.  The "Circumstances of the Threat Category" column are the circumstances listed in the Table of Drinking Water Threats.  

Notes:
+ indicates potential contaminants of concern determined by professional judgment

Area of land to which pesticides are 
applied Land Area was calculated using aerial imagery
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TABLE A3-3
NUMBER OF ANIMALS PER NUTRIENT UNIT - ASSUMED VALUE

REGIONAL MUNICIPALITY OF YORK

LIVESTOCK SQ M / NU SQ FT / NU

Dairy - Milking Age - Unknown 7 75

Poultry 25 267

Donkeys 26 275

Horses 26 275

Unknown 13 140

The nutrient unit conversion factors are based on barn size.

Conversion factors were obtained from:

Drinking Water Source Protection - Clean Water Act, Ministry of the Environment
November, 2009b

"Technical Bulletin: Proposed Methodology for Calculating Percentage of 
Managed Lands and Livestock Density for Land Application of Agricultural 
Source of Material, Non-Agricultural Source of Material and Commercial 
Fertilizer", Appendix B, Table 4
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TABLE A3-4
APPLICATION OF ROAD SALT THREAT GUIDELINES
REGIONAL MUNICIPALITY OF YORK

Land Use Activity Contaminants of Potential Concern 
(MOE, 2008)

Applicable Threat 
Categories

Threat 
Category #

Range of Reference 
# from Tables of 
Drinking Water 

Threats

Site Specific Information or Assumptions Used to Address Circumstances

Road Salt Application sodium and chloride The application of road salt 12 88 - 95 ≤ 1%

1 to ≤8 %

>8 to >80 %

≥ 80 %

Chemicals present 2 chemicals Assume application will result in the presence of chloride or sodium in surface water 

Percentage of total impervious surface area The amount of impervious surface was calculated using the Technical Rules (MOE, 2009a)

Circumstances of the Threat Category

This table has been set up to mimic the Table of Drinking Water Threats and to illustrate where assumptions and decisions have been made to enumerate threats.  The "Circumstances of the Threat Category" column are the circumstances listed in the Table of Drinking Water Threats.  
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York – Source Water Protection 
Agriculture Questionnaire – Windshield Survey  Site #_______ 

sls w:\active\160900574_york region threats assessment\planning\report\final\cd_files\appendix a\a3 - managed land threats\attachment 
2_questionnaire.doc 1 of 2 

1) Address of the property?  (i.e. fire number) 

2)  Is the property a: 

a. residence only 
b. residence with farm 
c. residence with other business 
d. other: ___________________________________________ 

If a residence on the property: 

3) Is there a heating fuel oil tank visible?  Y or N 

4) Could you observe if there was a private well on the property?  Y or N 

5) Are there any transformers on the property?  Y or N 

6) If yes, how many and approximate size (S, M, L)? 

If a residence with farm: 

7) What is the name of the Farm? 

8) Which vulnerability zone is the property within? 

9) What type of farm is it? 

a. Livestock 
b. Crops 
c. Aquaculture 

10) What kind of livestock are present on the property (and how many visible)? 

a. Cattle                                                  # 
b. Horses                                                # 
c. Swine                                                 # 
d. Poultry                                                # 
e. Sheep                                                # 
f. Other (please specify)___________ # 
g. Unknown. 

11) Is there a manure storage facility (MSF) on the property?  Y or N 



York – Source Water Protection 
Agriculture Questionnaire – Windshield Survey  Site #_______ 
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12) Is the MSF constructed: 

a. At or above ground 
b. Partially above and below grade 
c. Below grade 
d. Unknown. 

13) Is there grazing or pasture land on the property?  Y or N 

14) Is there an animal confinement area (paddock)?  Y or N 

15) What type of crops are on the property? 

a. Orchard 
b. Cash crop (corn, wheat, hay, soya bean, alfalfa, sunflower, etc…) 
c. Other (please specify)________ 
d. Unknown 

16) Are they spreading fertilizer or manure at the time of the Site visit?  Y or N 

17) Which type: a) fertilizer, b) manure, c) unknown? 

18) Are there any fertilizer storage tanks on the property?  Y or N 

19) Are there any above ground storage tanks on the property?  Y or N 

20) If yes, how many? 

21) Are there any vehicle fuel above ground storage tanks on the property?  Y or N 

If a residence with business: 

22) What business is associated with the property (other than agriculture): 

a. Contractors yard 
b. Construction business 
c. Vehicle repair shop 
d. Woodworking shop 
e. Nursery (Garden Centre) 
f. Other (please specify)__________ 

Picture Number Interval: 

Comments: 
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SUBJECT: Drinking Water Quality 

Conditions 
PREPARED 
BY: 

Roger Freymond P.Eng. 
and Kelly McLagan M.Sc.. 

CLIENT: Regional Municipality of 
York 

PROJECT 
NO.: 

122510019 

LOCATION: Regional Municipality of 
York  

DATE: June 28, 2010 

 

Reference: Drinking Water Quality Threat Assessment Methods – Identification 
of Conditions  

OBJECTIVE: 

To document the methodology for the identification of drinking water quality conditions 
within the Regional Municipality of York (York Region) wellhead protection areas 
(WHPA). 

OVERVIEW: 

Technical Rules 126 in Part XI.3, and Technical Rules 138 through 143 in Part XI.5 of 
the Technical Rules: Assessment Report, Clean Water Act, 2006 document as released 
by the Ontario Ministry of the Environment (MOE) on November 20, 2008 (MOE, 
2008a), December 12, 2008 (MOE, 2008b) and November 16, 2009 (MOE, 2009), 
provide direction on identifying and listing drinking water quality threats related to site 
conditions.  Conditions are the result of past activities which lead to the identification of 
a drinking water threat.  Examples of conditions can include the presence of a non-
aqueous phase liquid or other contamination in groundwater in a highly vulnerable 
aquifer, significant groundwater recharge area, or WHPA, or the presence of given 
contaminants in sediment if concentrations are in exceedance of sediment standards 
(MOE, 2009).   

Identified conditions are assigned a risk score of significant, moderate or low based on 
Technical Rules 138 to 143 and an examination of the available information related to 
each threat.  For the purpose of this study, any condition where current and applicable 
data was not available was identified as a potential condition.  Table A4-1 identifies the 
risk scores associated with conditions associated with Technical Rule 126 (1, 3, and/or 
5).  In general the only conditions that would be considered a significant risk are those 
found in an area with an IVS score of 8 or 10 and with evidence of off-site 
contamination or on a property related to a drinking water system.  All other conditions 
or would be conditions are considered moderate, low, or no risks. 
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Table A4-1 – Condition Hazard Score Ranking 

Intrinsic 
Vulnerability 

Score 

Evidence that the condition is 
causing off-site contamination 

and/or condition is on a property 
where a well related to the 

drinking water system is located 

All other situations 

Hazard 
Score 

Risk 
Score 

Are or Would 
be Conditions 

Risk 
Hazard 
Score 

Risk 
Score 

Are or Would 
be Conditions 

Risk 
10 10 100 Significant 6 60 Moderate 

8 10 80 Significant 6 48 Low 

6 10 60 Moderate 6 36 No risk 

4 10 40 No risk 6 24 No risk 

 

STUDY APPROACH: 

The following steps were employed when identifying and assessing conditions within 
York Region. 

Step 1:  Collect EcoLog ERIS Data 
Step 2:  Collect Public Reports   
Step 3:  Review Data Sources to Identify Conditions  

Step 1: Collect EcoLog ERIS Data 

As part of this study a database search was conducted by EcoLog Environmental Risk 
Information Services Ltd. (EcoLog ERIS) in May, 2009 (EcoLog ERIS, 2009).  The 
extent of historical information varies with each database, and current information is 
determined by what is publicly available to EcoLog ERIS at the time of update.  Below is 
a summary of the list of databases from which data was obtained in the EcoLog ERIS 
report that was considered relevant when identifying conditions within York Region:   

Contaminated Sites on Federal Land June 2000-Feb 2009 (FCS) 

The Treasury Board of Canada Secretariat maintains an inventory of all known 
contaminated sites held by various Federal departments and agencies.  This inventory 
does not include properties owned by Crown corporations, but does contain non-federal 
sites for which the Government of Canada has accepted some or all financial 
responsibility.  All sites have been classified through a system developed by the 
Canadian Council of Ministers of the Environment.  The database provides information 
on company name, location, site ID number, property use, classification, current status, 
contamination type and plan of action for site remediation. 
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National Environmental Emergencies System 1974-2003 (NEES) 

In 2000, the Emergencies program implemented NEES, a reporting system for spills of 
hazardous substances.  For the most part, this system only captured data from the 
Atlantic Provinces, some from Quebec and Ontario, and a portion of British Columbia.  
However, NEES is also a repository for all previous Environment Canada spill datasets.  
NEES is composed of the historic datasets – or Trends – which dates from 
approximately 1974 to present.  NEES Trends is a compilation of historic databases, 
which were merged and includes data from NATES (National Analysis of Trends in 
Emergencies System), ARTS (Atlantic Region Trends System), and NEES.  In 2001, 
the Emergencies Program determined that variations in reporting regimes and 
requirements between federal and provincial agencies made national spill reporting and 
trend analysis difficult to achieve.  As a consequence, the department has focused 
efforts on capturing data on spills of substances which fall under its legislative authority 
only (CEPA and FA).  As such, the NEES database was decommissioned in December 
2004. 

Record of Site Condition 1997-Sept 2001, Oct 2004-Feb 2009 (RSC) 

The Record of Site Condition (RSC) is part of the Ministry of the Environment’s 
Brownfields Environmental Site Registry.  Protection from environmental cleanup orders 
for property owners is contingent upon documentation known as a record of site 
condition being filed in the Environmental Site Registry.  In order to file an RSC, the 
property must have been properly assessed and shown to meet the soil, sediment and 
groundwater standards appropriate for the use, such as residential, proposed to take 
place on the property.  Record of Site Condition locations were conservatively included 
as potential conditions because there was the possibility that the site was not cleaned 
up to potable water standards.    

Ontario Spills 1988-2007 (SPL) 

This database identifies information such as location (approximate), type and quantity of 
contaminant, date of spill, environmental impact, cause, nature of impact, etc.  
Information from 1988 to 2002 was part of the ORIS (Occurrence Reporting Information 
System).  The SAC (Spills Action Centre) handles all spills reported in Ontario.  
Regulations for spills in Ontario are part of the MOE’s Environmental Protection Act, 
Part X. 

Anderson’s Waste Disposal Sites 1860s-May 2009 (ANDR) 

The information provided in this database was collected by examining various historical 
documents which aimed to characterize the likely position of former waste disposal sites 
from 1860 to May 2009 The research initiative behind the creation of this database was 
to identify those sites that are missing from the Ontario MOE Waste Disposal Site 
Inventory, as well as to provide revisions and corrections to the positions and 
descriptions of sites currently listed in the MOE inventory. In addition to historic waste 
disposal facilities, the database also identifies certain auto wreckers and scrap yards 
that have been extrapolated from documentary sources. Please note that the data is not 
warranted to be complete, exhaustive or authoritive. The information was collected for 
research purposes only. 
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Step 2: Collect Public Reports 

In addition to the sites identified by EcoLog ERIS (2009), York Region also supplied a 
series of reports related to locations throughout York Region that could be potentially 
identified as conditions.  Below is a listing of the reports that were reviewed as part of 
this assessment: 

 Phase I and II Environmental Site Assessment, 95 Eagle Street East, Newmarket, 
Ontario (2004); 

 Phase II Environmental Site Assessment, Wellington Street and Bayview Avenue, 
Aurora, Ontario (2001); 

 York Region Water Use Assessment, Potential Contaminant Source Inventory, and 
Initial Threat Assessment, Final Report (2006); 

 Phase II Environmental Site Assessment, 17 & 25 Alexander Road, Newmarket, 
Ontario (2005); 

 Annual Monitoring Report 1995, Canadian Landfill Division Site No. 4, Highway 48 
Landfill Site, Volume 1 – Text (1996); 

 Annual Report 2000: Aurora Landfill Site, Aurora, Ontario (2000); 

 Environmental Assessment of an Excavation in the Location of a Former Hydraulic 
Oil Hoist.  95 Eagle Street, Newmarket, Ontario (2004); 

 January 2006 Groundwater Monitoring and Sampling Program Road Allowances of 
Davis Drive and Leslie Street at 1065 Davis Drive, Newmarket, Ontario (2006); and 

 Microbial Contamination Control Plan for Municipal Groundwater Supply Wells 
under the direct influence of Surface Water with Effective in-situ Filtration – 
Stouffville Well Nos. 5 and 6 (2006). 

Step 3: Review Data Sources to Identify Conditions 

Following the data compilation stage, the information obtained from EcoLog ERIS 
(2009) and the reports listed in Step 2 were reviewed to determine if any sites could be 
identified as a condition.  According to Rules 126 and 138 to 143 of the Technical Rules 
(MOE, 2009), a variety of criteria must be met in order for a site to quality as a 
condition, including: 

 The presence of a non-aqueous phase liquid in groundwater in a highly vulnerable 
aquifer, significant groundwater recharge area or WHPA; 

 The presence of a contaminant in groundwater in a highly vulnerable aquifer, 
significant groundwater recharge area of a WHPA, if the contaminant is listed in 
Table 2 of the Soil, Ground Water and Sediment Standards and is present at a 
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concentration that exceeds the potable groundwater standard set out for the 
contaminant in that Table; and 

 The presence of a contaminant in sediment, if the contaminant is listed in Table 1 of 
the Soil Ground Water and Sediment Standards and is present at a concentration 
that exceeds the sediment standard set out for the contaminant in that Table. 

As a result, available data such as soil and groundwater quality reports, spill clean-up or 
remediation efforts, and record of site condition information were reviewed.  For York 
Region, it was determined that in all cases, insufficient data was available to be able to 
allow for the definitive classification of a condition, and therefore all the sites were 
identified as potential conditions.  Figures were generated to show the location of 
potential conditions and the corresponding data source.  Further sampling and data 
collection is required to determine if an actual condition exists. 

DATA GAPS AND UNCERTAINTY: 

Uncertainty 
The level of uncertainty when assessing conditions was based on the reliability of the 
data sources with respect to completeness and geographic accuracy.  Assuming that all 
potential conditions were addressed through the use of the EcoLog ERIS (2009) data, 
combined with reports and input from York Region, the degree of uncertainty associated 
with identifying all potential conditions locations is considered moderate.  The level of 
uncertainty of this exercise increases to high, however, when considering that 
insufficient data was available to classify any of the potential conditions as actual 
conditions.  It was not possible to assess the hazard of each potential condition, as 
required in Part XI.5 of the Technical Rules, and therefore the overall uncertainty of this 
task was increased to high. 

Data Gaps and Recommendations 
Data gaps that were identified related primarily to the lack of available data, resulting in 
the inability to classify or assess any of the potential conditions as actual conditions.  It 
is recommended that potential conditions of interest be further examined during future 
assessments in order to attempt to reduce the degree of uncertainty associated with 
this data gap.  Potential conditions located within the vulnerability 8 and 10 zones 
should be given priority since conditions in these areas could be considered significant 
if the hazard score is 10.    

REFERENCES: 

Advantage Environmental Services Ltd., 2004.  Environmental Assessment of an 
Excavation in the Location of a Former Hydraulic Oil Hoist.  95 Eagle Street, 
Newmarket, Ontario.  Prepared for: Cannington Construction.  June 3, 2004.   

Aqua Terre Solutions Inc., 2006.  January 2006 Groundwater Monitoring and Sampling 
Program Road Allowances of Davis Drive and Leslie Street at 1065 Davis Drive, 
Newmarket, Ontario. Final Report Prepared for Imperial Oil.  May 9, 2006.  
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Azimuth Environmental Consulting Inc., 2006, Microbial Contamination Control Plan for 

Municipal Groundwater Supply Wells under the direct influence of Surface Water 
with Effective in-situ Filtration – Stouffville Well Nos. 5 and 6. Prepared for the 
Regional Municipality of York, January 2006. 

Earth Tech Canada Inc., 2000.  Annual Report 2000: Aurora Landfill Site, Aurora, 
Ontario.  Prepared for Waste Management Inc., March 2001.  

EcoLog Environmental Risk Information Service (EcoLog ERIS).  2009.  Custom 
Reports (0.25 km Search Radius) for Sites 1 to 13 for York Region.  Obtained 
May 6 to May 8, 2009. 

Golder Associates Inc., 1996.  Annual Monitoring Report 1995, Canadian Landfill 
Division Site No. 4, Highway 48 Landfill Site, Volume 1 – Text.  Prepared for 
Waste Management of Canada Inc. March 1996.  

HMO Limited-Consulting Engineers & Environmental Scientists. Phase II Environmental 
Site Assessment, 17 & 25 Alexander Road, Newmarket, Ontario.  Prepared for 
Newmarket Coin Car Wash, 17 Alexander Road, Newmarket, Ontario.  May 6, 
2005.   

Marshall, Macklin, and Monaghan Limited, 2006, York Region Water Use Assessment, 
Potential Contaminant Source Inventory, and Initial Threat Assessment, Final 
Report: Prepared for the Regional Municipality of York, February 23, 2006. 

Ontario Ministry of the Environment, 2008a, Technical Rules: Assessment Report, 
Clean Water Act 2006, and November 20, 2008. 

Ontario Ministry of the Environment (MOE), 2008b, Technical Rules: Assessment 
Report - Clean Water Act, 2006, Administrative Amendments, December 12, 
2008. 

Ontario Ministry of the Environment (MOE), 2009, Technical Rules: Assessment Report 
- Clean Water Act, 2006, Proposed Amendments, November 16, 2009. 

Ontario Clean Water Act, 2006. 

Ontario Ministry of the Environment, 2004, Soil, Groundwater and Sediment Standards 
for Use under Part XV.1 of the Environmental Protection Act. 

Pinchin Environmental, 2004.  Phase I and II Environmental Site Assessment, 95 Eagle 
Street East, Newmarket, Ontario.  Prepared for H.J. Pfaff Motors Inc., 101 Auto 
Park Circle, Woodbridge, Ontario.  August 10, 2004.  

Trow Consulting Engineers Ltd., 2001.  Phase II Environmental Site Assessment, 
Wellington Street and Bayview Avenue, Aurora, Ontario.  Prepared for Mr. Alky 
Poulias, Preserve Homes Inc., 1700 Langstaff Road, Suite 2003, Concord, 
Ontario.  November 9, 2001. 
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Assessment of Drinking Water Quality Threats

Municipal Groundwater Supplies

Figure No.

B1

Title Issues Evaluation

Newmarket Well 14

Notes:  

R² = 0.6399
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REGIONAL MUNICIPALITY OF YORK

Assessment of Drinking Water Quality Threats

Municipal Groundwater Supplies

Figure No.

B2

Title Issues Evaluation

Mount Albert Well 1

Notes:  ODWQS - Ontario Drinking Water Quality Standards. 

Data obtained from the Regional Municipality of York.
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REGIONAL MUNICIPALITY OF YORK

Assessment of Drinking Water Quality Threats

Municipal Groundwater Supplies

Figure No.

B3

Title Issues Evaluation

Mount Albert Well 2

Notes:  ODWQS - Ontario Drinking Water Quality Standards. 

Data obtained from the Regional Municipality of York.
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Data obtained from the Regional Municipality of York. REGIONAL MUNICIPALITY OF YORK

Assessment of Drinking Water Quality Threats
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Figure No.

B4

Title Issues Evaluation

Nobleton Well No. 2

Notes:  

R² = 0.631
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Figure No.

B5

Title Issues Evaluation

Nobleton Well No. 3

Notes:  

R² = 0.8032
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 Data obtained from the Regional Municipality of York. REGIONAL MUNICIPALITY OF YORK

Assessment of Drinking Water Quality Threats

Municipal Groundwater Supplies

Figure No.

B6

Title Issues Evaluation

Ballantrae Well No. 1

Notes:  
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ODWQS - Ontario Drinking Water Quality Standards.  Client/Project

Data obtained from the Regional Municipality of York. REGIONAL MUNICIPALITY OF YORK

Assessment of Drinking Water Quality Threats

Municipal Groundwater Supplies

Figure No.

B7

Title Issues Evaluation

Ballantrae Well No. 2

Notes:  

R² = 0.8414
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ODWQS - Ontario Drinking Water Quality Standards. Client/Project

 Data obtained from the Regional Municipality of York. REGIONAL MUNICIPALITY OF YORK

Assessment of Drinking Water Quality Threats

Municipal Groundwater Supplies

Figure No.

B8

Title Issues Evaluation

Stouffville Well No. 3

Notes:  

R² = 0.4473
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ODWQS - Ontario Drinking Water Quality Standards. Client/Project

 Data obtained from the Regional Municipality of York. REGIONAL MUNICIPALITY OF YORK

Assessment of Drinking Water Quality Threats

Municipal Groundwater Supplies

Figure No.

B9

Title Issues Evaluation

Stouffville Well No. 5

Notes:  

R² = 0.9305
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ODWQS - Ontario Drinking Water Quality Standards. Client/Project

 Data obtained from the Regional Municipality of York. REGIONAL MUNICIPALITY OF YORK

Assessment of Drinking Water Quality Threats

Municipal Groundwater Supplies

Figure No.

B10

Title Issues Evaluation

Stouffville Well No. 6

Notes:  

R² = 0.7315
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