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6.0 WELLINGTON COUNTY

6.1 Township of Wellington North

6.1.1  Arthur Well Supply

The Township of Wellington North has two municipal water supply systems, one servicing the
Town of Mount Forest and a second servicing the Town of Arthur. Within the Township of
Wellington North, Arthur is the only community located within the Grand River watershed that is
serviced by a municipal groundwater system. The serviced area is shown on Map 6-1.

The Arthur Well Supply system consists of 3 wells, 2 pump houses, 2 elevated water tanks and a
distribution system. The municipal system supplies water to approximately 2,770 people within
the community (Conestoga Rovers & Associates, 2009).

The Town of Arthur is currently serviced by three municipal production wells: 7B, 8A, and 8B. All
three of the wells are completed in the deep overburden aquifer at approximately 46 m below
ground surface. The upper surficial quaternary geology has been mapped as a clayey silt to silt
till (Tavistock Till) which covers a large part of the area surrounding Arthur.

Well 7B is located to the west of Arthur along Highway 109 and Wells. 8A and 8B are located
south of the Town of Arthur in a rural setting as presented on Map 6-2. The following tables, Table
6-1 and Table 6-2 provide a summary of the municipal drinking water system and average
pumping rates.

Table 6-1: Municipal Residential Drinking Water System Information for the
Township of Wellington North in the Grand River Source Protection Area
(Arthur Well Supply)

Operating GW or System Number of Users
DS NUMIEr | PSS NEME | o SW Classification® | served?
. Large Municipal 2,770
220000040 | Arthur Well | Township of GW Residential
Supply Wellington North
System

as defined by O. Reg. 170/03 (Drinking Water Systems) made under the Safe Drinking Water Act, 2002.
2 Drinking Water System Regulation 170/03, 2009b

Table 6-2: Annual and Monthly Average Pumping Rates for the Arthur Well Supply

Annual
Well or Avg. Monthly Average Taking?
Intake | Taking? (m3/d)

(m3/d)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Well 7B 120.9 | 185.92 66.6 | 266.87 | 220.69 | 132.23 84.82 96.95 | 136.18 64.97 10.46 100.2 85.19
Well 8A 639.0 713.6 | 701.15 | 528.86 | 496.94 | 782.69 | 689.01 | 645.88 | 433.64 | 655.37 | 820.05 | 824.52 | 375.78
Well 8B 145.1 1.97 20.47 42.48 | 148.93 3.06 | 162.12 | 197.13 | 537.56 | 214.15 2.52 2.33 | 408.79
1 source: Township of Wellington North 2009 annual summary report
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Map 6-1: Arthur Well Supply Serviced Areas
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6.1.2  Vulnerability Analysis

Delineation of Wellhead Protection Areas

Wellhead Protection Areas (WHPAS) associated with the municipal water supply represents the
areas within the aquifer that contribute groundwater to the well over a specific time period. Four
Wellhead Protection Areas are specified, one a proximity zone and the others time-related capture
zones:

e WHPA-A 100m radius from wellhead

e WHPA-B 2-year Time-of-Travel (TOT) capture zone
e WHPA-C 5-year time of travel capture zone

e WHPA-D 25-year time of travel capture zone.

Wellhead protection zones WHPA-E and WHPA-F are not included as part of this study because

the water supply wells are not considered under the direct influence of surface water (GUDI).

Arthur Wellhead Protection Areas

Existing Wellhead Protection Areas for the Township of Wellington North were developed by
Golder Associates in 2005. Flow data for the Arthur system was reviewed, and updated flow
projections were provided to Golder to develop the updated Wellhead Protection Areas. The
models were also updated to reflect the new well system configuration for each of the systems.
Wellhead Protection Areas for the Arthur Well Supply are presented on Map 6-2.

There are two distinct Wellhead Protection Areas for the Arthur 7B and Arthur 8A/B wells. The
25-year capture zone for Well 7B extends northeast encircling the urban footprint of Arthur, which
is serviced by municipal sanitary sewers. The 25-year time of travel capture zone (Zone D) for
Well 7B wellhead protection area has a total land area of approximately 6.16 km?. The land with
the 25-year time of travel capture zone encompasses a portion of the urban area and extends
into rural areas to the northeast and southeast and consists of residential, commercial, cemetery,
industrial, forested, and agricultural lands.

The 25-year capture zone for Arthur Wells 8A/B also extends northeast approximately 3.1 km
outside the city to the east. The Conestoga River and its tributaries transect both Wellhead
Protection Areas, and are within approximately 50 m from Well 7B and 200 m from Wells 8A/B.
Land use overlying the Wellhead Protection Areas is primarily rural agricultural, although Zone D
of Well 7B Wellhead Protection Area encroaches into the urban area. A few private septic systems
and storm water infiltration features were identified within the 2-year capture zones (Zone B), and
several water wells are mapped throughout the Wellhead Protection Area extents. Two historic
waste disposal sites were also identified in Zone D of the Well 7B Wellhead Protection Area.

Projected pumping rates for Arthur Wells 8a/8b is approximately 350 m®/day greater than for
Arthur Well 7b. However, due to the nature of the flow paths, the 25-year time of travel capture
zone (Zone D) for Wells 8a/8b has a total land area of approximately 4.74 km?, which is slightly
less than the Well 7b Wellhead Protection Area.
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Map 6-2: Arthur Well Supply Wellhead Protection Areas
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Modelling Approach for the Arthur Well Supply

For all municipal wells included in the study, computer based three-dimensional groundwater flow
models were used to delineate the extent of each protection zone determined by time-of-travel to
the wellhead. This involved the refinement of time of travel analysis conducted as part of the 2001
MOE Groundwater Studies Initiative (Conestoga Rovers and Associates, 2007 and 2009).

While numerical models account for the three-dimensional flow through the groundwater system,
the time of travel analyses were used to define the zones within the wellhead protections areas.
With the exception of WHPA-A, which is based solely on proximity to the well or well field, the
shape of the time of travel capture zones are determined primarily by the regional groundwater
flow pattern, variations in aquifer properties, proximity to surface water features in contact with
the aquifer system, and mutual interference between wells.

Time of travel capture zones were refined under this study using surveyed well locations, updated
operational schedules (current as 2009), and updated forecasted pumping rates that account for
future growth within each Wellhead Protection Area. Forecasted 2021 water demand was
estimated based on the average 5-year pumping rate (2001 through 2006) and annual population
growth rates reported in official plan documents, or as provided by municipal representatives.

Aquifer Vulnerability Index (AVI) assessed under the MOE Provincial Groundwater Studies
Program initiated in 2001 was used in this study to categorize areas of intrinsic groundwater
vulnerability as high, medium, or low within each Wellhead Protection Area. The AVI method
provides a basic approach for decision-making, which considers the hydraulic conductivity of the
pathway for water infiltrating from the ground surface and, in considering the uppermaost significant
aquifer, has respect for the shallow groundwater. Each category inversely reflects the relative
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amount of protection provided by the physical features that overlie the aquifer closest to the
ground surface (e.g., overlying strata, their hydraulic conductivities and thicknesses).

The AVI maps generated under the provincial program are regionally-derived products based
largely on water well records, local geology and other hydrogeological data.

Vulnerability Scoring for the Arthur Wellhead Protection Areas

The Aquifer Vulnerability Index (AVI) mapping was developed for bedrock and deep overburden
aquifers in the Municipality of Wellington North by Golder in 2006. Detailed methods for
vulnerability scoring is outlined in Chapter 3.

Each Wellhead Protection Area was subdivided by the boundaries of the adjusted groundwater
vulnerability index mapping. Based on the intersection, vulnerability scores ranging from 2 (low
vulnerability) to 10 (high vulnerability) were generated across each Wellhead Protection Area,
providing a relative indication of the intrinsic susceptibility of the underlying aquifer to

contamination from drinking water quality threats. Thefollowing-vulnerability scoresare presented
belew-inTable7-3-The unadjusted intrinsic vulnerability is shown on Map 6-3.

Identification of Transport Pathways and Vulnerability Adjustment
Transport pathways are features that may increase the aquifer’s vulnerability. Natural pathways,
such as fracturing and karsts features, were considered in the regional ISI/AVI index mapping.

The existing potential threat source databases developed by WHI (2003) and Golder (2005) under
previous provincial studies along with land use inventories completed under this study were used
as a starting point to identify transport pathways within each Wellhead Protection Area. Available
water well record databases, provincial and municipal mapping, aerial photography, and other
source mapping data were also reviewed to determine the location of these features. Some
additional databases used to identify transport pathways include the Ontario Drinking Water
Information System (DWIS) database, oil and gas well inventories, Provincial Groundwater
Monitoring Network (PGMN) database, the MNR NRVIS and Ontario Geologic Survey (OGS) pits
and quarries inventories, and the MOE Sewage Treatment Plant (STP) inventory. Sewer and
water-serviced subdivision and settled areas were determined through searches of government
databases and cooperation with municipal representatives. Developed properties without sewer
or water service were typically assumed to have septic systems.

Transport Pathways in the Arthur Wellhead Protection Areas
The following is a summary of the identified transport pathways:
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e Municipal sewer infrastructure and septic systems;

o Well clusters and excavations (including construction and aggregate pits); and

e Alarge industrial property is located on the southern section of town where there are many
excavations and what appear to be several dug settling ponds exist.

The transport pathways for the Arthur Wellhead Protection Areas are shown on Map 6-4.

Adjusted Vulnerability Scoring for the Arthur Wellhead Protection Areas

Four factors were considered prior to adjusting the vulnerability of an area: (1) hydrogeological
conditions, (2) the type and design of a pathway, (3) cumulative impact (density) of pathways,
and (4) the extent of any assumptions used in the assessment.

Hydrogeologic conditions defining the intrinsic vulnerability of the aquifer, including type of aquifer,
type and thickness of overburden materials, and groundwater flow conditions were considered
within each WHPA and relevance of the existing ISI/AVI index mapping. These conditions were
considered in conjunction with the type and design of the pathway, where known. The cumulative
impact of multiple transport pathways (density and type of pathways) within a grid cell was also
considered for vulnerability score adjustment. The spatial distribution of the constructed pathways
provides a general indication of the aerial extent across which the vulnerability modifier should be
applied, while the density of the constructed pathways provides a general indication of the
likelihood of a constructed pathway providing a connection between a surface (or near surface)
source of contamination and the aquifer of interest. It was assumed that a greater density of
transport pathways (e.g., a cluster of private wells) represents a greater probability of
contaminants being transported from the ground surface into the aquifer. As such, where multiple
pathways were identified, or where multiple pathways were assumed, groundwater vulnerability
was adjusted accordingly to reflect greater vulnerability.

In addition to the spatial distribution and density of the pathways in each WHPA, the physical
characteristics of the pathway was considered, where known or assumed, to determine if the
constructed pathway extends to the water table or breaches protective layers (e.g., low
permeability soils or bedrock strata) above the aquifer(s) of interest. Where a constructed pathway
is not deep enough to penetrate the natural protective layers above the aquifer, an adjustment to
the original score may not be necessary. Conversely, where the constructed pathway completely
penetrates the overlying layers (e.g., an improperly abandoned or poorly constructed well) then
an adjustment (increase) in the intrinsic vulnerability may be warranted on a local basis. To be
conservative, it was assumed all identified pathways had the potential to breach the natural
protective layers above the aquifer.

Since septic and sanitary sewer systems and infrastructure were only identified within the 2-year
time-of-travel capture zone, only those areas within the WHPA-B protection zone with an initial
vulnerability score of less than 10 were selected for a transport pathway score adjustment. The
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transport pathway areas of influence are shown on Map 6-5 and the final vulnerability score is
shown on Map 6-6.

Uncertainty in the Wellhead Protection Area Delineation and the Vulnerability Scoring for
the Arthur Well Supply

Data errors and data gaps are likely present in the information collected and thus the level of
certainty is limited by the quality and completeness of the information available at the time the
work was performed. Uncertainty associated with the regional aquifer vulnerability index mapping
as part of the groundwater vulnerability analysis was determined to be high. Typically, the spatial
accuracy and density of data points used to generate the mapping was low within the vulnerable
areas included in this study. Since the vulnerability scoring is a fundamental segment brought
forward to the threats evaluation, uncertainty must remain high for the number of significant
threats identified.
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Map 6-3 Arthur Well Supply Unadjusted Intrinsic Vulnerability
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Map 6-5: Arthur Well Supply Wellhead Protection Area Transport Pathways Areas of
Influence
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Map 6-6: Arthur Well Supply Wellhead Protection Area Final Vulnerability
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Managed Lands within the Arthur Wellhead Protection Areas

Managed lands are lands that may receive agricultural source material (ASM), non-agricultural
source material (NASM) or commercial fertilizer and can be divided into 2 categories of
agricultural managed lands (AML) and non-agricultural managed lands (NAML). Agricultural
managed lands include cropland, fallow and improved pasture that may receive ASM. Non-
agricultural managed lands may include golf courses, sports fields, residential lawns and other
built-up grassed areas or turf that may have commercial fertilizers applied.

Calculation of the percentage of managed lands was done in accordance with Technical Rule
16(9) (MOECC@E 20179919) with details outllned in Chapter 3 of this Assessment Report

threat—'Fheref-ere—Tthe percentage of managed Iands was onIy calculated where the vulnerablllty
score in each Wellhead Protectlon Areas was 6 or greater e
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The results of the calculations for managed lands are provided in Table 6-3 and Map6-7, for the

Arthur Wellhead Protection Areas.

Table 6-3: Managed Lands Percentage in the Arthur Wellhead Protection Areas
Township Location Well WHPA-A WHPA-B WHPA-C WHPA-D
Wellington Arthur 7A/7B 241618.88% | 47.72% | N/Ae83.12% | 63-8650.64%

North 8A/8B 79.39% 96.11% NAe4.87% N/AS

The coding of N/A indicates that the vulnerability score in this area is 4 or less, and this area has
not been assessed.

Livestock Density within the Arthur Wellhead Protection Areas

Technical Rule 16 also requires the mapping of livestock density. Livestock density is defined as
the number of nutrient units over a given area, and is expressed by dividing the nutrient units by
the number of acres in the agricultural managed land area or the livestock grazing area depending
on the threat being assessed. Livestock density is used as a measure to determine the intensity
of livestock animals and as such can be used as a measure of the potential for generating, storing
and land applying agricultural source material. The method to calculate livestock density is
detailed in Chapter 3 of this Assessment Report.
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The results of the calculations for livestock densities are provided in Table 6-4 and Map 6-8, for
the Arthur Wellhead Protection Areas.

Table 6-4: Livestock Density (NU/acre) in the Arthur Wellhead Protection Areas
Township Location Well WHPA-A | WHPA-B | WHPA-C | WHPA-D
7AI7B 0 0.13 N/AO 6950
Wellington North Arthur '
8A/8B 2.59 0.801 N/AO N/A

The coding of 0 indicates that there were no agricultural livestock barns to contribute nutrients
and therefore the value for livestock density is 0. The coding of N/A indicates that the vulnerability
score in this area is 4 or less, and this area has not been assessed.

Assumptions While Assigning Non-Agricultural Managed Lands

Some default values were used for estimating NAML based on the air photo interpretations and
for ease of calculating. Roads generally had right-of-ways that were about 50% of the parcel size
while the rest was the actual roadway, so most of these parcels were given NAML percentage of
50%. Parks or other open green-space that were interpreted as turf or grass were all assumed to
have commercial fertilizers applied and thus defined as managed lands.
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Percent impervious surface area for the Arthur WHPAs was calculated using the moving window
average method, which is described further in Chapter 3 of this Assessment Report. Table 6-5
and-Map 6-9 provides -a-summary-of-percent imperviousness within each of the Arthur Wellhead
Protection Areas.
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Map 6-8: Arthur Well Supply Livestock Density
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Map 6-9: Arthur Well Supply Percent of Impervious Surfaces
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6.1.3  Drinking Water Threats Assessment

The Ontario Clean Water Act, 2006, defines a Drinking Water Threat as “an activity or condition
that adversely affects or has the potential to adversely affect the quality or quantity of any water
that is or may be used as a source of drinking water, and includes an activity or condition that is
prescribed by the regulation as a drinking water threat.” A Prescribed Drinking Water Threats
table in Chapter 3 of this Assessment Report lists all possible drinking water threats.

Identification of Significant, Moderate and Low Drinking Water Quality Threats for the
Arthur Well Supply

The identification of a land use activity as a significant, moderate, or low drinking water threat
depends on its risk score, determined by considering the circumstances of the activity and the
type and vulnerability score of any underlying protection zones, as set out in the Tables of Drinking
Water Threats available through www.sourcewater.ca. Information on drinking water threats is
also accessible through the Source Water Protection Threats Tool: http://swpip.ca. The
information above can be used with the vulnerability scores shown in Map 6-6 to help the public
determine where certain activities are or would be significant, moderate and low drinking water
threats.

Table 6-6 provides a summary of the threat levels possible in the Arthur Well Supply for Chemical,
Dense Non-Aqueous Phase Liquid (DNAPL), and Pathogens. A checkmark indicates that the
threat classification level is possible for the indicated threat type under the corresponding
vulnerable area / vulnerable score; a blank cell indicates that it is not. The colours shown for each
vulnerability score correspond to those shown in Map 6-6.

Table 6-5: Identification of Drinking Water Quality Threats in the Arthur Wellhead
Protection Areas
- Threat Classification Level
Threat Type Vu'Rfé:ble Vulréiroark:hty Significant | Moderate Low
80+ 60 to <80 | >40 to <60
. WHPA-B 8 v v v
Chemicals WHPA-B/C/D 6 v v
WHPA-C/D 2 & 4
Handling / Stora ‘ WHPA-A/B/C Any Score v
N APLg ge o WHPA-D 6 v v
WHPA-D 2 & 4
wHPA-A (RO v v
Pathogens WHPA-B 8 v v
WHPA-B 6 v
6.1.4  Conditions Evaluation

Conditions are contamination that already exist and are a result of past activities that could affect
the quality of drinking water. To identify a Condition, Part X1.3, Rule 126 of the CWA Technical
Rules (2009b), lists the following two criteria for groundwater sources:

¢ The presence of a non-aqueous phase liquid in groundwater in a highly vulnerable aquifer,
significant groundwater recharge area or wellhead protection area.
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e The presence of a contaminant in groundwater in a highly vulnerable area, significant
groundwater recharge area or a wellhead protection area, if the contaminant is listed in
Table 2 of the Soil, Groundwater and Sediment Standards and is present at a
concentration that exceeds the potable groundwater standard set out for the contaminant
in that Table.

The above listed criteria were used to evaluate potentially contaminated sites within the Arthur
WHPAs to determine if such a Condition was present at a given site.

Conditions Evaluation for the Arthur Well Supply

There is no indication of existing groundwater conditions resulting from past activities or spills that
constitute a drinking water threat (as defined under Part XI.3 Rule 126 of the Assessment Report
Technical Rules).

Ecolog records from the Occurrence Reporting Information System (1988-2002) were reviewed
to identify reported spills and occurrences within each Wellhead Protection Area that have the
potential to contaminant groundwater. Fuel spills were identified in Arthur. These spills may have
resulted in surface water or soil contamination, but none were reported to have contaminated
groundwater.

6.1.5 Drinking Water Quality Issues Evaluation

The objective of the Issues evaluation is to identify drinking water Issues where the existing or
trending concentration of a parameter or pathogen at an intake, well or monitoring well would
result in the deterioration of the quality of water for use as a source of drinking water. The
parameter or pathogen must be listed in Schedule 1, 2 or 3 of the Ontario Drinking Water Quality
Standards (ODWQS) or Table 4 of the Technical Support Document for Ontario Drinking Water
Standards, Objectives and Guidelines (Technical Rules XI.1 (114 - 117)). Elevated
concentrations of selected parameters that are naturally occurring or where effective treatment is
in place are not considered drinking water Issues.

Once a drinking water Issue is identified, the objective is to identify all sources and threats that
may contribute to the Issue within an Issue Contributing Area and manage these threats
appropriately. If at this time the Issue Contributing Area can not be identified or the Issue can not
be linked to threats then a work plan must be provided.

If an Issue is identified for an intake, well or monitoring well, then all threats related to a particular
Issue within the Issue Contributing Areas are significant drinking water threats, regardless of the
vulnerability.

Data Sources for the Drinking Water Quality Issues Evaluation
Drinking water quality data for each municipal well and surface water intake was collected from
governmental sources, including:

Engineer Reports

Operator Statements

The Drinking Water Information Systems Database (DWIS)
Annual Reporting to the MOE-MECP (web-based)

The Assessment Report's Watershed Characterization Report
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Drinking Water Quality Issues Evaluation for the Arthur Well Supply
Parameters that are possible Issues are listed in Table 6-7. The table lists the parameter or
pathogen of concern, and municipal well at which the exceedance(s) occurred, frequency of
occurrence, potential source of contamination, and source of information.

Table 6-6: Summary of Possible Water Quality Issues
- Potential
Mu\r/1V|C|paI PTG Contaminant Contaminant Reference Comments
ell Pathogen
Source
Annual Commonly exceeds
Arthur 7A Iron Chemical Naturally Reporting; ODWQS Technical
and 7B Occurring BM Ross, Support Document
2001 Table 4.
Arthur 7A Naturall énnuatl_ i Infrequently exceeds
arr1d L7'rB Fluoride Chemical Oicuurr?ir?g BI(\e/Iplcf)eroIsns% ODWQS Schedule
2001 2
Annual Commonly exceeds
Arthur 7A Water Colour | Chemical Natura!ly Reporting; ODWQS Technical
Occurring BM Ross, Support Document
2001 Table 4.
Total Annual_ Occasionally
Arthur 7A ; . Naturally Reporting; exceeds ODWQS
Dissolved Chemical . )
and 7B Solids Occurring BM Ross, Technical Support
2001 Document Table 4.
Annual Infrequently exceeds
. Naturally Reporting; ODWQS Technical
Arthur 78 Manganese Chemical Occurring BM Ross, Support Document
2001 Table 4.

There is currently no evidence to suggest that the presence of any of these parameters would
lead to a deterioration of the Arthur Well Supply drinking water quality, nor is there any evidence
to suggest a trend of increasing concentrations. In addition, the parameters of concern are all
naturally occurring. No Issues have been identified under Rule 114 of the Technical Rules
(MOEMOECC, 2017695).

Summary of Water Quality Issues Evaluation for the Arthur Well Supply

A total of four parameters listed in Table 6-7 (iron, water colour, total dissolved solids, and
manganese) were identified to commonly or occasionally exceed the drinking water quality
standards of the Technical Support Document for Ontario Drinking Water Standards, Objectives,
and Guidelines, and one parameter (fluoride) that was found to infrequently exceed the limits
listed under Schedule 2 of the Ontario Drinking Water Quality Standards (CRA, 2009). It was
noted, however, that the identified Issues for the Arthur Well Supply are naturally occurring,
therefore, no Issues are reported for the Arthur Well Supply.

Limitations and Uncertainty for the Drinking Water Quality Issues Evaluation for the
Arthur Well Supply

Data collected for the Issues Evaluation was limited in quantity and in temporal continuity. Raw
water quality results ranged from 2 to 18 years in age, depending on the source. Recent analytical
data typically included only raw water analysis for pathogens. Analytical data for metals, chemical
and physical parameters were typically after treatment, resulting in the possibility for false
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negatives. Also, since large temporal gaps existed in the data, it was difficult to define increasing
trends.

6.1.6  Enumeration of Significant Drinking Water Quality Threats

The Technical Rules require an estimation of the number of locations at which an Activity is a
significant drinking water threat and the number of locations at which a Condition resulting from
past activity is a significant drinking water threat.

The enumeration of land use activities that may be associated with prescribed drinking water
threats was based on a review of multiple data sources, including public records, data provided
through questionnaires completed by municipal officials, previous contaminant/historical land use
information, and data collected during windshield surveys. No site specific information was
collected; therefore. As more site specific information becomes available during the source
protection planning process, the presence of drinking water threats and their current level of
management can be confirmed.

Drinking water threats as defined in the Ontario Clean Water Act (2006) were identified within the
Arthur Wellhead Protection Areas through an enumeration of land use activities that may be
associated with Prescribed Drinking Water Threats (Ontario Regulation 287/07).

The main objective of the assessment was to identify significant threats. A significant threat to a
source of drinking water has a high likelihood of rendering a current or future drinking water source
impaired, unusable or unsustainable, combined with a potential route for the contaminant to enter
the source water.

Methodology for Enumerating Significant Drinking Water Quality Threats

Land use inventories were developed for each vulnerable area to associate activities with
prescribed drinking water quality threats and generate a list of threats that are or have the potential
to adversely affect the quality of drinking water. Existing and historical land uses were identified
for each land parcel within (or intersecting) each Wellhead Protection Area and logged into a
geospatial drinking water threat source database based on unique parcel identifiers (PINS).

A series of field walks and windshield surveys within the vulnerable areas was undertaken to
identify existing land use activities. Residential, commercial, industrial, municipal, and other land
uses were identified, cataloged and mapped within each Wellhead Protection Area. Other sources
of information included government databases, assessment information, aerial photography, and
general knowledge of the study area through Municipal representatives. EcoLog Environmental
Risk Information Services Ltd. (ERIS) was used to conduct a search of available federal,
provincial and private databases within each Wellhead Protection Area. Searchable databases
which returned records are listed below.

Aggregate Inventory

Certificates of Approval

Environmental Registry

ERIS Historical Searches

Fuel Storage Tank

Occurrence Reporting Information System

Ontario Regulation 347 Waste Generators Summary
Ontario Regulation 347 Waste Receivers Summary
Pesticide Register

Private and Retail Fuel Storage Tanks
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e Scott's Manufacturing Directory
e Water Well Information System

Land use categories were adapted from the Municipal Property Assessment Corporation (MPAC)
property codes

A North American Industrial Classification System (NAICS) code was assigned to each land use
activity identified within each parcel. In many instances, the land use activities identified through
the available database searches, in the field, or through air photo interpretation differed from the
MPAC property code classification. Professional judgment was used to assign an appropriate
NAICS code. Where more than one land use activity was identified within a property, the
appropriate NAICS codes were assigned.

The land uses identified within each parcel were used to determine if the associated activity (or
activities) represents a potential significant threat to a drinking water source for which a policy in
the source protection plan would be required to reduce or eliminate the threat.

The key data sources used to identify threats within the Arthur Wellhead Protection Areas
included the following: Windshield surveys; government databases; assessment information;
aerial photography; discussions with municipal representatives; EcoLog Environmental Risk
Information Services Ltd. Search; and Municipal Property Assessment Corporation (MPAC)
property codes.

Significant Drinking Water Quality Threats in the Arthur Wellhead Protection Areas
Table 6-8 summarizes the total number of significant pathogen, chemical, and DNAPL threats
identified within each vulnerable area.

Table 6-7: Significant Drinking Water Quality Threats in the Arthur Wellhead
Protection Areas
Number of | Vulnerable
1 2
PDWT! # Threat Subcategory Activities Area
1 Was_te Dlspos_al Site- Storage of Hazardous Waste 1 WHPA-A
at Disposal Sites
Sewage System or Sewage Works- Septic i
2 SystemOnsite Sewage Systems 2 WHPA-A
Application of Agricultural Source Material to Land 3 WHPA-A
Application of Commercial Fertilizer 2 WHPA-A
10 Application of Pesticide to Land 3 WHPA-A
. WHPA-A,
16 Handling and Storage of DNAPLs 2 WHPA-C
17 Handling and Storage of Organic Solvents 1 WHPA-A
Total Number of Properties 6
Total Number of Activities 14
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Table 6-7: Significant Drinking Water Quality Threats in the Arthur Wellhead
Protection Areas

Number of | Vulnerable

" 2
PDWT! # Threat Subcategory Activities Area

1. Prescribed Drinking Water Threat Number refers to the prescribed drinking water threat listed in O.Reg
287/07s.1.1.(1).

2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL by
Prescribed Drinking Water Threat category.

Note: Storm sewer piping is not considered to be part of a storm water management facility.

Limitations and Uncertainty for the Enumeration of Significant Drinking Water Supply
Threats for the Arthur Well Supply

Certainty in the threats evaluation is limited by the completeness and accuracy of the land use
information and knowledge of the circumstances associated with the parcel-based activities
identified across the study area. Any revisions to the vulnerability scoring and/or to the list of
activities/Conditions and their circumstances would effectively impact the threats evaluation,
altering the number of significant threats identified within the vulnerable areas included in the
study. As the threats evaluation was a desktop exercise, verification would be needed to confirm
the threats listed above.

Limitations include the general completeness of the databases used, currency of the data,
accuracy of the data, and the generic nature of the threat ranking.

The following assumptions were made during the threat evaluation:
¢ ASM and NASM assumed based on land use activities, qualities estimated,;
e Application of pesticides assumed based on land use activity;

e The presence of a on-Site septic system could lead to the discharge of a pathogen in the
ground or surface water; and

e Storage of pesticides was based on the presence of farm buildings. The circumstances
were unknown, therefore the quantities were assumed.
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6.2 Township of Mapleton

Two municipal groundwater supply wells are located within the Township of Mapleton within the
Grand River Source Protection Area: Drayton and Moorefield.

6.2.1  Drayton Well Supply

The Village of Drayton Well Supply system provides water for the Village of Drayton which has a
population of approximately 1,550 persons (Statistics Canada, 2002). The area serviced is shown
in Map 6-10. The system consists of two production wells located in a pumphouse off of Wood
Street.

The Drayton production wells are both 250 mm diameter wells located approximately 6.1 m apart
and in the context of this report they were modelled as a single source. Well 1 was drilled to a
depth of 66.29 m in 1967 and Well 2 was drilled to a depth of 67.05 m in 1984. The two municipal
wells were completed as open holes in the upper portion of the dolostone bedrock aquifer which
is overlain by about 58 m of fine-grained overburden (Burnside, 2001c).

The Drayton Well Supply system operates according to Permit to Take Water (PTTW) No. 85-P-
2004. According to the permit, the rate from the Drayton wells is not to exceed 2.73 m3/min and
the daily amount is not to exceed 3,927 m®day. As required by the Permit to Take Water
conditions, two domestic wells referred to as the Thomson Well and the Flinkert Well are
monitored for water levels (Burnside, 2009a).

6.2.2  Moorefield Well Supply

The Moorefield Well Supply system services the small hamlet of Moorefield located at Wellington
Road 10 and Concession 8 with a population of approximately 550 residents. The water supply
system includes two production wells which are located at the Public Works property on
Wellington Road 10. The serviced area is shown on Map 6-10.

Moorefield Well 1 was originally installed in 1996 and was drilled to a total depth of 91.5 m.
Moorefield Well 2 was installed in 2002 as a backup well. Due to similarity in construction and
separation distance these wells were also modelled as a single source in the context of this report.
Water in the wells comes from an extremely permeable portion of the dolomite bedrock aquifer at
a depth of 82 m. The aquifer responds as a confined aquifer with little to no leakage. Overburden
sediments consist of primarily fine grained silt and clay till (Burnside, 2002a).

The Moorefield Well Supply system operates according to Permit to Take Water No. 4651-6JTS55
which provides that the pumping rate from each well is not to exceed 910 L/min and the daily
amount from each well is not to exceed 1,310 m®/day (Burnside, 2009b). As part of the PTTW, a
monitoring program has been established and results are reported annually to the MECPOE. Two
monitoring wells known as the Yard Well and Lounabury Well are included in this program.
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Map 6-10: Township of Mapleton Serviced Areas
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Table 6-9, Table 6-10 and Table 6-11 summarize the municipal groundwater systems and
pumping rates for both the Drayton and Moorefield Well Supply systems within the Township of

Mapleton.
Table 6-8: Municipal Production Wells in the Township of Mapleton
Permitted
Well Depth (m) Open Interval PTTW Number Pumping Rate

Drayton PW1 66.3 62.2mto 66.3m 85-P-2004 273 L/min
Drayton PW2 67.05 61.6 mto 67.05m

Moorefield PW1 91.5 76.2mto91.5m 4651-6JTS55 910 L/min
Moorefield PW2 91.5 73.1mto91.5m

Table 6-9: Municipal Residential Drinking Water System Information for the
Township of Mapleton in the Grand River Source Protection Area
(Drayton and Moorefield Well Supply Systems)
DWS Operating GWor | System Number of
Number DS [T Authority SW Classification? Users Served?
220004064 Drayton Well OCWA GW Large Mu_n|C|paI 1,550
Supply Residential System
Moorefiled Large Municipal 550
260069732 Well Supply OCWA GW Residential System

1 as defined by O. Reg. 170/03 (Drinking Water Systems) made under the Safe Drinking Water Act, 2002.
2 Drayton and Moorefield 2009 Annual Reports (O.Reg 170/03)

Table 6-10: Annual and Monthly Average Pumping Rates for Mapleton Municipal Residential
Drinking Water Systems in the Grand River Region
Annual
Well or Avg. Monthly Average Taking?
Intake Taking? (m3/d)
(m3/d)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Drayton
PW1 453.03 | 438.66 | 458.44 | 461.38 | 418.93 | 445.36 | 506.08 | 472.20 | 392.85 | 508.09 | 455.33 | 444.18 | 434.88
Drayton
PW2 8.54 0.83 0.79 3.01 221 | 30.23 1.08 2.23 42.8 0.78 16.23 111 1.25
Moorefield
PW1 60.98 | 71.63 | 71.39 | 63.81 | 63.84 | 63.84 | 61.96 | 60.39 | 54.64 | 56.42 54.91 | 52.84 | 56.04
Moorefield
PW?2 5454 | 7649 | 66.46 | 69.26 | 64.17 | 6450 | 65.62 | 61.96 | 57.72 | 63.23 58.99 | 60.38 | 65.75
1 source: Township of Mapleton 2009 annual summary report
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6.2.3  Vulnerability Analysis

Delineation of Wellhead Protection Areas

Wellhead Protection Areas associated with the municipal water supply represents the areas within
the aquifer that contribute groundwater to the well over a specific time period. Four Wellhead
Protection Areas are specified, one a proximity zone and the others time-related capture zones:

WHPA-A 100m radius from wellhead

WHPA-B 2-year Time-of-Travel (TOT) capture zone
WHPA-C 5-year TOT capture zone

WHPA-D 25-year TOT capture zone

Modelling Approach for the Drayton and Moorefield Well Supply Systems

The Township of Mapleton delineated Wellhead Protection Areas as part of their previous
groundwater management study (Golder, 2006a). The Wellhead Protection Areas were
delineated using a regional scale MODFLOW model for the Township of Mapleton and the
southern half of Wellington-North. The model was constructed and calibrated with available
hydrogeological data and hydrogeological mapping products as described in the Groundwater
Protection Study report (Golder, 2006a). The pumping rates used in developing the capture zones
were based on a forecast of anticipated future groundwater use and are provided in Table 6-12.

Table 6-11: Pumping Rates Used for Wellhead Protection Area Delineation of
Drayton and Moorefield Well Supply Systems

Supply Wells Pumping Rate Used
Drayton PW1/2 1,208 m3/ day
Moorefield 225 m?/ day

To develop Time of Travel capture zones, groundwater particles were released at the pumping
wells in the models and tracked backwards towards their source of origin (recharge). At each well
location, particles were released in all hydrostratigraphic units “open” to the wellbore. The time-
related pathlines that are subsequently generated by the model from this analysis are then
overlain and a single Time of Travel capture zone drawn around the “family” of pathlines
generated at each well. To check the capture areas generated from the backward tracking
analysis (and in some cases to refine the Time of Travel outline produced) a series of forward
particle tracking simulations were completed. The resulting capture zone from this process
represents the two-dimensional (2-D) projection of the particle outlines to ground surface. The
models infer that the groundwater flow systems are equivalent porous media at the scale of the
time-related capture zones under consideration. While groundwater flow in bedrock aquifers
occurs primarily in the fractures, the use of an equivalent porous medium approach can still
provide a reasonable approximation of the time of travel related capture zones of a bedrock supply
well provided the scale of observation is much greater than the scale of individual fractures, and
consideration is given to the selection of a reasonable “effective” porosity. The effective porosity
assumed for the travel time calculations was 5% (Golder, 2006a).

Delineation of the Drayton and Moorefield Wellhead Protection Areas
The locations and orientations of the Drayton and Moorefield Wellhead Protection Areas are
shown in Map 6-11 and Map 6-12, respectively.
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The Drayton capture zones extend in a north-east direction from the well up gradient of regional
groundwater flow in the bedrock. The WHPA-D zone extends approximately 6 km from the well
and the total Wellhead Protection Area covers an area of 1,082 ha. The Moorefield capture zones
also extend in a north-east direction. The Wellhead Protection Area is 4 km long and
approximately 900 m wide with a total area of 236 ha.

Delineation of WHPA-E and WHPA-F for the Drayton and Moorefiled Wellhead Protection
Areas

None of the wells in this study have been identified as GUDI, therefore delineation of a WHPA-E
was not required. The Technical Rules also require that a WHPA-F be delineated for a well when
the wells Wellhead Protection Area contains a WHPA-E and a drinking water Issue is identified
that originates outside of the areas WHPA-A through WHPA-E. Since a WHPA-E was not required
for any of the wells, the delineation of a WHPA-F was also not required.

Uncertainty of the Delineation of the Drayton and Moorefield Wellhead Protection Areas
The delineation of the Wellhead Protection Areas was completed by Golder in the Wellington
County Groundwater Protection Study, 2006 through the use of a MODFLOW groundwater
model. The model was completed based on a number of simplifying assumptions that incorporate
some level of uncertainty that is dependent on the nature, spatial distribution and density of
available data.

The groundwater model was calibrated to represent steady state conditions in the aquifer using
static water levels from 1,323 points. The NRMS error for the calibration is reported as being 4.5%
which is considered to be within the acceptable limits of less than 10% for numerical models
(Golder, 2006a). Model boundary conditions included river boundaries, constant head boundaries
and pumping well boundaries.

Uncertainties within the model are associated with limitations in the availability of subsurface
information and can be related to projected variability in the aquifer properties (e.g. hydraulic
conductivity; porosity) or uncertainties with the conceptual model (e.g. groundwater-surface water
interactions; location of flow boundaries; recharge rates; continuity in aquitards; direction of
regional groundwater flow). To account for some of these uncertainties Golder has applied a
factor of safety to the Wellhead Protection Areas. The factor of safety has been applied to two
components of the Wellhead Protection Areas; the width and length of the capture zones were
increased by 20% to account for uncertainty in the hydraulic characteristics of the aquifer system
and the orientation of the capture zone was adjusted by 5 degrees (plus and minus) along its
centre line to account for some uncertainty in the regional flow direction by increasing the width
of the capture zones at increasing distances from the pumping well. This reflects the concept that
the available data is typically concentrated around the pumping well and that the uncertainty in
the hydrogeological understanding increases at increasing distances from the supply wells
(Golder, 2006a).

Based on the calibration results of the model and the safety factor applied to the Wellhead
Protection Areas the uncertainty of the delineations can be considered low.
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Map 6-11: Drayton Well Supply Wellhead Protection Area
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Map 6-12: Moorefield Well Supply Wellhead Protection Area
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Vulnerab|I|ty Scormg in Wellhead Protect|on Areas

Aquifer vulnerability mapping was completed by the GRCA using the Surface to Aquifer Advection
Time (SAAT) approach. The SAAT approach estimates the average time required by a water
particle to travel from a point at the ground surface to the aquifer of concern. The SAAT is
approximated by using the vertical component of the advective velocity integrated over the vertical
distance and the average porosity. The travel times generated are categorized into groups being
<5 years, 5to 25 years and > 25 years.

The GRCA retained Earthfx to complete the vulnerability mapping using the SAAT method for
most of the Grand River watershed (Earthfx, 2008). The regional mapping was reviewed on a
local scale in the vicinity of the water supply wells. The vulnerability mapping was refined based
on the following considerations: bedrock outcrops, surficial geology, overburden thickness, SAAT
point values and hydrogeological interpretations. There were no adjustments made to the Drayton

and Moorefleld SAAT ratlngs (Golder 2010a) lheéMI—travel—Hmes—weFe—g;eaped—te—eFeate

M@%ZOQ%)—Wlthm Wellhead Protectlon Areas the vulnerablllty score is determlned based on
overlaying the aquifer vulnerability classification (high, medium, low) with the defined Wellhead
Protection Areas. The vulnerability scoring was completed in accordance with Rule 82 of the
Technical Rules. Vulnerability scores range from 10 for areas with the highest vulnerability to 2
for areas with low vulnerability. Sceres-were-assigned-asperFable 2(ajinPart\VH-ofthe Technical
Rules (MOE2009b)-A summary of the process used to define vulnerability scores is outlined in
Chapter 3.the-Table 717

SAAT Times
(High) (Medidm)
10 10
10 8
8 6
6 4
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Aquifer vulnerability mapping for Drayton and Moorefield is provided on Map 6-14 and Map 6-16
respectively. In both WHPASs, the vulnerability score for WHPA-A is 10, WHPA-B is 6, and WHPA-
C and WHPA-D is 2. The mapping illustrates that the study area is rated as having a low
vulnerability. This is a reflection of the fine-grained till overburden located in the area ranging from
60 to 70 m in thickness providing protection from contaminants reaching the municipal aquifer.

Uncertainty in the Vulnerability Scoring for the Drayton and Moorefiled Well Supply
Systems

Vulnerability assessment was completed by Earthfx on behalf of the GRCA in 2008 and was
based on the SAAT. The SAAT calculation was based on a number of empirical formulae provided
in past guidance documents from the MECPOE. Detailed descriptions of the methodology and
associated assumptions for these calculations are included in the report entitled Aquifer
Vulnerability mapping for Norfolk, Brant Counties, Catfish Creek and Kettle Creek watershed
(Earthfx, 2008).

The calculation of SAAT is made up of two components; the unsaturated zone advection time
(UZAT) and the water table to aquifer advection time (WAAT). In the Earthfx study both
components were computed based on simplifying assumptions included in MECPOE provided
formulae. It was noted that the UZAT was computed based on estimates for groundwater
recharge derived from a GAWSER model. Also values for specific yield of soils were obtained
from existing literature. The results of the UZAT analysis showed a high degree of variance which
may be attributed to variance in the input GAWSER model. The results of the analysis indicate
that there is a 95.5 % certainty that the UZAT time calculated is within +/-42 years of the actual
time at any well. This indicates that the variability of the UZAT value (margin of error) is greater
than the divisions of the vulnerability range i.e. the vulnerability could vary across the entire range
of classifications from low to medium or high based on its margin of error. The potential for this
high variation indicates that the uncertainty related to this component is high.

UZAT was computed at various water well points across the study area. There was considerable
effort made within the study to improve the quality of the locational and lithologic data provided
by each data point. In this regard only wells with a location accuracy of less than 100 m were
used as part of the study. It can be interpreted that the computations performed represented
values that were correct locationally across the study area.

The second component of the SAAT vulnerability, WAAT, was computed based on a formula
provided by the MECPOE and was applied in areas where the target aquifer was known to be
confined or where no aquifer material was recognized. The calculation assumes that flow within
this zone can be approximated by the Darcy law for groundwater flow. The results of a statistical
analysis indicate a high variance in the computed values which points to a high variance and high
degree of uncertainty in the underlying data. The computation is known to be dependent on
estimates of hydraulic properties, and interpolation of potentiometric surfaces which are based on
sparse and unreliable data. The resulting product can be regarded as being an amalgamation of
all the primary data uncertainties. Based on the uncertainty associated with the input data it is
concluded that the WAAT calculation can be regarded as having a high uncertainty.

Finally the SAAT is derived by combining the previously discussed components of UZAT and
WAAT. It is noted that the UZAT was computed using a GAWSER model to estimate recharge.
The GAWSER model is known to be built on certain simplifying assumptions that have not been
expounded in the background report from Earthfx. In light of this no level of uncertainty can be
attached to the results of this model. Using the results of the UZAT and WAAT calculations as
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outlined in the Earthfx report it is concluded that the level of uncertainty associated with the
computation of SAAT is high. While the corrections applied to well locations resulted in locationally
correct analyses, the underlying uncertainty in the computations themselves results in an overall
ranking of high uncertainty for the process.

Earthfx performed a comparative analysis of vulnerability methods using Intrinsic Susceptibility
Index (I1SI) to compare with the values for SAAT. It was indicated that the SAAT ranking compared
favourably to the ISl in the high vulnerability areas with more significant deviations in the medium
and low ranked areas. The statistical analysis performed on the ISI however indicated that there
was also a high uncertainty in these values.

The delineation of the Wellhead Protection Areas and the scoring of the vulnerable areas for the
Township of Mapleton were completed using the most up to date models and information
available for the area. Although there is some uncertainty involved the groundwater model, the
amount of data available, the processing of this data to use only the highest quality data, and the
use of conservative assumptions to account for uncertainty was sufficient to conclude that the
uncertainty of the Wellhead Protection Areas delineations for the Drayton and Moorefield Well
Supply systems is low.

The evaluation of the vulnerability indicated that due to variability in the underlying data the
resulting uncertainty of vulnerability is considered to be high. This is despite the efforts to improve
the spatial accuracy of some of the data points and also despite up to date approaches. It will be
important to revisit the assumptions made as part of the assessment to try and develop methods
to reduce the uncertainty associated with these values.

Identification of Transport Pathways and Vulnerability Adjustment

Rules 39 to 41 of the Technical Rules (MOE-200956MOECC, 2017) allows for an increase in
vulnerability rating of an aquifer due to the presence of transport pathways that may increase the
vulnerability of the aquifer by providing a conduit for contaminants to bypass the natural protection
of the aquifer.

Transport Pathways in the Drayton and Moorefield Wellhead Protection Areas

A review of water well records from the MOE-MECP water well database and a field survey were
conducted to identify wells within the Wellhead Protection Areas. The wells were then ranked
based on their risk to the supply aquifer. The survey resulted in the identification of 32 water wells
within the Drayton Wellhead Protection Areas and classified 18 of the wells as high risk wells.
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Five water wells were identified in the Moorefield Wellhead Protection Areas and three were
classified as high risk wells and had their locations field verified.

Septic systems are considered transport pathways as they can provide a conduit for contaminants
to travel through the ground to the water table. Septic systems are generally built in the upper few
metres of the sub-surface and consist of a tank and drainage tiles which distribute effluent allowing
it to infiltrate back into the ground. In the case of thin confining layers or in unconfined aquifer
conditions, these shallow penetrating systems may present a significant conduit for contaminants
to the aquifer of concern. Both Drayton and Moorefield have municipal sewage collection
systems, however septic systems may still be present that were used before servicing was
available. In ground individual septic systems are assumed present at all rural residences outside
of the serviced areas. The municipal aquifer for the Drayton and Moorefield water supply wells is
a confined aquifer that are overlain by greater than 20 m of fine grained sediments. In this study
individual septic systems are not considered to constitute a transport pathway due to their
relatively shallow depth of penetration.

Utilities that are constructed in the sub-surface are potential transport pathways as the disturbed
soil surrounding them can provide a pathway for contaminants to enter into the aquifer below.
Utilities that may act as transport pathways include storm-water trunk sewers and sanitary
infrastructure. The depth of excavation for the construction of utilities will determine the risk that
the wells pose on the municipal supply aquifer. Since the aquifers used by the municipal supply
wells are generally protected by an upper aquitard, the risk for transport pathways to be created
due to utilities is low.

Surface water features can be considered transport pathways as they can create a short cut to
the aquifer for contaminants, especially when the features are man-made such as man-made
ponds, dugouts and aggregate extraction ponds. Based on the hydrogeology of the areas, the
aquifer utilized by the municipal wells is protected by a thick aquitard, thus most constructed
surface water features should have little to no connectivity with the regional aquifer.

Aggregate operations are defined as activities that involve the extraction of material from the
surface and in the current study include both pits and quarries. Pits and quarries present a
transport pathway as their creation serves to remove a potential layer or layers of protection from
the regional aquifer. In some cases, these excavations may extend to below groundwater table in
which case the pit or quarry is a direct conduit to the aquifer that the municipal source may be a
part of.

As part of the current study aggregate operations have been mapped based on existing
databases and the review of aerial photography and satellite imagery along with a windshield
survey of the Wellhead Protection Areas. There were no aggregate operations located within the
Wellhead Protection Areas.

Uncertainty of Transport Pathways within the Drayton and Moorefield Wellhead Protection
Areas

In the Drayton and Moorefield Wellhead Protection Areas the aquifer vulnerability was modified
to consider increases in vulnerability due to transport pathways. In this area only well locations
were considered to increase the vulnerability of an area. To decrease the uncertainty in the
location and risk of the wells mapped, a field verification survey was completed. This survey
sought to verify the location of wells included in the various Wellhead Protection Areas and also
evaluate the visual condition of these wells. The information gathered during the field verification
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exercise was used to update the project database, and formed the basis for the determination of
the adjustment of vulnerability. When a well was not located in the field, the risk was assigned
based on information provided in the MECPOE well records.

Adjusted Vulnerability Scoring for the Drayton and Moorefield Wellhead Protection Areas
The increase in vulnerability as a result of transport pathways is generally limited to one rank (low
to medium or medium to high) except in extreme cases where the constructed pathway is
considered to increase the vulnerability of the aquifer from low to high. These cases may occur
at pits or quarries that completely breach any low permeability layers overlying a deeper aquifer.
To account for the presence of high risk wells as potential transport pathways, increases in
vulnerability may be applied in areas with a high density of high risk wells.

For this evaluation a visual survey of high risk well locations was undertaken. Since there were
no areas within the current study that had a significant concentration of high risk wells, no
increases in vulnerability were made.
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Map 6-13 Drayton Well Supply Unadjusted Intrinsic Vulnerability
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Map 6-14: Drayton Well Supply Wellhead Protection Area Final Vulnerability
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Map 6-15 Moorefield Well Supply Unadjusted Intrinsic Vulnerability
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Map 6-16: Moorefield Well Supply Wellhead Protection Area Final Vulnerability
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Managed Lands within the Drayton and Moorefield Wellhead Protection Areas

Managed land is defined as any land to which there may be the application of agricultural source
material (ASM), commercial fertilizer, or non-agricultural source material (NASM). Managed land
includes the following crop land, fallow Iand |mproved pasture golf courses, sports flelds and

Calculation of the percentage of managed lands was done in accordance with Technical Rule
16(9) (MQ%T_&QQ%MOECC 2017) W|th detalls outllned in Chapter 3. Mappmg%peﬁeemageef

The results of the calculations for managed lands are provided in Table 6-13, Map 6-17 and Map
6-18 for the Drayton and Moorefield Wellhead Protection Areas. A coding of N/A indicates that
the vulnerability score in this area is 4 or less, and this area has not been assessed.

Table 6-12: Managed Lands Percentage in the Drayton and Moorefield Wellhead
Protection Areas
Township Location Well WHPA-A | WHPA-B | WHPA-C | WHPA-D
Manbleton Drayton PW1/ PW2 48.04% 76.34% N/A N/A
P Moorefield PW1/ PW2 44.82% 98.04% N/A N/A
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Livestock Density within the Drayton and Moorefield Wellhead Protection Areas

Livestock density is used as a surrogate measure of the potential for generating, storing and land
applying ASM as a source of nutrients in vulnerable areas. The livestock density is expressed as
nutrient units per acre (NU/Acre) and is calculated based on the number of animals housed, or
pastured on a farm unit that generate enough manure to fertilize an area of land. Detailed methods
for livestock density calculations is outlined in Chapter 3.

Drayton and Moorefiled Wellhead Protection Areas.

Table 6-13: Livestock Density (NU/acre) in the Drayton and Moorefield Wellhead
Protection Areas

Township Location Well WHPA-A | WHPA-B | WHPA-C | WHPA-D
Maoleton Drayton PW1/ PW2 0 0.80 N/A N/A
P Moorefield PW1/ PW2 0 0 N/A N/A

The coding of 0 indicates that there were no agricultural livestock barns to contribute nutrients
and therefore the value for livestock density is 0. The coding of N/A indicates that the vulnerability
score in this area is 4 or less, and this area has not been assessed.

Percent Impervious Surface Area in Wellhead Protection Areas
Road salt used during winter road maintenance is regarded as a threat. Generally road salt
application rates depend on the amount of traffic a road receives and weather conditions.

The 1 km x 1km grid method, described in Chapter 3 was used for Moorefield and Drayton
wellfields. The application of road salt can only be a threat in areas with a vulnerability score of 6
or greater under the threats-based approach; therefore the percent impervious calculation was
only completed in areas with a score of 6 or greater.
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The percentage of impervious surfaces is an indicator for the potential for impacts due to road
salting. In areas with high levels of impervious surfaces (roads) there is an increased likelihood
that road salts will be applied (Map 6-21 and Map 6-22).
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Map 6-17: Drayton Well Supply Percent Managed Lands
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Map 6-18: Moorefield Well Supply Percent Manged Lands
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Map 6-19: Drayton Well Supply Livestock Density
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Map 6-20: Moorefield Well Supply Livestock Density
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Map 6-21: Drayton Well Supply Percent of Impervious Surfaces
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Map 6-22: Moorefield Well Supply Percent of Impervious Surfaces
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6.2.4  Drinking Water Threats Assessment

The Ontario Clean Water Act, 2006, defines a Drinking Water Threat as “an activity or condition
that adversely affects or has the potential to adversely affect the quality or quantity of any water
that is or may be used as a source of drinking water, and includes an activity or condition that is
prescribed by the regulation as a drinking water threat.” A Prescribed Drinking Water Threats
table in Chapter 3 lists all possible drinking water threats.

Identification of Significant, Moderate and Low Drinking Water Quality Threats for the
Drayton and Moorefield Well Supply

The identification of a land use activity as a significant, moderate, or low drinking water threat
depends on its risk score, determined by considering the circumstances of the activity and the
type and vulnerability score of any underlying protection zones, as set out in the Tables of Drinking
Water Threats available through www.sourcewater.ca. Information on drinking water threats is
also accessible through the Source Water Protection Threats Tool: http://swpip.ca. The
information above can be used with the vulnerability scores shown in Map 6-14 and Map 6-16 to
help the public determine where certain activities are or would be significant, moderate and low
drinking water threats.

Table 6-15 provides a summary of the threat levels possible in the Drayton and Moorefield Well
Supplies for Chemical, Dense Non-Aqueous Phase Liquid (DNAPL), and Pathogens. A
checkmark indicates that the threat classification level is possible for the indicated threat type
under the corresponding vulnerable area / vulnerable score; a blank cell indicates that it is not.
The colours shown for each vulnerability score correspond to those shown in Map 6-14 and Map
6-16.

Table 6-14: Identification of Drinking Water Quality Threats in the Drayton and
Moorefield Wellhead Protection Areas
. Threat Classification Level
Threat Type Vulxtra;:ble Vu'gir;r%mty Significant | Moderate Low
80+ 60 to <80 | >40 to <60
Chemicals WHPA-B 6 v v
WHPA-C/D 2
Handling / Storage of WHPA-A/B/C Any Score v
DNAPLs WHPA-D 2
Pathogens WHPA-A v v
9 WHPA-B 6 v
6.2.5 Conditions Evaluation

Conditions are contamination that already exist and are a result of past activities that could affect
the quality of drinking water. To identify a Condition, Part XI.3, Rule 126 of the Technical Rules
(MOECC, 201709), lists the following two criteria for groundwater sources:

o The presence of a non-aqueous phase liquid in groundwater in a highly vulnerable aquifer,
significant groundwater recharge area or wellhead protection area.
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o The presence of a contaminant in groundwater in a highly vulnerable area, significant
groundwater recharge area or a wellhead protection area, if the contaminant is listed in
Table 2 of the Soil, Groundwater and Sediment Standards and is present at a
concentration that exceeds the potable groundwater standard set out for the contaminant
in that Table.

The above listed criteria were used to evaluate potentially contaminated sites within the Drayton
and Moorefield WHPASs to determine if such a Condition was present at a given site.

Conditions Evaluation for the Drayton and Moorefield Well Supply Systems

A review of available data regarding potential contamination included databases from the Ecolog
ERIS results such as Record of Site Condition, MECPSE Spills Database and Occurrence
Reporting Information System.

There were no conditions identified in the Drayton and Moorefield Wellhead Protection Areas.

6.2.6  Drinking Water Quality Issues Evaluation

The objective of the Issues evaluation is to identify drinking water Issues where the existing or
trending concentration of a parameter or pathogen at an intake, well or monitoring well would
result in the deterioration of the quality of water for use as a source of drinking water. The
parameter or pathogen must be listed in Schedule 1, 2 or 3 of the Ontario Drinking Water Quality
Standards (ODWQS) or Table 4 of the Technical Support Document for Ontario Drinking Water
Standards, Objectives and Guidelines (Technical Rules XI.1 (114 - 117)). Elevated
concentrations of selected parameters that are naturally occurring or where effective treatment is
in place are not considered drinking water Issues.

Once a drinking water Issue is identified, the objective is to identify all sources and threats that
may contribute to the Issue within an Issue Contributing Area and manage these threats
appropriately. If at this time the Issue Contributing Area can not be identified or the Issue can not
be linked to threats then a work plan must be provided to assess the possible link.

If an Issue is identified for an intake, well or monitoring well, then all threats related to a particular
Issue within the Issue Contributing Areas are as significant drinking water threats, regardless of
the vulnerability.

Methodology for the Drinking Water Quality Issues Evaluation
As part of the Issues evaluation, a review of the available water quality data to assess whether
any contaminants are impacting or have the potential to impact or interfere with the Township of
Mapleton drinking water sources. This included the following steps:

e Collection of water quality data.

e Comparison of water quality data to the ODWQS to see if any parameters were in
exceedance.

e Concentrations of parameters of consideration over time were plotted to evaluate if there
were any increasing trends.

Data Sources for the Drinking Water Quality Issues Evaluation

All available water quality data for the Drayton and Moorefield water supply wells was collected
and reviewed. This included hydrogeological studies, engineering reports and MECPSE Annual
reports for the water supply systems.
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Drinking Water Issues Evaluation for the Drayton Well Supply
The following parameters were identified as parameters of consideration: hardness, iron, and
organic nitrogen.

A hardness concentration of 226 mg/L was recorded at the Drayton wells in 2001 which exceeds
the Operational Guideline (OG) of the ODWQS which ranges from 80-100 mg/L (MOE, 2006b).
This level is typical of drinking water obtained from a dolostone bedrock source and is naturally
occurring. Hardness in water is an aesthetic objective and is typically handled using household
water softeners; hardness therefore should not interfere with the use of water from these sources.

A sample from the Drayton well collected in 2001 had an iron concentration of 0.374 mg/L. This
exceeds the ODWQS guideline of 0.3 mg/L. Iron is an aesthetic objective, which means that it
may impair the taste, smell or colour of the water or interfere with good water quality control
practices. Elevated levels of iron are typical for bedrock aquifers. Since iron is an aesthetic
objective and naturally occurring it is not considered a water quality Issue under Technical Rule
114.

Organic nitrogen has an operational guideline of 0.15 mg/L in drinking water. High levels may be
caused by septic tank or sewage effluent contamination, which is often associated with odour and
chlorine-worsened taste problems. Organic nitrogen compounds that contain amine groups can
react with chlorine to severely reduce its disinfection power. An organic nitrogen concentration of
0.53 mg/L was measured in a 2001 sample from the Drayton well which exceeds the OG. This
exceedance in organic nitrogen was identified in 2001 and was from a single sample. An
exceedance has not been identified in any more recent sampling.

Water quality samples are collected routinely by OCWA (Ontario Clean Water Agency) licensed
operators at the Drayton water systems. Data collected between July 2006 and December 2008
was reviewed as part of this study. Analysis completed were bacteriological analyses for E. coli
and total coliforms for raw water, and nitrate and nitrate on treated water. The treatment process
does not include nitrate reduction therefore the results should be reflective of raw water quality.
No Issues with total coliforms or E. coli bacteria have been documented.

Summary of Water Quality Issues Evaluation for the Drayton Well Supply

Upon review of available current drinking water quality data there are no Issues under Technical
Rule 114 for the Drayton Well Supply. Iron and hardness have elevated concentrations, however
are naturally occurring and therefore do not reflect a deterioration of water quality. Neither of the
above parameters is currently interfering or anticipated to interfere with the use of the groundwater
as a source of drinking water.

Drinking Water Quality Issues Evaluation for the Moorefield Well Supply
The following parameters were identified as parameters of consideration: hardness, iron, and
organic nitrogen.

Organic nitrogen has an operational guideline of 0.15 mg/L in drinking water. High levels may be
caused by septic tank or sewage effluent contamination, which is often associated with odour and
chlorine-worsened taste problems. Organic nitrogen compounds that contain amine groups can
react with chlorine to severely reduce its disinfection power. The Moorefield Well also had an
exceedance of organic nitrogen in 1995, however a sample collected in 2002 did not exceed the
ODWQS (Burnside, 2002a). There are no other dates for which organic nitrogen was sampled for
in the data reviewed making it difficult to know if it was only a single occurrence.
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Water quality samples are collected routinely by OCWA (Ontario Clean Water Agency) licensed
operators at the Moorefield water system. Data collected between July 2006 and December 2008
was reviewed as part of this study. Analysis completed were bacteriological analyses for E. coli
and total coliforms for raw water, and nitrate and nitrate on treated water. The treatment process
does not include nitrate reduction therefore, the results should be reflective of raw water quality.
No Issues with Total Coliforms or E. coli bacteria have been documented.

Summary of Water Quality Issues Evaluation for the Moorefield Well Supply

Upon review of available current drinking water quality data there are no Issues under Technical
Rule 114 for the Moorefield Well Supply. Iron and hardness have elevated concentrations,
however are naturally occurring and, therefore, do not reflect a deterioration of water quality as
per Rule 114 of the Technical Rules (MOE20095MOECC, 2017).

Limitations and Uncertainty for the Drinking Water Quality Issues Evaluation for the
Drayton and Moorefield Well Supply Systems

The water quality data reviewed includes data from 1995 to 2008. This is a limited time span
making it difficult to identify trends, especially when not all parameters were sampled during each
year. It is also noted that there is no monitoring well water quality data available. Monitoring wells
are only monitored for water levels as part of PTTW requirements.

6.2.7 Enumeration of Significant Drinking Water Quality Threats

N | P a NMO 009h aYa AN @ mation-o aYaWialllaalaYa

The threats enumeration was compiled using the data from various sources that were reviewed
as part of this study. Following the preliminary research, field assessments were used to verify
and complete the threats inventory process. As a conservative measure no effort to include the
impact of management techniques that may be employed at any threat location was considered.
It can therefore be concluded that the level of uncertainty associated with this enumeration is
high. A re-evaluation of the prioritized threats is required if the level of uncertainty associated with
the current results is to be reduced.

Data Sources for the Enumeration of Significant Drinking Water Quality Threats
The threats inventory was compiled using the data and information sources outlined below. All
threats were recorded in a database provided by the MECPOE.

EcoLog Environmental Risk Information Services Ltd. (EcoLog ERIS) is a national database
service, which provides specific environmental and real estate information for locations across
Canada. A review of all available provincial, federal and private environmental databases was
requested for the areas within a radius around the wells that included the outer edge of the WHPA-
D. As a result, the search included data to the west of the Wellhead Protection Areas. The search
included the following databases:

Federal Government Source Databases

National PCB Inventory 1988-June 2004

National Pollutant Release Inventory 1994-2004
Environmental Issues Inventory System 1992-2001
Federal Convictions 1988-January 2002
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Contaminated Sites on Federal Land June 2000-2005

Environmental Effects Monitoring 1992-2004

Fisheries & Oceans Fuel Tanks 1964-September 2003

Indian & Northern Affairs Fuel Tanks 1950-August 2003

National Analysis of Trends in Emergencies System (NATES) 1974-1994
National Defense & Canadian Forces Fuel Tanks Up to May 2001 National Defense &
Canadian Forces Spills March 1999-February 2005

National Defense & Canadian Forces Waste Disposal Sites 2001,2003
National Environmental Emergencies System (NEES) 1974-2003

Parks Canada Fuel Storage Tanks 1920-January 2005

Transport Canada Fuel Storage Tanks 1970-May 2003

Provincial Government Source Databases

Certificates of Approval 1985-September 2002

Ontario Regulation 347 Waste Generators Summary 1986-2004
Ontario Regulation 347 Waste Receivers Summary 1986-2004
Private Fuel Storage Tanks 1989-1996

Ontario Inventory of PCB Storage Sites 1987-April 2003
Compliance and Convictions 1989-2002

Waste Disposal Sites — MOE CA Inventory 1970-September 2002
Waste Disposal Sites — MOE 1991

Historical Approval Inventory Up to October 1990

Occurrence Reporting Information System 1988-2002

Pesticide Register 1988-August 2003

Wastewater Discharger Registration Database 1990-1998

Coal Gasification Plants 1987, 1988

Non-Compliance Reports 1992(water only), 1994-2003

Ministry Orders 1995-1996

Aggregate Inventory Up to May 2005

Abandoned Aggregate Inventory Up to September 2002
Abandoned Mines Inventory System 1800-2005

Record of Site Condition 1997-September 2001

Ontario Oil and Gas Wells (1999-Oct 2004; 1800-May 2004 available for 14 select
counties)

Drill Holes 1886-2005

Mineral Occurrences 1846-October 2004

Environmental Registry 1994-July 2003

Private Sources Databases

Retail Fuel Storage Tanks 1989-June 2005
Canadian Pulp and Paper 1999, 2002, 2004, 2005
Andersen's Waste Disposal Sites 1930-2004
Scott's Manufacturing Directory 1992-2005
Chemical Register 1992,1999-June 2005
Canadian Mine Locations 1998-2005

Oil and Gas Wells October 2001-2005
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e Automobile Wrecking & Supplies 2001-June 2005
o Anderson’s Storage Tanks 1915-1953
e ERIS Historical Searches, March 1999-2005

Items identified within the Drayton Wellhead Protection Area include one landfill site, the Drayton
Water Supply System and two registered waste generators. The Occurrence Reporting
Information System documented a sewage spill due to a force main break, however the location
was not given (EcoLog ERIS, 2006a).

No items were identified by the search within the Moorefield Well Wellhead Protection Area
(EcoLog ERIS, 2006b).

Municipal Parcel Assessment Codes

Data from the Municipal Property Assessment Corporation (MPAC) was obtained from the GRCA.
This data classifies parcels by land use and is generally used by Municipalities for tax purposes.
For this reason it is a fairly up to date and a reliable source of information to identify land uses on
a parcel basis. The data obtained was used for land use classification where other data was not
available and for servicing information such as whether the parcel has water or sanitary services.
The MPAC data was also useful in identifying agricultural land types.

Aerial Photo Interpretation

Historical aerial photographs (1978 and 2000) were obtained from the University of Waterloo Map
and Design Library and reviewed to identify land use changes and potential high-risk activities
such as waste disposal sites within the Wellhead Protection Areas. Current aerial photography of
the Wellhead Protection Areas was obtained from the GRCA Watershed Ortho-imagery (2006).

Site Reconnaissance and Inspection

A drive-by roadside inspection of the Wellhead Protection Areas was completed in 2006 to verify
and compliment the dataset compiled during the records review portion of the assessment. The
inspection consisted of a fence line/roadside documentation of the properties and their land uses
included in the Wellhead Protection Area.

Sanitary Sewers

Drayton and Moorefield are serviced with sanitary sewers. The wastewater for Drayton and
Moorefield is conveyed via sanitary sewers to storage lagoons at the Drayton Wastewater
Pollution Control Plant southwest of Drayton. The plant is approved to handle 750 m®/day of
wastewater (MOE, 2008a). The sewers and their connections that transport the wastewater are
considered threats as there is the potential for leaks to occur.

According the to the Certificate of Approval (4150-7JDP55), sanitary sewers within the Drayton
Wellhead Protection Area are located on John Street, Wood Street, Robin Drive, EIm Street and
Main Street (MOE, 2008a). There are no sanitary sewers within the Moorefield Wellhead
Protection Area. The sewage pumping station and lagoons are located outside of both of the
Wellhead Protection Areas.

Septic Systems
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Within the Wellhead Protection Areas, septic systems are assumed to be used at all rural homes
and buildings outside of the serviced areas. Septic systems that are not properly maintained can
contribute to pathogen and chemical contamination in ground water. To identify properties with
septic systems MPAC data was used to identify properties that had a building on it and were not
municipally serviced. These parcels were assumed to have a septic system.

Significant Drinking Water Quality Threats in the Drayton Wellhead Protection Areas

The lands within the Drayton Wellhead Protection Areas are used dominantly for agricultural
activities with some residential and municipal uses on the north edge of the town of Drayton.
Within WHPA-B there is residential housing, a large municipal park and fairgrounds, a church,
the Municipal works yard, a school bus yard, an auto body shop, a manufacturer of fabricated
metal products and a commercial business. The municipal works yard contained two underground
storage tanks, one unmarked above ground storage tank and a large empty storage dome for
sand.

The remainder of the Wellhead Protection Area consisted of agricultural and natural lands.
Several livestock operations for chickens, swine and beef were observed during the inspection.
Sizes of farms ranged from small barns to large intensive livestock operations. Cash crops such
as soy, corn and grains were commonly planted on the fields in the zone. Rural residential
properties were observed within WHPA-D. It is assumed that these homes have septic systems
and water wells. Some private above-ground storage tanks (ASTs) for propane or other heating
fuel were observed at these homes. No quarries or gravel pits were noted within the Wellhead
Protection Area during the site inspection. The Bosworth landfill is located within the WHPA-D but
iS no longer in operation.
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the-completion-of-the-Assessment-Report-Table 6-16 summarizes the significant drinking water

guality threats identified in the Drayton Wellhead Protection Areas in Drayton.
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Table 6-15:  Significant Drinking Water Threats in the Drayton Wellhead Protection
Areas
Number of Vulnerable
1 2
PDWT? # Threat Subcategory Activities Area
1 Waste Dlsposal Site- Storage of Hazardous Waste at 4 WHPA-A
Disposal Sites
Sewage System or Sewage Works- Septic-Onsite 1 WHPA-A
5 Sewage Systems
Sewage Syst_em or Sewage Works- Sanitary Sewers 1 WHPA-A
and related pipes
15 Handling and Storage of Fuel 1 WHPA-A
Handling and Storage of Dense Non-Aqueous Phase WHPA-A
16 P, 7
Liquids WHPA-B
17 Handling and Storage of Organic Solvents 4 WHPA-A
Total Number of Activities 18
Total Number of Properties 7
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Table 6-15:  Significant Drinking Water Threats in the Drayton Wellhead Protection
Areas

Number of Vulnerable

N 2
PDWT?! # Threat Subcategory Activities Area

1: Prescribed Drinking Water Threat Number refers to the prescribed drinking water threat listed in O.Reg
287/07s.1.1.(1).

2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL by
Prescribed Drinking Water Threat category.

Note: Storm sewer piping is not considered to be part of a storm water management facility.

Significant Drinking Water Quality Threats in the Moorefield Wellhead Protection Areas

A drinking water quality threat is defined as a chemical or pathogen contaminant that poses a
potential risk to the drinking water sources (MOE, 2006a). Threats are considered to be of two
main types; threats related to current land use practices (activities) and threats related to pre-
existing circumstances (conditions). Both of these threat types are described in the following
sections.

Significant threats to the Moorefield groundwater supply were assessed through the development
of a desktop land use inventory.

A site inspection of the Moorefield Wellhead Protection Areas confirmed that the majority of land
use is agricultural. The Moorefield Water Supply wells are located within the Town of Moorefield
municipal lot, which also contains municipal office buildings, a fire department building, a
maintenance garage and a salt storage building. Surrounding the wells is land used for cash crops
such as hay, soy and corn. Within the Wellhead Protection Areas, there are a total of five
residential and/or farm properties.

_.'- MO - ne-epnumeraton-o a hrea 1 'aYa! -= a
the—completion—ofthe-Assessment-Repert—Table 6-17 summarizes the significant threats

identified in the Moorefield Wellhead Protection Areas in the Township of Mapleton.

A a¥a aYa) achni
S c

Table 6-16:  Significant Drinking Water Threats in the Moorefield Wellhead Protection
Areas
Number of Vulnerable
1 2
PDWT? # Threat Subcategory - e
Waste Disposal Site- Storage of Hazardous Waste
L at Disposal Sites 1 WHPA-A
> Sewage System or S_ewage Works- Sanitary 1 WHPA-A
Sewers and related pipes
3 Application of Agricultural Source Material to Land 2 WHPA-A
10 Application of Pesticides to Land 2 WHPA-A
15 Handling and Storage of Fuel 1 WHPA-A
16 Handling and Storage of DNAPLs 1 WHPA-A
17 Handling and Storage of Organic Solvents 1 WHPA-A
Total Number of Activities 9
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Table 6-16:  Significant Drinking Water Threats in the Moorefield Wellhead Protection
Areas

Number of Vulnerable

1 2
PDWT?! # Threat Subcategory AeiTes Area

Total Number of Properties 3

1: Prescribed Drinking Water Threat Number refers to the prescribed drinking water threat listed in O.Reg
287/07s.1.1.(1).

2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL by
Prescribed Drinking Water Threat category.

Note: Storm sewer piping is not considered to be part of a storm water management facility.

Limitations and Uncertainty for the Enumeration of Significant Drinking Water Supply
Threats for the Drayton and Moorefield Well Supply Systems

In this study a number of databases were used to create the threats inventory database. All
databases have an error associated with them, whether it applies to the spatial or attribute
information. The accuracy of the databases used depends on the source, the age of the
information and the scale at which the spatial information was recorded. In this study, to decrease
some of the error in the database information a field reconnaissance was completed to confirm
the data when possible.

The determination of land use activities used a series of assumptions which have an uncertainty
associated to them. For this enumeration, it was assumed that any possible threats associated
with an activity were present and that all potential chemicals were present. The circumstances
and quantity for each threat were assigned based on available knowledge such as typical storage
practices, typical chemical quantities and typical waste disposal practices for that particular land
use activity.

Based on the uncertainty involved in the assumptions and data used, the uncertainty for threats
enumeration has been classified as high, but this level of uncertainty is expected in desk top
study. With regards to the location of the threats, however, there is low uncertainty as most
locations were field verified.
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6.3 Township of Centre Wellington

6.3.1  Centre Wellington Well Supply

Two municipal groundwater systems are located within the Township of Centre Wellington: the
Village of Elora and the Town of Fergus. Both Elora and Fergus obtain their water supply from
municipal wells located within the village and town but the systems are connected. The serviced
area is shown on Map 6-23. Together the two water systems are referred to as the Centre
Wellington Well Supply, as presented in Table 6-18. The number of residents using municipal

water is estimated to be 20,600 —12.893-in-Fergus-and - 5;202-in-Elera. The Township of Centre

Wellington owns and operates the water supply system.

Table 6-17: Municipal Residential Drinking Water System Information for the
Township of Centre Wellington in the Grand River Source Protection Area
(Centre Wellington Well Supply)

DWS Operating GWor | System Number of
Number DS NETE Authority SW Classification? Users served?
Cent_re Township of Centre Large Municipal
220000086 Wellington . GW ! ) 18,09520,600
Wellington Residential
Well Supply

as defined by O. Reg. 170/03 (Drinking Water Systems) made under the Safe Drinking Water Act, 2002.
2 Centre Wellington Well Supply 20082018 Annual System Reports (O.Reg 170/03)

Elora Well Supply

The water supply system for Elora consists of three bedrock wells referred to as E1, E3 and E4
(Table 6-19). Well E2 is no longer used due to water quality issues (iron) and potential
interference with other municipal wells. As such, E2 has been decommissioned in accordance
with Ontario Regulation 903.

Table 6-18: Municipal Production Wells in the Elora Well Supply

Well | Well Field Depth of Well (m) | Depth of Casing Purpose Status
(m)

El Elora 130 19.8 Production In Regular Use

E3 Elora 122 29.2 Production In Regular Use

E4 Elora 128 25 Production In Regular Use

The water takings allowed for each well is governed by Permit to Take Water No. 2823-7QEH3C.
A summary of the permitted taking and the-average-takings-overthe period-2006—2008-the rates

used to delineate Elora WHPAs are summarized in Table 6-20.

Table 6-19: Municipal Production Wells Pumping in the Elora Well Supply
Well Permit to Take Water (L/day) Rate Used to Delineate WHPA
(L/day)
El 1,740,960 1,50420,000
E3 1,963,000 90081,000
E4 1,227,000 1,2002%,000
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Do
Fergus Well Supply

The water supply system for Fergus consists of six bedrock wells referred to as F1, F2, F4, F5,
F6 and F7 (Table 6-21). Well F3 is no longer used due to potential interference with other
municipal wells and reduced capacity. As such, F3 has been decommissioned in accordance with
Ontario Regulation 903.

Table 6-20: Municipal Production Wells in the Fergus Well Supply
Well Well Field Depth of Well Depth of Purpose Status
(m) Casing (m)
F1 Fergus 79.6 19.9 Production In Regular Use
F2 Fergus 76.5 3.6 Production Well Not in Use
F4 Fergus 129.5 80.5 Production In Regular Use
F5 Fergus 124.4 31.1 Production In Regular Use
F6 Fergus 122.5 33.4 Production In Regular Use
F7 Fergus 138.7 47.2 Production In Regular Use

Well F2 in Fergus has been identified as GUDI (Groundwater Under the Direct Influence of surface
water) and there is a potential for surface water from the Grand River to migrate to the well. It
should be noted that Well F2 has not been used for municipal supply since June 2003 as a result
of water quality concerns associated with the GUDI status of the well and limited pumping rates
imposed on this well due to interference with nearby private wells (Stantec, 2010).

The water taking allowed for each well is governed by Permit to Take Water No. 2823-7QEH3C.
A summary of the permitted taking and the rates used to delineate Fergus WHPAs the-average

takings-everthe peried-2006—2008-are summarized in Table 6-22.

Table 6-21: Municipal Production Wells Pumping in the Fergus Well Supply
Well Permit to Take Water (L/day) Rate Used to Delineate Wellhead Protection

Area (L/day)

F1 1,832,947 974,60661,300,000

F2 490,140 530400,000

F4 1,963,911 1,113200,000

F5 1,963,872 +36;6661,000,000

F6 1,963,872 870,6001,300,000

F7 1,962,000 4,964,0061,600,000

Table 6-23 summarizes the average annual and monthly pumping rates for all wells in the Centre
Wellington Well Supply.
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Table 6-22:  Annual and Monthly Average Pumping Rates for Centre Wellington Well Supply
Annual

Well or Avg. Monthly TotalAverage Taking?!

Intake | Taking?® (m3/d)
(m¥<)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Elora Well System

316,70710 | 33,828 | 32,236 | 27,459 | 20,506 | 24,730 | 122,94 | 25,802 | 30,920 | 26,544 | 23,278 | 23,096 | 56225
E1l 92 Lo Le2 o2 L e 2170 Lo L el il 66 ,366
264,4742% | 22,198 | 26,743 | 16924, | 21,064 | 20,888 | 21,442 | 24,732 | 22,859 | 21,929 | 19,285 | 20,413 | 17,99
E3 9 Lo = 926 177 e e 83 = L2 = e 5255
8,9167 7,3333 | 7,670+ | 11,490 | 13,313 | 10,957 | 7,220% | 6,7982 | 7,3605 | 2,9849 | 7,953
E4 92,09229% 9 9951 61 89 35 206 yad 2 17 29 42 697
Fergus Well System
266,32267 | 18,694 | 20,757 | 24,769 | 27,160 | 33,234 | 32,371 | 26,925 | 17,703 | 17,318 | 16,198 | 13,754 | 17,43
F1 2 o L S 22 tee 2L Lo ey e S 2L 9949
373,13514 | 27,601 | 25,944 | 27,219 | 19,652 | 20,615 | 26,522 | 34,055 | 35,520 | 39,203 | 40,491 | 38,014 | 38,30
F4 = 1455 LAED b L o e L=k e o L L 01375
135,80040 | 10,044 | 7,2804 | 5,5714 | 11,481 | 11,134 | 15,598 | 18,165 | 14,998 | 13,720 | 9,9563 | 5,3905 12,46
F5 2 oL 47 42 A0S 411 411 = 2o e 51 85 4408
188,7773 | 28,19 | 18,66 | 18,48 | 8,143 | 8,014 | 19,68 | 10,88 | 21,61 | 11,27 | 10,40 | 17,78 | 15,62
F6 83| 3361 | 8314 | 7386 2EE 385 | 9387 | 1274 | 5363 | 1483 | 6393 | 0384 | 9565
2249163 | 16,32 | 1454 | 17,61 | 21,60 | 24,89 | 15,65 | 25,74 | 20,91 | 25,27 | 17,45 | 17,42 | 7,449
F7 28 | 3217 | 7569 | 7541 | 0523 | 9527 | 0618 | 0593 | 3130 | 2149 | 6¥9 08 9

source: Centre Wellington annual summary reports, based on 201868 monitoring data
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Map 6-23: Centre Wellington Well Supply Serviced Areas
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6.3.2  Vulnerability Analysis

Modelling Approach for the Centre Wellington Well Supply

The numerical modelling completed for this current study utilized the FEFLOW groundwater flow
model developed for the Centre Wellington Tier 3 Assessment (Matrix 2018a). In the area of
Centre Wellington, the Tier 3 model was calibrated to long-term average water levels, to a
baseflow estimate at Irvine Creek, and to transient conditions observed during a
shutdown/pumping test over a period of 6 weeks in 2012. The Tier 3 model is the most current
tool available to delineate capture zones for Centre Wellington’s municipal wells. The Tier 3 model
version used incorporates estimated current pumping for non-municipal wells, existing land use,
and long term average climate and groundwater recharge.

The capture zones and WHPAs delineated for this study are based on a Base Case scenario
model and three alternative uncertainty scenarios developed as part of a sensitivity analysis.

Base Case Scenario

The calibrated Centre Wellington Tier 3 FEFLOW model is referred to as the Base Case scenario.
The municipal pumping rates assigned for WHPA delineation are consistent with the wellfield
capacity estimates being developed for the “Centre Wellington’'s Water Supply Master Plan”
project (AECOM, 2018). The final pumping rates applied in the Base Case model are provided in
Table 6-20 and Table 6-22. Effective porosity was assigned as 0.2 for the overburden, 0.03 for
bedrock aquifers and 0.01 for bedrock aquitards. These values are consistent with those used for
similar geologic units for the neighbouring City of Guelph and Township of Guelph/Eramosa Tier
3 Assessment (Matrix, 2017b).

Sensitivity Scenarios

A sensitivity analysis was completed to estimate the effects of model parameter uncertainty on
the size and shape of the predicted capture zones. Some groundwater flow model input
parameters have greater uncertainty than others. The sensitivity analysis involved adjusting the
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calibrated Base Case model parameters and evaluating the change in particle tracking results
used to delineate the capture zones.

The first sensitivity scenario tested a decrease in the effective porosity of the bedrock production
aquifer from 0.03 to 0.01. A reduction in porosity leads to greater velocities and longer pathlines
and time-of-travel capture zones. Sensitivity Scenario 2 included the lower porosity of Scenario 1
and also included increasing the production bedrock aquifer conductivity values by a factor of 1.5.
The magnitude of this increase was considered appropriate to maintain a reasonable calibration,
and the value was based on insights gained when calibrating the Tier 3 model (Matrix 2018a).
Sensitivity Scenario 3 also included the lower porosity of Scenario 1 and included decreasing the
confining bedrock aquitard conductivity values by 20%. The magnitude of this decrease was
considered appropriate to maintain a reasonable calibration, and the value was based on insights
gained when calibrating the Tier 3 model (Matrix 2018a).

Virtual particles can-beWere released in =the groundwater flow model and tracked forward or
backward in time through the subsurface for various time intervals. The computed pathlines
travelled by these particles are projected to the ground surface and plotted on a plan view map.
Time-of-travel capture zones are subsequently created by drawing polygons around the well and
the particle pathlines for specific time intervals. As such, capture zones represent the land areas
beneath, which water and contaminants located at and below ground surface may migrate toward
a well within a specified period.
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Delineation of Centre Wellington Wellhead Protection Areas
WHPA-A through WHPA-D were dellneated for the nine Centre Wellington wells aAs seen in

The Elora WHPAs are elongated and extend towards the north (e.g., Well E1) and portions of
others (i.e., Well E3) extend to the east. The WHPA-D extends approximately 25 km upgradient
to the north. The Fergus WHPASs are more radial compared to the Elora WHPAs, with the WHPA-
D extendmg approxmately 7 km to the northeast
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Map 6-24: Fergus and Elora Wells Wellhead Protection Areas
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Delineation of WHPA-E for Centre Wellington — Fergus, Well F2

Well F2 in Fergus has been identified as GUDI and-becasue there is a potential for surface water
from the Grand River to migrate to the well. Consequently, WHPA-E was delineated for this well.
Well F2 is located near the Grand River in Fergus approximately 4.3 km downstream of the Shand
Dam. The location of F2 relative to the Grand River is shown on Map 6-25.

closestto-the-well-WHPA-E delineation for the F2 well in Fergus was based on a 2-hour time of
travel under estimated high flow conditions and included appropriate setbacks on land, according
to the Technical Rules. As the exact point of interaction between the Grand River and Well F2 is
not known, WHPA-E was delineated from a point within the river adjacent to the well. A 2-hour
response time, the minimum required by the Technical Rules, was deemed appropriate given the
established protocol to quickly shut down the well in response to a spill and the fact that this
supply well has not been used since June 2003.

The 2-hour time of travel in the Grand River upstream of the Well F2 was based on a statistical
analysis of continuous flow monitoring data combined with dye tracer studies carried out at
bankfull or near bankfull flow conditions. Continuous flow records for the Grand River were
available from the Water Survey of Canada and Grand River Conservation Authority for the period
from 1984 to 2009 and were used to calculate the 95™ percentile of flow. Experience has shown
that 95" percentile flow and bankfull conditions are not substantially different for natural
watercourses. The 95" percentile flow was estimated to be 32 m%/s.

A dye tracer study was carried out on April 28, 2009 at flows similar to the calculated 95"
percentile flow and field observations indicated that water levels were at or near the top of bank
(i.e. bankfull flow conditions). The results of the dye tracer study were used to calibrate a hydraulic
model, which was used to scale up the time of travel to 95™ percentile flow conditions. Under 95"
percentile high flow conditions, it was estimated that the time of travel from the Shand Dam to
Well F2 would be 100 minutes. This is 20 minutes less than the required 2 hour time of travel,
therefore a semi-circular area within the reservoir upstream of the Dam was included in WHPA-
E. The radius of the semi-circular area was conservatively estimated based on the minimum depth
of water and the volume of water discharged from the reservoir at the 95™ percentile flow for 20
minutes.

In accordance with the Technical Rules, WHPA-E also includes a setback on land to include the
Conservation Authority Regulation Limit or 120 m, whichever is greater. Transport pathways were
also included and accounted for in the delineation of WHPA-E. Several small tributaries, ditches
and stormsewer outfalls that flow into the Grand River between Well F2 and the Shand Dam were
identified. The WHPA-E was extended to incorporate portions of these pathways that may
contribute water to the assumed intake point within a 2-hour time of travel as shown on Map 6-25.
Detailed information on the areas draining to stormsewers was not available, therefore, it was
conservatively assumed that all developed urban area draining toward the Grand River upstream
of the assumed intake point was included in WHPA-E.

The technical study to delineate WHPA-E for Well F2 in Fergus is further described in the report
Wellhead Protection Area E Delineation and Vulnerability Scoring: Municipal Supply Well F2,
Township of Centre Wellington by Stantec Consulting Ltd. (2010).

December 12, 2019 6-70



Grand River Source Protection Area Draft Updated Assessment Report

Delineation of WHPA-F for Centre Wellington — Fergus, Well F2

WHPA-F was not delineated for the F2 well in Fergus as there were no Issues identified for this
well. It should be noted that Well F2 has not been used for municipal supply since June 2003 as
a result of water quality concerns associated with the GUDI status of the well and limited pumping
rates imposed on this well due to interference with nearby private wells.

Intrinsic Vulnerability Scoring in Wellhead Protection Areas

Groundwater intrinsic vulnerability mapping for the Fergus and Elora wellfields was previously
completed by EarthFX Inc. (2008) using the SAAT method. Golder (2010a) reviewed the
vulnerability mapping and made adjustments based on hydrogeological knowledge at the WHPA
scale. The intrinsic vulnerability was further refined in the Centre Wellington area by GRCA staff
in May 2019. Smoothing (refinements) of the intrinsic vulnerability was done in areas where the
existing vulnerability scoring was too complex to be implementable. This was done using the
smooth line tool in ArcGIS (Polynomial Approximation with Exponential Kernel), with a 400m
smoothing tolerance. Further manual adjustment was then made in a few minor areas to remove
any tight loops created by the tool. The Elora and Fergus unadjusted and adjusted intrinsic
vulnerability mapping is shown on Map 6-26 and Map 6-27.
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Identification of Transport Pathways and Vulnerability Adjustment

Following a review of the intrinsicinitial vulnerability scoring maps, an assessment of transport
pathways was undertaken to determine whether adjustments to the vulnerability assessment were
warranted. Technical Rules 39 — 41 address the general process of how transport pathways would
increase vulnerability. Transport pathways for groundwater based drinking water systems include:
wells (existing—and—abandenedcurrent, unused, or abandoned), pits and quarries, mines,
construction activities or deep excavations, storm water infiltration, septic systems, and sanitary
sewerburied municipal infrastructure.

The Technical Rules (MOECC, 2017) indicate that consideration should be given to the
cumulative impact of any potential transport pathways; the impact of any discrete pathway should
not be viewed in isolation. Therefore, following the assessment of risk for each feature, a density
analysis was completed to determine where clusters of high risk pathways existed. A 50 m buffer
was created around each of the high-risk pathways identified.

Adjusted Vulnerability Scoring for the Centre Wellington Wellhead Protection Areas
Several data sources were reviewed to assess the relative risk of transport pathways to cross-cut
natural protection over the municipal production aquifers in the Fergus and Elora WHPAs. Wells,
buried municipal infrastructure, and septic systems were interpreted to warrant an update to
vulnerability mapping. A total of 1,381 wells, 13.8 km of buried infrastructure, four lift stations, and
94 septic systems were identified as high-risk pathways. Where a high density of these pathways
was identified, updates to the existing vulnerability mapping were recommended. These areas of
transport pathway area of influence are identified on Map 6-28.

Following the adjustment of the vulnerability mapping based on the transport pathways
assessment, vulnerability scoring was completed for Centre Wellington. The WHPAs for each well
were overlain on the adjusted vulnerability mapping and scores were assigned. Final vulnerability
scoring for the Fergus and Elora wellfields is shown on Map 6-29.
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Vulnerability Uncertainty Assessment
The uncertainty analysis factors considered in this assessment follow Part 1.4, Rule 14 of the
Technical Rules (MOECC, 2017) and are detailed in Table 6-24.

Table 6-23:
Scores

Uncertainty Analysis Factors and Ranking for WHPAs and Vulunerability

Uncertainty
Asssessment Factor

Uncertainty
Designations

Description

which the groundwater
vulnerability categories
effectively assess the
relative vulnerability of
the underlying
hydrogeological features

14(1) The distribution, Low Good coverage of Ontario Ministry of Environment,

variability, quality, and Conservation and Parks (MECP) water well record data

relevance of data used in surrounding the Study Area as well as high-quality data

the preparation of the local to the well fields and regionally. Water levels from

assessment report multiple periods. Averaging of multiple water levels at
individual wells was completed to best reflect most recent
conditions.

14(2) The ability of the Low The groundwater flow model has been shown to reflect

methods and models groundwater flow processes by representing water levels

used to accurately reflect under long-term average and pumping conditions.

the flow processes in the

hydrological system

14(3) The quality Low Each step of the model development process relied on data

assurance and quality that had been collected and/or reviewed by professional

control procedures engineers or geoscientists. The development of the model

applied was fully documented (Matrix 2018a) and that document
was reviewed by leading academics and industry
professionals for the purposes of fulfilling the requirements
of the Act.

14(4) The extent and Low The original Centre Wellington Tier Three model is a

level of calibration and product of both steady-state and transient calibration efforts

validation and the final parameters derived are both consistent with

achieved for models used field observations and those that would be expected based

or calculations or general on the conceptual model.

assessments completed

14(5) The accuracy to High The groundwater vulnerability mapping is based on the

SAAT methodology completed by EarthFX (2008) and
Golder (2010a); however, the hydrogeologic conceptual
model of the Study Area was reworked as part of the
Centre Wellington Tier Three Assessment (Matrix 2017a).
The vulnerability mapping was not refined to reflect the
current conceptual model. Further, an assessment of the
differences between the current conceptual model, and the
one that the 2008 vulnerability mapping is based on, has
not been completed to verify whether the groundwater
vulnerability categories still effectively assess the relative
vulnerability of the underlying hydrogeological features.

Uncertainty in the delineation of the WHPAs was addressed through the simulation of multiple
scenarios. The scenarios for WHPA delineation produced similarly shaped capture zones, which
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were all encompassed in the final WHPA delineation. Further, the reliability of the delineated
WHPAs is supported by the reasonability of the calibrated model. The groundwater flow model is
calibrated using model parameters that reflect hydraulic field tests and have values that are within
expected ranges for the various hydrogeological units.

This results in a low uncertainty for the capture zone delineation. There is a low uncertainty rating
associated with the time-of-travel delineation; however, there is a high uncertainty rating
associated with the vulnerability mapping, which was not updated or reassessed using the current
conceptual model (Matrix, 2017a). As a result, an uncertainty rating of high is assigned to the
assessment of vulnerability of each WHPA. This high uncertainty is identified as a data gap and
updates to the vulnerability mapping should be considered in the future.

Vulnerability Scoring in WHPA-E

Vulnerability analysis of WHPA-E includes consideration for both the area vulnerability and the
source vulnerability as described in the Technical Rules. The two factors are multiplied to
generate a vulnerability score for WHPA-E.

The area vulnerability factor for a WHPA-E is prescribed to be the same as IPZ 2, i.e. between 7
and 9. The source vulnerability factor for Well F2 has been assessed on the basis of Type C
intake (i.e. assuming the well is hydraulically connected to an in-land river) and therefore was
assumed to be in the range of 0.9 to 1.0.

The area vulnerability factor for Well F2 was assigned a value of 7 based on the following:

e Land area within WHPA-E is largely rural and undeveloped. While there is an area of low
density residential, institutional and industrial development within WHPA-E, only 3
relatively small systems direct stormwater directly to the Grand River upstream of the well.

e There are only two minor road crossings of the Grand River within WHPA-E.

e Transport pathways that were identified for WHPA-E contribute relatively little flow
compared to the Grand River.

These factors, taken together, suggest a low vulnerability of the source to contamination from
spills, and, therefore, the lowest area vulnerability factor (7) was assigned to WHPA-E for Well
F2.

According to the Technical Rules, the source vulnerability factor for a surface water intake takes
into consideration the depth of the intake from the water surface, the distance from land and
historical water quality concerns. For a WHPA-E, the first two factors do not apply as there is no
particular relevance to a GUDI well that is likely drawing surface water from a distributed area,
rather than a point and only a small portion of the water getting to the well originates from surface
water.

There were no historical water quality concerns raised for Well F2 during the technical study. In
addition, groundwater wells are known to be less vulnerable than surface water intakes to spills
and other adverse conditions by virtue of the time delay between the surface water feature to the
well, in-situ filtration through the soil and dilution of the surface water by groundwater from the
rest of the well capture zone. For these reasons, the source vulnerability factor for Well F2 was
assigned the lowest value, i.e. 0.9.

Combining the area and source vulnerability scores, the overall vulnerability score for the Well F2
WHPA-E is 6.3 (see Table 6-25).

Table 6-24:  Vulnerability score summary for the Centre Wellington Well F2 WHPA-E.

December 12, 2019 6-74



Grand River Source Protection Area

Draft Updated Assessment Report

. Intake Protection Area Vulnerability | Source Vulnerability | Vulnerability
Location
Zone Factor Factor Score
Well F2 WHPA-E 7 0.9 6.3
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Map 6-25: Centre Wellington Well Supply Wellhead Protection Area E Delineation
(Fergus Well F2)
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Map 6-26 Centre Wellington Well Supply Unadjusted Intrinsic Vulnerability
{Overview)
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Map 6-27: Centre Wellington Well Supply Wellhead Protection Area Adjusted Intrinsic
Vulnerability (Overvienw)
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Map 6-28 Centre Wellington Transport Pathways Area of Influence
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Map 6-29: Centre Wellington Wellhead Protection Area Final Vulnerability
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Uncertainty for the WHPA-E Delineation and Vulnerability Scoring

The methods used to delineate WHPA-E zones were generally consistent with MOE guidance
and the Technical Rules. The dye tracer fieldwork and resultant confirmation of excellent
calibration of the hydraulic model of the Grand River for the design flow regime provides
confidence that this aspect of the upstream system is generally well understood.

There is some uncertainty in the use of statistical flow analyses, performed on the historical flow
data sets, to define the “design” flow. While efforts were made to ensure that all flow data included
in the analysis were accurate, it is not possible to eliminate all sources of error. Some uncertainty
exists in the data sets in the form of minor gauge malfunctions and/or the effect of ice and
vegetation on water levels and flows. Generally speaking, however, the Fergus Shand Dam flow
gauge data set was found to be of sufficiently high quality and duration to minimize concerns in
this regard.

Observations of bankfull or near bankfull flood stage during the dye tracer fieldwork, when flows
from the reservoir were known to be 25 m?®/s, provide further confidence in the use of the 95%
flow, determined through statistical analysis to be 32 m3/s, as representative of design flow.

In the absence of detailed studies being completed on every transport pathway within WHPA-E,
it is inherent that numerous assumptions must be incorporated into the completion of the
delineation work. While these assumptions were conservative to ensure that any errors were on
the side of caution, this approach increased uncertainty in the validity of resultant protection zones
in these areas and may result in the inclusion of areas in WHPA-E that may not impact on Well
F2.

A typical example of the conservative approach applied within the WHPA-E delineation includes
the assumption that small wetlands within the zone provide zero detention time to contaminant
inputs. This assumption is obviously conservative as it must take some finite time for inflows to
these areas to travel to the associated outlet. However, in the absence of field evidence to support
the inclusion of a finite detention time provided by these elements, professional judgement
dictated the conservative approach.

Despite potential uncertainty and conservative assumptions associated with transport pathways,
in most instances the secondary transport pathways are sufficiently short that, even if the analysis
does contains uncertainty, there can be a high degree of confidence that the resultant WHPA-E
delineation limits would not require revision. In other words, there is a relatively high degree of
confidence that the resultant “area of concern” envelopes all contributing drainage areas within a
two-hour travel distance.

The exception to this confidence lies with the assumed extents and general configuration of storm
sewer systems that were assumed immediately upstream of the intake location. Although most of
the hydrology and hydraulics are considered to be generally well understood, the uncertainty
pertaining to those portions of the protection area within the urbanized limits requires that the Well
F2 WHPA-E delineation be assigned an uncertainty of high. Further assessment and field work
required to reduce this high uncertainty is not recommended at this time due to the low
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vulnerability of WHPA-E, the lack of significant threats and the fact that the well is not currently
used for municipal supply.

The general characteristics of the WHPA-E for Well F2 suggest that the vulnerability score is
consistent with the relative vulnerability of the hydrological features. For these reasons, the Study
Team has a relatively high degree of confidence in the WHPA-E vulnerability scores for Well F2
and has ranked the uncertainty as low. The associated overall uncertainty assessment is
summarized on Table 6-26.

Table 6-25:  Uncertainty Evaluation for Well F2 WHPA-E in Fergus

Location Delineation Uncertainty Vulnerability Uncertainty
Fergus Well F2 WHPA-E High Low

Managed Lands within the Centre Wellington Wellhead Protection Areas

Managed Lands are lands to which nutrients are applied. Managed lands can be categorized into
two groups: agricultural managed land and non-agricultural managed land. Agricultural managed
land includes areas of cropland, fallow, and improved pasture that may receive nutrients. Non-
agricultural managed land includes golf courses, sports fields, lawns and other built-up grassed
areas that may receive nutrients (primarily commercial fertilizer). Detailed methods on managed
lands calculatrons are descrrbed in Chapter 3 of thrs Assessment Report Determ+n+ng4he499at4@n

thr—eat—Based on thrs—st—atement—m%he Technrcal Rule 16 (9)s the percentage of managed Iands
were only calculated where the vulnerability score in each \Wellhead Protection-AreaWHPA was
greater than 4.

Managed lands calculations for Elora and Fergus were completed in WHPA-A to WHPA-D where
the vulnerability was 6 or higher. Table 6-27 provides the results of the calculations and Map 6-30

and show the ranges of managed lands percentage for Elora-and-Fergusrespectively.the Centre
Wellington WHPAs.
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Table 6-26: Percent Managed Lands in the Centre Wellington Wellhead Protection
Areas
Township Location Well WHPA-A WHPA-B WHPA-C WHPA-D
E1 57.69%32% | 54.41%60% | 59.69%82% | 38.20625%
Elora E3 49.20%32% | 58.53%61% 64% 25%
Centre E4 76.78%87% | 57.01%7%7% 0% 250
Wellington F1 20.71%5% | 47.99%41% | 58.49%90% 31%
c F2 41.41%25% A20% S04 2104
Wellington Fergus F4 11.32%06% 41% S04 =05
F65 39.24%25% LA0% 2204 =05
F56 48.95%4+% | 68.76%52% 88% =05
F7 60.47%31% | 56.69%57% 64% 31%

The percentage of managed lands within each WHPA-E was estimated according to the Technical
Rules. The percentage of managed land within WHPA-E for well F2 is shown on Map 6-33.

Livestock Density within the Centre Wellington Wellhead Protection Areas

Technical Rule 16 also requires the mapping of livestock density. Livestock density is defined as
the number of nutrient units over a given area, and is expressed by dividing the nutrient units by
the number of acres in the agricultural managed land area or the livestock grazing area depending
on the threat being assessed. Detailed methods on livestock density calculations are described
in Chapter 3 of this Assessment Report.

denS|ty mapplng was completed for the entlre WHPA-A, WHPA B and WHPA-C zones and only
within the WHPA-D zones with a vulnerability score of six6.

Table 6-28 summarizes the livestock density results in nutrient units/acre (NU/acre) in the Elora
and Fergus Wellhead-Protection-AreasWHPAs. Map 6-31-and shows the livestock density results

for Eleraand-Fergusrespectively: the Centre Wellington WHPAs.
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Table 6-27:  Livestock Density (NU/acre) in the Centre Wellington Wellhead
Protection Areas
Township Location Well WHPA-A | WHPA-B | WHPA-C WHPA-D

E1l 0.000 0.160-7 0.76 0.32

Elora E3 0.2406-23 0.046:2 oe 032

Cent E4 0.156 0.489 1.166-2 032

Weﬁiﬂéfon F1 0.009 0.280-12 | 0.311.03 2.25

- F2 0.008 2 o2 22k
Welli Fergus F4 0.000 2 o2 0.39200.11-25

F65 0.556-54 e 2 2=

F56 0.446-6 0.466-3 ZLe 225

F7 0.000 0.010:45 6:34 225

A coding of 0 indicates that there were no agricultural livestock barns to contribute nutrients and
therefore the value for livestock density is O.

Similarly, the livestock density within each WHPA-E was estimated according to the Technical
Rules. Livestock density within WHPA-E for well F2 is shown on Map 6-37. The vulnerability
scores for these WHPAs are less than the vulnerability score necessary for the related activities
to be considered significant threats, according to the Ministry of Environment’s Table of Drinking
Water Threats.

Uncertainty of the Livestock Density within the Wellhead Protection Areas

The MECPOE livestock density circumstance is calculated/averaged over the entire protection
zone and does not represent the livestock density at an individual property. The degree of threat
posed by nutrient application at the scale of an individual property would need to be established
from field visits and additional information from land owners, such as that collected as part of the
development of nutrient management plans. The data on actual farming practices is currently
based on assumptions.

Percent Impervious Surface Area within the Centre Wellington Wellhead Protection Areas
To determine whether the application of road salt poses a threat in the Centre Wellington, the
percentage of impervious surface where road salt can be applied per square kilometre was
calculated as per Technical Rules 16(11) and 17. The tkm-><-1km-methedmoving window average
technique, described in Chapter 3 was used for Centre Wellington wellfield . The application of
road salt can only be a threat in areas with a vulnerability score of 6 or greater under the threats-
based approach; therefore the percent impervious calculation was only completed in areas with
a score of 6 or greater.
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The application of road salt can only be a threat in areas with a vulnerability score of 6 or greater;
therefore the percent impervious calculation was only completed in areas with a vulnerability
score of 6 or greater.

Map 6-32 and show the sumary of the percent imperviousness within the Centre Wellington
Wellhead Protection Areas respectively.

The percentage of impervious surface area where road salt can be applied within the Fergus
WHPA-E is shown on Map 6-38. The vulnerability scores for this WHPA is less than the
vulnerability score necessary for the related activities to be considered significant threats,
according to the Ministry-of Environment'sMECP’s Table of Drinking Water Threats.
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Map 6-30: Centre-Wellington Well Supply Percent Managed Lands
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Map 6-32: Elera-Centre-Wellington Well Supply Percent Impervious Surfaces
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Map 6-33: Centre Wellington Well Supply WHPA-E Percent Managed Lands
(Fergus, Well F2)
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Map 6-34: Centre Wellington Well Supply WHPA-E Livestock Density
(Fergus, Well F2)
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Map 6-35: Centre Wellington Well Supply WHPA-E Percent Impervious Surfaces
(Fergus, Well F2)
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6.3.3  Drinking Water Threats Assessment

The Ontario Clean Water Act, 2006, defines a Drinking Water Threat as “an activity or condition
that adversely affects or has the potential to adversely affect the quality or quantity of any water
that is or may be used as a source of drinking water, and includes an activity or condition that is
prescribed by the regulation as a drinking water threat.” A Prescribed Drinking Water Threats
table in Chapter 3 of this Assessment Report lists all possible drinking water threats.

Identification of Significant, Moderate and Low Drinking Water Quality Threats for the
Centre Wellington Well Supply

The identification of a land use activity as a significant, moderate, or low drinking water threat
depends on its risk score, determined by considering the circumstances of the activity and the
type and vulnerability score of any underlying protection zones, as set out in the Tables of Drinking
Water Threats available through www.sourcewater.ca. Information on drinking water threats is
also accesslble through the Source Water Protectlon Threats Tool: http: //SWQIQ Eer—teeat

&The mformatlon above can be used W|th the vuInerabrIrty scores shown in Map 6-27 and Map
6-29 to help the public determine where certain activities are or would be significant, moderate
and low drinking water threats.

Table 6-27 and Table 6-28 provide a summary of the threat levels possible in the Centre
Wellington Well Supply for Chemical, Dense Non-Aqueous Phase Liquid (DNAPL), and
Pathogens. A checkmark indicates that the threat classification level is possible for the indicated
threat type under the corresponding vulnerable area / vulnerable score; a blank cell indicates that
it is not. The colours shown for each vulnerability score correspond to those shown in Map 6-27
and Map 6-29.

Table 6-28: Identification of Drinking Water Quality Threats in the Elora Wellhead
Protection Areas
- Threat Classification Level
Threat Type Vulxeégble Vulgiroark:hty Significant | Moderate Low
80+ 60 to <80 | >40 to <60
wHrAa-As O - v v
. WHPA-B/C 8 v v v
Chemicals WHPA-B/C/D 6 v v
WHPA-C/D 2 & 4
Handling / Stora ‘ WHPA-A/B/C Any Score v
iy APLE geo WHPA-D 6 v v
WHPA-D 2 & 4
wHPA-AB O v v
Pathogens WHPA-B 8 v v
WHPA-B 6 v
WHPA-C/D Any-Score
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Table 6-29: Identification of Drinking Water Quality Threats in the Fergus Wellhead
Protection Areas
. Threat Classification Level
Threat Type [ szé:ble Vulgiroa:télllty Significant | Moderate Low
80+ 60 to <80 | >40 to <60
WHPA-A/B v v v
WHPA-B/C v v v
Chemicals WHPA-B/C/D 6 v v
WHPA-C/D 2 & 4
WHPA-E v v
WHPA-A/B/C Any Score v
Handling / Storage of WHPA-D 6 v v
DNAPLs WHPA-D
WHPA-E v
WHPA-A/B v
Pathogens WHPA-B v v
WHPA-B v
WHPA-C/D
WHPA-E v v

6.3.4 Conditions Evaluation

Conditions are contamination that already exist and are a result of past activities that could affect
the quality of drinking water. To identify a Condition, Part X1.3, Rule 126 of the Technical Rules
(MOECC, 2009b2017), lists the-following-criteria for drinking water sources, which is outlined in
Chapter 3 of this Assessment Report.:
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The abovelisted-criteria were used to evaluate potentially contaminated sites within the Elora and
Fergus WHPAs to determine if such a Condition was present at a given site.

Conditions Evaluation for the Centre Wellington Well Supply

The results of the condition site assessment presented in the Approved Grand River Assessment
Report (August 2012) indicated that no condition sites were identified within the Township of
Centre Wellington. For the Township of Centre Wellington, sixteen (16) potential condition sites
were identified in the Approved Assessment Report, however, there was a lack of information
pertaining to contaminant concentrations and off-site migration at the time (2012) that prevented
identification of condition sites under Technical Rule 126. This lack of information was identified
as a data gap or uncertainty for the Centre Wellington portion of the Assessment Report and no
condition sites were identified in 2012.

Since the approval of the Assessment Report in 2012, additional information has been obtained
from Ministry of the Environment files, municipal files, and some responsible parties pertaining to
condition sites within the Township of Centre Wellington. As a result, the available documents,
reports and data pertaining to nineteen (19) potential condition sites were reviewed in 2015 to
determine whether any of the sites met the technical rules as a condition or significant drinking
water threat condition site. In 2015, six (6) sites were identified as condition sites while two (2)
sites were identified as significant drinking water threat condition sites. In 2019, a review of
available data and reports was completed to reassess the condition and / or significant drinking
water threat condition status of the nineteen (19) sites and any additional sites identified since
2015. This review was completed primarily because of the redelineation of the wellhead
protection areas.

During the 2019 review, nineteen (19) potential condition sites were reviewed, all were sites
previously identified in 2015. There were no additional sites identified. ThreeEleven (311) of the
nineteen (19) sites-reviewed were not located within a municipal well-head protection area and
therefore are not considered condition sites under Technical Rule 126. The remaining
sixteeneight (162) sites were located within municipal well head protection areas for either Elora,
Fergus or Hamilton Drive wells

Fourteen [III:4) _ sites had suff|C|ent mformatlon to be con3|dered condltlon

sites under Rule 126-»
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documentatlon available at this t|me six—{6)-sites—within-the Fergus WHPAs are considered
condition sites under Technical Rule 126 and there is sufficient evidence to identify fiv@our (54)

of the fourteen (14RiNEteen (19) o (2) of the six (6} sites as significant drinking water threat
condition sites under technical rule 140 or 141. Three +he-two-significant drinking water threat
condition sites are located in Fergusw significant-drinking
water-threat-condition site is located in Elora. The sites in Elora and two of the sites
in Fergus are related to petroleum hydrocarbon contamination and there is evidence of off-site
contamination. hﬁe remaining site located in Fergus
is related to trichloroethilene contamination and there is evidence of off-site contamination ﬁ

6.3.5 Drinking Water Issues Evaluation

The objective of the Issues evaluation is to identify drinking water Issues where the existing or
trending concentration of a parameter or pathogen at an intake, well or monitoring well would
result in the deterioration of the quality of water for use as a source of drinking water. The
parameter or pathogen must be listed in Schedule 1, 2 or 3 of the Ontario Drinking Water Quality
Standards (ODWQS) or Table 4 of the Technical Support Document for Ontario Drinking Water
Standards, Objectives and Guidelines (Technical Rules XI.1 (114 - 117)). Elevated
concentrations of selected parameters that are naturally occurring or where effective treatment is
in place are not considered drinking water Issues.
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Drinking Water Issues Evaluation for the Centre Wellington Well Supply

Potential Issues were evaluated through a review of raw water data from each of the production

wells provided by Centre Wellington Environmental Services from 2005, 2007, 2009

and 2011 to 2019-and-2009 and from treated water chemistry data for the parameters listed in

Schedule 23 and 24 of Ontario Regulation 170/03 for 2006, 2007 and 2009, where available. The
municipality also supplied nitrate concentrations from 2003 to 201902.

In addition, historical summaries of water quality were reviewed from previous reports including
Threats Assessment and Issues Evaluation (Blackport Hydrogeology Inc. and Triton Engineering
Services Limited, 2008)-and, Water Resource Characterization Groundwater Management Study
(Blackport Hydrogeology Inc., 2002b) and Investigation of Chloride in Drinking Water (Golder
Associates Ltd., 2018). The raw water quality data available for the review were compared to the
Ontario Drinking Water Quality Standards and the Technical Support Document to identify
parameters approaching or exceeding a standard.

The microbiological data for the raw water from the municipal wells was obtained through a review
of the 2015 2016 2017 and 2018 Annual Drrnkrng Water Reports for Centre Welllngton preweled

LH%&HHJH%GFFEHQ%GH—HQ%GH%GS—EH%E@GI%@QS}—The raw water quallty data avallable for the

review were compared to the Ontario Drinking Water Quality Standards to identify parameters
approaching or exceeding a standard.

The Issues evaluation for Centre Wellington focused on the water quality parameter groupings
outlined in the Ontario Drinking Water Quality Standards (ODWQS) identified in Ontario
Regulation 169/03 under the Safe Water Drinking Act and the related technical support document.
These parameters include: a) Pathogens. b) Schedule 1 Parameters, c) Schedule 2 and 3
parameters and, d) Table 4 parameters.

Parameters have been screened for closer investigation where any of the following criteria have
been met:

e Consistent presence of microbiological parameters;

e The parameter has a health related Maximum Acceptable Concentration (MAC)
associated with it and the concentration in the raw or treated water exceeds half of the
MAC level (with the exception of fluoride); and

e The parameter does not have a health related MAC but the concentration observed
exceeds the objective or guideline associated with the ODWS.

Water quality parameters meeting the screening threshold above were further reviewed to
determine whether to identify them as Issues. The considerations included:
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Whether the concentration is at or trending towards a health related MAC,;
The frequency with which the parameter meets the screening threshold;
Capabilities of the treatment facility;

The ability of the parameter to interfere with/upset the treatment process;
Whether the parameter is related to issues raised by the public; and
Importance of the well to the overall supply.

In the Grand River Assessment Report (2012), chloride was identified as having an increasing
trend in Elora Well E3, however, was not identified as a drinking water issue per the Technical
Rules under the Clean Water Act in the Approved Grand River Assessment Report. Since the
approval of the Assessment Report in 2012, additional chloride data has been collected for all
municipal wells in Elora and Fergus, except Well F2, and historical data incorporated into the data
set. In 2014, the Township commissioned Golder Associates to review the sodium and chloride
data at Elora and Fergus wells to recommend what further action wais required including whether
there wais sufficient evidence to identify a drinking water issue as per the Technical Rules under
the Clean Water Act. In 2015, a drinking water issue under Rule 115.1 for Well E3 in Elora and
Well F1 in Fergus was declared. Declaration of an issue under this Technical Rule required
further monitoring of the issue but did not require delineation of an issues contributing area.
Therefore, the 2015 Assessment Report did not delineate an issues contributing area for these
wells, however, the municipality was required to complete further monitoring. Following the
continued municipal monitoring of the issue, in 2018, Golder Associates completed a
study on chloride concentrations at the Fergus and Elora wells which recommended, as it pertains
to Issues, the following:

e the continuation of chloride investigations at production wells F1, F6, F7, and E3 with
quarterly sampling of chloride, sodium, nitrate, sulphate, iron and manganese; and,

¢ the development of a chloride Issue Contributing Area for wells

e F1andE3.

Elora Drinking Water Issues Evaluation
A Q) /oA na \A Q I

ﬁsu&ande#ReHe—l—lé—l—ﬁeHMel%—The 2018 Golder Assouates review of the water quallty data
for the Elora Wellfield identified a chloride Issue for drinking water source E3 under Rule
114. The chloride Issue Contributing Area is mapped on Map 6-36.

Well E1, in the north part of Elora, has gererally-has-good-watergualibywith-sodium and chloride

concentrations below 20 mg/L and nitrate concentrations less than 2-0.1 mg/L or non-detect. The
Ontario drinking water quality standard for nitrate is 10 mg/L, the aesthetic objective for chloride,
sulphate and iron are 250, 500 and 0.3 mg/L, respectively. Sulphate concentrations are below
3400 mg/L and are naturally occurring. Aluminum was detected at 0.5 mg/L in one sample in 2009
which is above the operational guideline of 0.1 mg/L. When re-sampled, aluminum was detected
at 0.06 mg/L. Previeus-All measurements of aluminum n-2005-and-2007to 2019 were below the
detection limit. Zinc concentrations appearto-be-inereasing-since-2005-but-are well below the
aesthetic objective of 5 mg/L and in almost all cases belwo the detection limit of . The 2014 review
confirmed the above findings related to sodium and chloride concentrations (Golder, 2014).

Well E3, in the south part of Elora, currently has—geedmeets ODWQS for all health related
parameters.—waterguality, Ssodium concentrations are-belewrange from 5 to 50 mg/L, nitrate
concentrations are below 1.32 mg/L and sulphate concentrations are-belowrange from -31 to
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28340 mg/L. Sulphate concentrations have shown a sharp increase in 2011, 2015 and 2017 with
values ranging from 278 to 283 mg/L, while sulphate concentrations in 2005 to 2009 and 2013
ranege from 30 to 34 mg/L. Sulphate concentrations are higher with higer pumping rates at E3
(Golder, 2018).

Fhe 2014 review-however—indicated-that-Cehloride concentrations range from 0.51 to 16552
mg/L for WeII E3 and appear to be mcreasmg although varlable Iheehteed&eeheehtratleh—m

reqe#ed—The chlorlde concentratlons measured durlng some of the sampllng events from 2 013
onward were greater that 50% of the Aesthetic Objective of 250 mg/L. As detailed in the
figureFigure 7-1-below, the well E3 chloride data shows an increasing trend that approaches the
50 percent of Ontario Drinking Water Aesthetic Objective of 250 mg/L within-fifteen-years{2030}
(Golder, 26142018).

According to the Golder 2018 report, groundwater at well E3 is derived mainly from the bedrock
aquifer and receives chloride from a surface (anthropogenic) source, which results in decreased
chloride when it is pumped at a high rate. Due to the fact that the chloride is from an anthropogenic
source and concentrations at the well have been above 50% of the AO and are on an increasing
trend, chloride should be considered and Issue at well E3 (Golder, 2018).

Fechnical-Rule—Aan Issues Contributing Area is net-delineated for Elora Well E3 and therefore
there-can-be-ne-significant threat activities are identified which are associated with the cChloride
lissue. The chloride Issue Contributing Area at Elora Well E3 is shown on Map 6-36.

Well E4, also located in the south part of Elora, has-geed-currently meets ODWQS for all health
related parameterswater—guality. There appears to be little groundwater impacts from surface
sources of contamination. Chloride concentrations are below 10 mg/L, sodium concentrations are
below 20 mg/L, nitrate concentrations are below 1 mg/L and sulphate concentrations are below
250300 mg/L. Again-sSulphate is naturally occurring in the area. It should be noted that zinc and
iron concentrations increased in 2009 compared to previous and current concentrations; however,
both are below the aesthetic objective.

é@eléer—%@%@—Rewew of mlcroblologlcal data for the Elora wells coIIected weekly |nd|cates that
no E. coli was detected in the three municipal wells in 2008. Total coliforms were detected ence
in 2008 and 2018 in Well E4 and Well E1, respectively. at-a-concentrationof - CFU/A00-mL-The
absence of any E. coli detections, the minimal detections of total coliforms in the raw water
samples collected from the municipal wells and no previous issues indicate that microbial water
guality is not an Issue. However, it is important to monitor and ensure that the pathogen loading
in the Wellhead Protection—/AreaWHPA is minimized or eliminated in accordance with the
principles of source water protection.
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Figure 7-1: Chloride Concentrations at Well E3, Elora, Township of Centre Wellington.
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Fergus Drinking Water Issues Evaluation

A review of the water quality data for the Fergus Wellfield identified chloride and trichoroethylene
Issues for drinking water source F1 under Rule 114. The cChloride and t¥richloroethylene Issue
Contributing Area is mapped on Map 6-36.

ityFergus well F1

has errghfeL)Levelevated cChloride concentrationsthat range up to 160 mg/L (Figlre 7-2).| buiare
are-below-80-110-mg/LSodium concentrations are-shghthy-abeve 20range from-14-tc-60up to 93

mg/L, nitrate concentrations are less than 1.52 mg/L and sulphate concentrations are elevated

and are-generally-belowrange from 500-481 to 670 mg/L.{Gelder2010d)-

The 2014-2018 Golder review indicated that chloride concentrations range from 21 to 12816 mg/L
for Well F1 and appear to be increasing, but vary—sigrificantlyshow variation. The chloride
cconcentrations remain-belowmeasured during a sampling event in 2019 was above the 50% of
the Onatario Drinking Water Aesthetic Objective (AO) of 250 mg/L.- The-source-of this-variation

maetelooreupenthiond fusthor stuch s cooniiac [0 alelns D0/

Groundwater at well F1 appears to be derived mainly from the overburden and shallow bedrock
and receives chloride from a surface (anthropogenic) source, which results in increased chloride
in the well when it is pumped at a high rate (Golder, 2018). Due to the fact that the chloride is
from an anthropogenic souce and concentrations at the well have been above 50% of the AO and
are potentially on an increasing trend, chloride should be considered an Issue at well F1.

300
=) Chloride Ontario Drinking Water Standard
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Well F1 has historically contained elevated concentrations of TCE (Golder, 2010d). Since 2000,
measured TCE concentrations have ranged from less than 1 pg/L to 32 pg/L. For comparison
purposes, the Ontario Drinking Water Standard has recently been updated and the criterion is 5
Mg/L. TCE concentrations have averaged about 15 pg/L from 2001 to 2003, decreasing to 12 pg/L
from 2004 to 2006, and decreasing again to an average concentration of 6.6 ug/L from 2007 to
2009. Recent TCE concentratlons from 2016 to 2018 range from 0.76 pg/L to 11.7 pg/L with an

supplsyLTCE concentratlons have been decllnlng and are occasmnally below the maximum
allowable concentration (MAC) of 5 ug/L; however, overall TCE concentrations remain above the
MAC of 5 pg/L. Based on these exceedances and the absence of a known TCE source, Centre
Wellington has now identified TCE at Well F1 as an issue under Technical Rule 114, such that
TCE management policies under the Clean Water Act (Government of Ontario 2017) can be
implemented.

The occurrence of TCE at F1 was investigated in 1990 after TCE was discovered in two private
wells in September 1989. The report indicated that there may be numerous sources of TCE, with
the sources occurring at various depths. In general, most of the sources are in close proximity
and it is assumed that pumping F1 would contain them. With respect to the TCE at F1, Blackport
Hydrogeology Inc. (2002c) indicates that the source of contamination was not verified. Further,
Blackport Hydrogeology Inc. and Triton Engineering Services Limited (2008) concluded that the
source of TCE is likely distant from the well as the elevated concentrations of TCE were found in
a deeper zone of the open bedrock well.

In addition to F1 operating with an air stripper since 1991, treatment was added to two bedrock
wells at a private site in about 1993 where water from these two wells has been pumped and
treated continuously since that time with the treated water being discharged into a local storm
water drain. All of these wells essentially act as containment wells to minimize the potential for
further spreading of the TCE. The Township submits annual water quality and pumping reports to
the MECPOE for Well F1 consistent with the Drinking Water Regulations.

December 12, 2019 6-102



Grand River Source Protection Area Draft Updated Assessment Report

Well F4, located in the northern part of Fergus, generally-has-goodwatergualityrwith-has elevated

concentrations of iron. The iron concentrations in well F4 are greater than 0.6 mg/L, which is
greater than the aesthetic objective of 0.3 mg/L. The iron is naturally occurring. Treatment is in
place at F4 to filter out the iron to less than 0.3 mg/L prior to delivery into the distribution system.
Chloride concentrations are generally less than 30 mg/L, sodium concentrations are slightly above
20 mg/L, nitrate concentratlons are Iess than 0.3 mg/L and sulphate concentratlons are less than

400 mg/L. view
copecpiabons (ooloer D00

Well F5, located in the southern limits of Fergus;-has-geed-guality-water. Chloride and sodium
concentrations are less than 20 mg/L, nitrate concentrations are less than 0.6 mg/L and sulphate
concentrations are generally less than 100 mg/L. In 2009, aAluminum concentrations may-be

inereasingat-wellF5-and-were-firstrecorded an above the operational guideline of 0.1 mg/L-a

2009, however concentratlons have since been beIow the operational gwdellne Ihe%@%re\#ew

Well F6, located north of Fergus contains elevated levels of sulphate greater than the aesthetic
objective of 500 mg/L. The sulphate is naturally occurring and is believed to be elevated at well
F6 due to the influence of deeper flow systems within the well. Chloride-concentrationsare-less
than-100-mg/-Ssodium concentrations are slightly above 20 mg/L; and nitrate concentrations
have not been detected. H-sheuld-be-noted-that the-chloride concentrationChloride concentration
were around 40 mg/L up to the mid-2008 and since 2009, concentrations have been variable
ranging from 10 to 88 mg/L. The concentrations are below 50% of the Ontatio Drinking Water
Aesthetic Objective of 250 mg/L. An investigaton by Golder (2018) determined that high pumping
at well F6 resulted in decreased chloride concentrations and that surficial recharge dominates at
the high pumping. The low sulphate concentrations at high pumping indicates that a bedrock

(natural) source of chloride at well F6 (Golder, 2018).-increased-in-2009-compared-to-previods
conecentrations-measuredbut-is-below-the-aesthetic-objective. Iron concentrations are variable
and exceeded the aesthetic-Aesthetic ebjective-Objective of 0.3 mg/L in 2009, 2011 and 2015.

Iron is naturally occurrlng in the groundwater system Ihe—%@%rewew—rndmated—that—ehtende

Well F7 is; located on the western side of Fergus;-has-good-waterguality. Chleride-concentrations
are-less-than-28mg/k-Ssodium concentrations are occasionally slightly above 20 mg/L, nitrate
has not been detected and squhate concentratlons are4ess4hanrange from 454:99 mg/L to 317
mg/L. g
eeneentratrens(@etder—zo% Chlonde concentratlons measured at weII F7 range from 7 to 29
mg/L. There is no long term historical record of water quality at F7, however, the available data
indicates that chloride concentrations are low and variable with no apparent increasing trend. The
concentrations are below 50% of the Ontatio Drinking Water Aesthetic Objective of 250 mg/L. An
investigaton by Golder (2018) determined that high pumping at well F7 resulted in increased
chloride concentrations and that a bedrock water source dominates at the high pumping. The
higher sulphate concentrations at high pumping indicates that a bedrock (natural) source of
chloride at well F6 (Golder, 2018)
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Review of microbiological data for the Fergus wells (F1, F4, F5, F6, F7) collected weekly indicates
that no E. coli was detected in-2008--from 2015 to 2018. Total coliforms were enly-detected three
a total of seven times r-2008from 2015 to 2018-at-F1-at-concentrations-of- - CFUJ/100-mL— and
once resampled to detection of total coliforms were present. No samples were collected from F2
as it was not in use.

GUDI assessments have also been conducted at Wells F1 and F2 as they are located adjacent
to the Grand River and have only a limited thickness of overburden above the bedrock. The
studies concluded that Well F1 showed a low risk of contamination from surface sources but Well
F2 was classified as GUDI. The absence of any E. coli detections and the minimal detections of
total coliforms in the raw water samples collected from the municipal wells indicate that microbial
water quality is not an Issue. However, it is important to monitor and ensure that the pathogen
loading in the Wellhead Protection Areas is minimized or eliminated in accordance with the
principles of source water protection.

Summary of Drinking Water Issues Evaluation

Chloride concentrations at Well E3 and F1 appear to be on an increasing trend with
concentrations measured above 50% of the Ontario Drinking Water Aesthetic Objective of 250
mg/L. Measured chloride concentrations at wells E3 and F1 is from shallow sources and potential
chloride sources exist within the capture zones; therefore, Issue Contributing Areas were
delineated for Wells E3 and F1. TCE concentrations continue to remain near 50% of the MAC;
therefore a TCE Issue Contributing Area was delineated for F1.

ICAs were delineated for Wells F1 and E3 using backward particle pathlines simulated using the
Base Case model scenario, where the time-of-travel to each well is less than or equal to 25 years.
Delineation of the ICAs was done using the same method as described above in Section 6.3.2 for
delineating the Centre Wellington WHPAs. A 25-year capture zone for each well, for each set of
pumping rates, was delineated and then combined to create a single ICA for each well. The
pumping rates used were both exisiting and future rates (Matrix, 2018). The Issue Contributing
Areas are shown on Map 6- 36
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Map 6-36: Issue Contributing Areas for Elora E3 (Chloride) and Fergus F1 (Chloride

and TCE)
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6.3.6 Enumeration of Significant Drinking Water Quality Threats

This section will be updated once the threat enumeration is complete for the new areas prior to
submission to the MECP.

The Technical Rules require an estimation of the number of locations at which an Activity is a
significant drinking water threat and the number of locations at which a Condition resulting from
past activity is a significant drinking water threat.

6.3.6.1 Initial Enumeration of Significant Drinking Water Threats

For the 2012 Assessment Report, t+he initial enumeration of land use activities that may be
associated with prescribed drinking water threats was based on a review of multiple data sources,
including public records, data provided through questionnaires completed by municipal officials,
previous contaminant/historical land use information, and data collected during windshield
surveys. No site specific information was collected.

Drinking water threats as defined in the Ontario Clean Water Act (2006) were identified within the
Centre Wellington Wellhead Protection Areas through an enumeration of land use activities that
may be associated with Prescribed Drinking Water Threats (Ontario Regulation 287/07).

pontotorthothroo o oo o conro o ios

Data Sources for the Enumeration of Significant Drinking Water Threats

For the initial enumeration in the 2012 Assessment Report, tFhe key data sources used to identify
threats on properties within the Wellhead Protection Areas include the following:

¢ Municipal Property Assessment Corporation (MPAC) assessment information;
e Hazardous Waste Information Network (HWIN) database;
e Technical Safety and Standards Authority (TSSA) database;

e Discussions with Triton Engineering Services to identify current and historical land use
activities;

e Review of previous threats inventory by Triton Engineering Services;
¢ Review of air photos; and

¢ Review of Schedule B of the Municipal Official Plan for the Township of Centre Wellington
(2005).

The Township of Centre Wellington operates under both the County of Wellington Official Plan
and the Township’s Official Plan. The general policies apply to the entire Township and the land
use of the County Official Plan applies to the rural areas. The Township Official Plan applies to
the urban centres of Fergus and Elora. The Township provided copies of their Official Plan that
was approved by the Ontario Municipal Board in May 2005 and a Consolidated Official Plan as of
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July 2008. The following provides some of the pertinent information directly from the Consolidated
Official Plan as it relates to land uses and source water protection.

A review of these land uses within vulnerability zones of 10 (i.e., locations of significant chemical
and pathogen threats) within the urban boundary indicates that all of the land uses, except
Highway Commercial and Residential Transition Area, are present. In addition, all the land uses,
except Residential Transition Area are present within WHPA-C, which are possible locations for
DNAPL threats. The same threats that were associated with the various MPAC property codes
can also be assumed for similar land use planning zones, for example, application of commercial
fertilizer to recreational areas.

The completed threat enumeration has involved numerous assumptions regarding the threat
types and circumstances associated with various property types based on current land use
information and existing data sources. An inventory of potential future land uses and associated
threats, constrained within the official plan, would involve additional assumptions. It should also
be noted that the approvals process in Wellington County requires a site specific investigation
and impact assessment associated with the proposed activities and the appropriate monitoring
and mitigation plans. Therefore, before the County would approve any zoning change, or issuance
of a building permit, these conditions of the Counties current groundwater management plan
would need to be met.

Assumptions for the Enumeration of Significant Drinking Water Quality Threats
A standardized set of assumptions (Table 6-29) were made for each land use type and activity,
a summary is provided below:

o All properties with identified agricultural managed lands were based on MPAC codes;

e Areas were applied pesticides were determined by calculating the area of the parcel with
agricultural managed lands;

e Assumptions with respect to type of facility, mass or material and storage;
e Assumed surrounding land uses;

¢ Only areas outside the municipal wastewater serviced areas and were identified as being
on septic systems; and

¢ Assumed hazard scores based on property codes.

Table 6-30: Land Use Activity Assumptions for the Purpose of Enumerating
Significant Drinking Water Quality Threats in the Centre Wellington Well

Supply

Scenario Assumption

Agricultural property with residence | e Storage and handling of pesticides, fuel, commercial

and outbuildings fertilizer, agricultural source material, septic system.

e Application of pesticide, commercial fertilizer, agricultural
source material.

Agricultural property with residence | ¢ Circumstances related to storage and handling or septic
and outbuilding — buildings not in systems are not applied. Those related to application are
WHPA applied.
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Table 6-30: Land Use Activity Assumptions for the Purpose of Enumerating
Significant Drinking Water Quality Threats in the Centre Wellington Well

Supply

Scenario Assumption

Agricultural property without farm ¢ Circumstances related to storage and handling or septic

buildings and structures systems are not applied. Those related to application are
applied.

Residence with no gas line e Qil furnace

Organic solvent e Storage below grade in a quantity that would make it a
significant threat

No sanitary sewer infrastructure e Septic system

Presence of any chemical e Storage is below grade

Multiple PINs associated with one e One threat point assigned to the entire assessed property.
Assessment Roll number

Where an assessment line e One threat point assigned to the entire property.

transects a property, but has one

PIN

Lawn/turf ¢ Potential application of commercial fertilizer (ID dependent

on the percent of managed land and the application of NU to
the surrounding properties)

Municipal well sites o Commercial fertilizer not applied unless the well is within a
municipal park, in which case there is potential that fertilizer
is applied.

All properties ¢ If buildings and structures are located outside the vulnerable

area — circumstance IDs associated with storage and
handling are not applied

Septic system ¢ In serviced villages where sanitary services are being
phased in, but have not yet reached the mandatory
connection date, it is assumed private septic systems are still
present.

Sanitary sewers e A sanitary sewer is a linear feature. For the purposes of
enumeration of threats, where a sanitary sewer is present
one threat point is assigned to represent the sanitary sewer
in each WHPA.

Storm sewer piping e Storm sewer piping is not considered to be part of a storm
water management facility.

6.3.6.2 Enumeration of Significant Drinking Water Threats for 2019 Assessment Report

Since the initial enumeration of significant drinking water threats for the 2012
Assessment Report, a substantial amount of work has been completed by municipal Risk
Management staff and consultants to verify threats at a site level. This work has
included additional air photo analysis, site visits, windshield surveys, review of
databases and site specific files / reports. The focus of this work is to compete
verification of significant drinking water threats and where warranted negotiate risk
management plans and to conduct inspections. This work has been focused within the
wellhead protection areas delineated in the 2012 and 2015 Assessment Reports. New
wellhead protection areas have now been delineated, however, there is overlap between
the 2015 and the new wellhead protection areas.
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For purposes of updating significant drinking water quality threats in the newly
delineated wellhead protection areas, a review is being conducted of the existing
database of verified threats, municipal servicing data and air photos. Results will be
updated in the Assessment Report prior to public consultation. For purposes of
identifying significant drinking water quality threats within the Chloride Issues
Contributing Area, all properties present within the Issues Contributing Area have been
identified as significant drinking water quality threats.

Significant Drinking Water Quality Threats in the Elora Wellhead Protection Areas
The results of the Elora threat enumeration are presented by threat type. A summary of the threat
ranking results for each Wellhead Protection Area, grouped by threat type, is presented in Table

6-30.
Table 6-31: Significant Drinking Water Quality Threats in the Elora Wellhead
Protection Areas
Number of Vulnerable
1 2
PDWT?! # Threat Subcategory Activities Area
Waste Disposal Site- Storage of Hazardous Waste WHPA-A
1 at Disposal Sites 4 WHPA-B
Sewage System or Sewage Works- Septic-Onsite 1 WHPA-A
Sewage Systems
2
Sewage System or Sewage Works- Sanitary 1 WHPA-A
Sewers and related pipes WHPA-B
3 Application of Agricultural Source Material to Land 3 WHPA-A
8 Application of Commercial Fertilizer 2 WHPA-A
10 Application of Pesticides to Land 3 WHPA-A
12 Application of Road Salt 793 ICA
13 Handling and Storage of Road Salt 793 ICA
14 Storage of Snow 793 ICA
WHPA-A
16 Handling and Storage of DNAPLs 30 WHPA-B
WHPA-C
17 Handling and Storage of Organic Solvents 4 WHPA-A
WHPA-B
Total Number of Activities 48
Total Number of Properties 34

1. Prescribed Drinking Water Threat Number refers to the prescribed drinking water threat listed in O.Reg
287/07s.1.1.(2).

2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL
by Prescribed Drinking Water Threat category.

Note: Storm sewer piping is not considered to be part of a storm water management facility.

Significant Drinking Water Threats in the Fergus Wellhead Protection Areas
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The results of the Fergus threat enumeration are presented by threat type. A summary of the
threat ranking results for each Wellhead Protection Area, grouped by threat type, is presented in
Table 6-31.

Table 6-32:  Significant Drinking Water Quality Threats in the Fergus Wellhead
Protection Areas
Number of Vulnerable
PDWT?! # Threat Subcategory? Activities Area
1 Waste Disposal Site- Storage of Hazardous Waste 26 WHPA-A
at Disposal Sites WHPA-B
Sewage System or Sewage Works- Onsite 23 WHPA-A
5 SewageSeptic Systems WHPA-B
Sewage System or Sewage Works- Sanitary 1 WHPA-A
Sewers and related pipes WHPA-B
3 Application of Agricultural Source Material to Land 2 WHPA-A
Application of Pesticides to Land
10 2 WHPA-A
12 Application of Road Salt 3863 ICA
13 Handling and Storage of Road Salt 3863 ICA
14 Storage of Snow 3863 ICA
14 Storage of Snhow 1 WHPA-A
15 Handling and Storage of Fuel 1 WHPA-B
16 gﬁgggngqir;gssmrage of Dense Non-Aqueous 79 wggﬁ_g
WHPA-C
. . WHPA-A
17 Handling and Storage of Organic Solvents 26 WHPA-B
Total Number of Activities 161
Total Number of Properties 108
1: Prescribed Drinking Water Threat Number refers to the prescribed drinking water threat listed in O.Reg
287/07s.1.1.(1).
2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL by
Prescribed Drinking Water Threat category.
Note: Storm sewer piping is not considered to be part of a storm water management facility.

According to the Ministry of the Environment’s Table of Drinking Water Threats, there are no
significant threats in WHPA-E zone for Well F2 based on the vulnerability scores.

Limitations and Uncertainty for the Enumeration of Significant Drinking Water Threats

o The threat assessment is a desktop scale analysis based on the assumptions used for the
threat rankings. The assessment has involved only minor field verification or site visits to
validate the information. The current assessment identifies significant water quality threats
based on a number of assumptions and site visits to confirm actual site conditions and
circumstances were not conducted. Site visits may be needed to confirm the actual site
conditions and circumstances and in some cases to develop site specific response and
risk management activities.
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e The threat assessment has relied on a number of pre-existing data sources to complete
the evaluation. In some cases the existing data sources are not current. Activities taking
place on a given property may change from year to year or month to month.

e The MPAC property codes, used to identify the use of the property and the associated
threats, do not always represent the current land use activity on the property. As such,
threats may be applied to a property where they do not exist or vice versa, threats may
have been missed on a property where they do exist.

e The location of a threat Activity on a property was assumed to be over the most vulnerable
portion of a property where more than one vulnerability score zone was present on the

property.

e As noted in Section 6.3.2, the vulnerability score has not been updated to be consistent
with the most recent geological understanding developed during the Tier 3 studies.

e The results of this assessment are to be used for development of source protection plans
at the wellhead protection area scale of analysis only; and should not be used, and are
not intended for use, at the scale of the individual property.
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6.4

Township of Guelph-Eramosa

Two municipal groundwater systems are located within the Township of Guelph-Eramosa:
Rockwood Water Supply and Hamilton Drive Water Supply. The area serviced by these two
systems is shown on Map 6-37. The Guelph serviced area is also shown on this map to provide
additional context. Table 6-32 and Table 6-33 summarize the municipal groundwater systems
and the average monthly and annual pumping rates for both systems.

Table 6-33: Municipal Residential Drinking Water System Information for the
Township of Guelph-Eramosa in the Grand River Source Protection
Area (Rockwood and Hamilton Drive Water Supply Systems)
: System Number of
DS DWS Name Operatl_ng GW or SW | Classification? Users
Number Authority 2
served
Rockwood Large Municipal fes8
220005599 \éVaS'E[(aermSupply Guelph / GW gessgg;nual
Y Eramosa Township Y
Hamilton Large Municipal ele
220000107 | Drive Water GW Residential
Supply Guelph / Svstem
System Eramosa Township Y
1 as defined by O. Reg. 170/03 (Drinking Water Systems) made under the Safe Drinking Water Act,
2002.
2 Based on Watson &
Associates Economists LTD. The Township of Guelph / Eramosa Water and Wastewater Rate
Study (July 2015)
Table 6-34: Annual and Monthly Average Pumping Rates for Rockwood and Hamilton Drive
Water Supply Systems
Annual
Well or Avg. Monthly Average Taking?
Intake | Taking* (m3/d)
(m3/d)
Jan ‘ Feb | Mar | Apr ‘ May ‘ Jun ‘ Jul | Aug | Sep ‘ Oct | Nov | Dec
Rockwood
285.4829 [ 3.3135 | 240.10 | 230.13 | 232.65 | 392.77 | 331.92 | 305.18 | 315.27 | 361.693] 296.36 318.404 487.76
well 1 2.96 | 2.84 26193 | 189.52 | 185.07 | 25103 | 34857 | 25261 | 323.81| 03.80 | 2761 | 2747 | 30181
216.8723 | 279.64 | 3.8915 | 174.39 | 284.90 | 237.49 | 325.94 | 303.58 | 277.76 | 333.692| 292.67] 230.561] 165.42
well 2 8.05 | 68.0 186 205.83 | 257.76 | 37152 | 296.97 | 326.94 | 26545 | 70.07 | 1642 | 06 107.84
410.9438 | 422.52 | 418.40 | 370.23 | 355.13 | 382.15 | 335.65 | 448.92 | 341.52 | 355.542| 421.167 401.893 417.01
TW3/02 0.55 | 617.10 | 625.08 | 466.13 | 451.94 | 398.71 | 387.62 | 337.81 | 312.42| 85.63 | 94.04 | 07.56 | 343.77
Hamilton Drive
Cross 91.4869.8 | 73.235 | 72787 | 77.537 | 88.364 | 113.93 | 117.38 | 124.92 | 94.467 | 99.466 | 70.96 | 80.91 | 78.63
Creek 0| 4.90 4.62 4.95 27 90.11 | 108.75 | 83.76 | 7.16 | 3.31 41.90 | 42.88 | 60.88
90.4873.0 | 78.568 | 73.864 | 47.316 | 86.496 | 97.518 | 111.05 | 113.95 | 105.94 | 98.449 | 84.27 | 8116 | 8522
Huntington 8 | .33 1.11 9:36 4.39 0.49 57.04 | 111.78 | 98.23 | 0.49 72.77 | 7157 | 73.50
1 source: Based on Guelph / Eramosa Township 2008-2018 Annual Summary
Reports (2009a,-200952019)
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Hydrogeological Setting

The Township of Guelph/Eramosa is located within the Speed/Eramosa River Subwatershed and
the Hopewell Creek and Cross Creek catchments of the Grand River Drainage Basin. Land in the
area generally slopes towards the Eramosa River and Speed River.

Overburden Geology

Overburden units deposited during the Quaternary Period (2 million years before present [ybp] to
10,000 ybp) detail a period of repeated ice advance and retreat of ice lobes that originated from
the Erie-Ontario lake basin (Karrow 1967). Overburden deposits range in thickness from 10 to 30
m near Hamilton Drive and from less than 1 m to 15 m in Rockwood according to water well logs.
These overburden deposits are largely fine-grained till and glaciolacustrine deposits. Due to the
predominance of largely fine-grained overburden sediments, overburden has not been typically
targeted as a source of municipal water supply in these areas (Matrix, 2018).

Coarse-grained materials in the area may form shallow overburden aquifers, as seen south of the
City of Guelph, but these granular deposits are not laterally extensive. However, there is a
potential connection between the surface and the deeper production zone of the middle Gasport
Formation through overburden aquifers in buried bedrock valleys where the thickest overburden
sediments are present. The bedrock valley infill tends to be coarser in nature; mainly sand with
minor silt-rich beds and capped by finer grained sediments at surface near Rockwood (Burt and
Webb 2013). Just north of Rockwood and southeast of Everton, the valley sand is interpreted to
be partially overlain by coarser grained glaciofluvial outwash that outcrops at surface.

Bedrock Geology

Bedrock geology beneath the Study Area consists of Paleozoic limestone, dolostone, and shale
formations that overlie deeply buried Precambrian crystalline basement rocks (Armstrong and
Carter 2006). Bedrock formations dip regionally to the southwest and record deposition related to
sea level changes in a shallow subtropical sea during the Paleozoic Era (approximately 440 to
420 million years ago).
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Hydrogeology

Bedrock aquifers in the Guelph Formation and Gasport Formation are the prircipal-main source
of groundwater in the Township. The spatial distribution and subsurface geometries of the major
bedrock units are important in understanding patterns in the groundwater flow system and
potential hydraulic connections between aquifer units.

The Guelph Formation is the shallowest bedrock unit, is characterized as an aquifer, and near
Hamilton Drive ranges in thickness from 2 to 28 m and generally thins toward the south. Near
Rockwood, this unit is only present west of the Eramosa River, west of Rockwood, and ranges in
thickness from 2 to 15 m (Matrix, 2018).

The Reformatory Quarry Member of the Eramosa Formation lies beneath the Guelph Formation
and is characterized as a weak aquitard. Near Hamilton Drive, the Reformatory Quarry Member
ranges in thickness from 0 to 50 m. It is thickest in the west and near the municipal wells, thinning
toward the east. In Rockwood, this unit is more prevalent in the vicinity and west of the municipal
wells, and ranges in thickness from 0 to 19 m. The distribution of this unit is controlled by post-
depositional erosion; its absence is most visible near buried bedrock channels (Matrix, 2018).

The Vinemount Member of the Eramosa Formation lies beneath the Reformatory Quarry Member
and is characterized as a regional aquitard. Near Hamilton Drive, the Vinemount Member ranges
in thickness from 1 to 9 m. The Vinemount Member plays a significant role in subsurface
groundwater flow, separating upper and lower bedrock aquifers. In Rockwood, the Vinemount
Member is shown to be eroded by channels and infilled with overburden sediments, suggesting
potential hydraulic interaction of deep aquifers (e.g., Gasport Formation) with either the near-
surface aquifers or surface water (e.g., Eramosa River) in topographic valleys (Matrix, 2018).

The Goat Island Formation, which thickens and thins in response to the absence or presence of
reef mounds in the underlying Gasport Formation, ranges in thickness from 0 to 26 m near
Hamilton Drive. In Rockwood, this unit is prevalent and ranges in thickness from 0 to 17 m. The
presence of this unit is controlled by post-depositional erosion; its absence is most visible near
buried bedrock channels (Matrix, 2018).

The Gasport Formation is one of the main source aquifers in the area of Rockwood and Hamilton
Drive. The upper Gasport Formation ranges in thickness from 4 to 33 m in the Hamilton Drive
area and 0 to 33 m in the Rockwood area, while the middle Gasport Formation is approximately
12 m thick across these areas. Coarse-grained fill sequences in these valleys suggest a potential
hydraulic connection between the middle Gasport Formation and the near-surface aquifers. The
lower Gasport Formation ranges in thickness from 4 to 13 m near Hamilton Drive and O to 26 m
in Rockwood. The Gasport Formation horizons appear relatively constant in thickness, except
where eroded by bedrock valleys and built up as reef mounds. In areas where the Vinemount
Member has been eroded, the Gasport Formation may be hydraulically connected to the near-
surface aquifer units and/or surface water features (Matrix, 2018).

The Cabot Head Formation acts as a regional aquitard and represents the bottom of the active
groundwater flow system.

December 12, 2019 6-114



Grand River Source Protection Area Draft Updated Assessment Report

6.4.1 Rockwood Water Supply System

The Rockwood Water Supply System services a population of approximately 1,6353,970 people
(201598) in the Vlllage of Rockwood &Hd—GGHSISPS—Gf—FhFG@—FHHHJGFp&Lg-FGH—HdW&%GHN@”S—&Hd—RN@

well. There are four mun|C|paI
supply weIIs in the Town of Rockwood and two pumphouses (Statlon Street and Bernardi). The
production zone of the middle Gasport Formation is the target bedrock supply aquifer in this area.
Drinking water for Rockwood is currently supplied from three wells including Rockwood Well 1
(TW1-67), Well 2 (TW1-76), and Well 3 (TW3/02). A fourth Rockwood bedrock well (Well 4; TW2-
14) was constructed in 2014, on a site previously identified as being suitable for a production well
(i.e., site of TW2-02; Burnside 2015). Well 4 was permitted in 2015 as part of a consolidated
Permit To Take Water (PTTW) for the four wells and Well 4 will eventually be put into production.
Rockwood Well 1 and Well 2 are constructed approximately 60 m bgs into the fractured Gasport
bedrock aquifer. Rockwood Well 3 and Well 4 are constructed approximately 50 m bgs and 62 m
bgs, respectively into the Gasport bedrock aquifer.

Rockwood Wells 1 and 2 are designated Groundwater Under the Direct Influence of surface water
(GUDI) “based on the karstic nature of the area, the proximity of the bedrock to the surface and
the immediate response to pumping recorded in the shallow bedrock at a nearby monitoring well.
These occurrences indicate that the wells likely respond directly to recharge over the bedrock
outcrops ! (Burn5|de 2010) Rockwood WeIIs 3 and 4 are not deS|gnated as GUDI
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6.4.2 Hamilton Drive Water Supply System

The Hamilton Drive Water Supply System services a population of approximately 216653 people
(2018) in a community located just north of the City of Guelph. The system services the
geographical area bounded by Victoria Road to the east, Conservation Road to the north,
Highway 6 to the west and the Speed River to the south. The Hamilton Drive Water Supply System
consists of two municipal groundwater wells located at two pumphouses: the Cross Creek
Pumphouse and the Huntlngton Pumphouse The Cross Creek WeII also known as Cross Creek

te%l—&men&a%@@%ms%ee#ea&ng%%g%#ne#esihewe#s an open beerr-eek hole in bedrock

from 39.62 m to a depth of 99 m bgs within the Reformatory Quarry member of the Eramosa

Formation. The bedrockis-overain-by21.3-mofclay-everburden: The Huntington Well also known
as Huntington Estates PW1, is was-drilled-in-1986-and-is-a-200-mm-well-with-an open hole in
bedrockbedreck-interval-from 12.5 to 71.9 m below-gradebgs—The-wel-iscompleted-inwithin the
Guelph and middle Gasport Formations-and-is-everlain-by-3-m-of-tilk,

The Cross Creek and Huntington Estates Wells are not designated as GUDI.
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Map 6-37: Guelph, Rockwood and Hamilton Drive Water Supply System Serviced
Areas
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6.4.3  Vulnerability Analysis

Modelling Approach for the Rockwood and Hamilton Drive Water Supply Systems

The numerical modelling completed for the Rockwood and Hamilton Drive study area used the
FEFLOW groundwater flow model developed for the Guelph/Guelph-Eramosa Tier 3 Assessment
(Matrix, 2017). In the area of Rockwood and Hamilton Drive, the Tier 3 model was calibrated to
long-term average water levels, baseflow estimates, and to transient water level response data
from constant rate pumping tests performed at Rockwood Wells 3 and 4. Transient verification
simulations were also performed for the Hamilton Drive and Rockwood areas, and results showed
that the model was able to represent the expected response of the shallow and deeper
groundwater systems to varying recharge and pumping stress over a 5-year period (2008 to 2012;
Matrix 2017).

The capture zones and WHPAs delineated for this study are based on a Base Case scenario
model and three alternative uncertainty scenarios developed as part of a sensitivity analysis.

Base Case Scenario

The calibrated Guelph/Gueph-Eramosa Tier 3 FEFLOW model is referred to as the Base Case
scenario. The pumping rates for the Rockwood wells (Table 6-34) represent future rates derived
during the Tier 3 Assessment and were based on water use forecasts to reach build-out in 2026
(Matrix, 2017). The total future pumping rate derived for all of Hamilton Drive during the Tier 3
Assessment was 185 m®/day and was based on water consumption forecast estimates to 2020
(Matrix, 2017). This rate was assigned to both the Cross Creek and Huntington Estates wells for
the current WHPA delineation work assuming that either well may have to accommodate the
future demands of the subdivision community in the event that the other well goes offline for
maintenance or other reasons.

Table 6-35: Water Takings from Municipal Production Wells in the
Rockwood and Hamilton Drive Well Supply
Well Permit to Take Water Rate Used to Delineate WHPA
(m3/day) (m®/day)

Rockwood 1 1,965 763

Rockwood 2 1,965

Rockwood 3 1,310 572

Rockwood 4 1,310 572

Huntington Estates 812 185

Cross Creek 916 185
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Sensitivity Scenarios

A sensitivity analysis was completed to estimate the effects of model parameter uncertainty on
the size and shape of the predicted capture zones. Some groundwater flow model input
parameters have greater uncertainty than others. The sensitivity analysis involved adjusting the
calibrated Base Case model parameters and evaluating the change in particle tracking results
used to delineate the capture zones. Specifics on the sensitivity scenarios are in the Matrix 2018
report ‘Township of Guelph/Eramosa Wellhead Protection Area Delineation, Vulnerability Scoring,
and Transport Pathways Assessment Report.’

Virtual particles can be released in a groundwater flow model and tracked forward or backward in
time through the subsurface for various time intervals. The computed pathlines travelled by these
particles are projected to the ground surface and plotted on a plan view map. Time-of-travel
capture zones are subsequently created by drawing polygons around the well and the particle
pathlines for specific time intervals. As such, capture zones represent the land areas beneath,
which water and contaminants located at and below ground surface may migrate toward a well
within a specified period. All particle tracks of the Base Case and sensitivity scenarios were
rotated by +/- 5 degrees around each municipal well to account for some uncertainty in the
groundwater flow direction.
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Delineation of the Rockwood and Hamilton Drive Wellhead Protection Areas

The Rockwood WHPAs covera-total-of4.942 ha-asare shown on Map 6-38. In general, tthe
WHPAs cf-for all Rockwood Wells 1-ard-2-extends in a northerly direction. The “Y” shape at
Rockwood Well 1 and 2 is heavily influenced by the Eramosa River, where the pumping well
captures groundwater flowing toward the well from both sides of the river. In the area of Rockwood
Well 3 and 4, the refined hydrogeologic characterization, as part of the Tier 3 Assessment (Matrix
2017), suggests that the Vinemount aquitard is absent. The lack of a lower hydraulic conductivity
confining layer in this area results in a capture zones that travel upwards into the overburden and
do not extend as far in the upgradlent dlrectlon

The Cross Creek and Huntington WHPAs extend in a north northwest (NNW) direction with their
zones overlapping within the WHPA-B-B, C and D as presented in Map 6-39. The WHPA-D for
both Cross Creek and Huntington extends approximately 16-17 km from the supply wells-and-the

Dellneatlon of WHPA E and WHPA-F for the Rockwood WeIIhead Protectlon Area

Rockwood Wells 1 and 2 are classified as GUDI wells as a result of a study completed by Burnside
in 2002. The wells are classified as GUDI due to the highly porous bedrock that outcrops at the
surface in the vicinity of the well; however, there is no permanent surface water feature located in
the vicinity of the wells that has been associated with the GUDI status. In light of the absence of
a surface water body with which the GUDI status is linked it is not possible to delineate a WHPE-
E that is compliant with Rule 47 (5) of the Technical Rules (MOECC, 266952017).
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Map 6-38: Rockwood (Wells 1, and-2, 2A/2/023, and HA/2/024) and Hamilon Drive
(Hungingtenand Cross Creel \Wells ) Water Supply Wellhead Protection Areas
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Map 6-39: Hamilton Drive (Hungington and Cross Creek Wells) Water Supply
Wellhead Protection Areas
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Intrinsic Vulnerability Scoring in Wellhead Protection Areas

Groundwater intrinsic vulnerability mapping for the Rockwood and Hamilton Drive wellfields was
previously completed by EarthFX Inc. (2008) using the SAAT method. Golder (2010a) reviewed
the vulnerability mapping and made adjustments based on hydrogeological knowledge at the
WHPA scale. The intrinsic vulnerability was further refined in the Centre Wellington area by GRCA
staff in May 2019. Smoothing (refinements) of the intrinsic vulnerability was done in areas where
the existing vulnerability scoring was too complex to be implementable. This was done using the
smooth line tool in ArcGIS (Polynomial Approximation with Exponential Kernel), with a 400 m
smoothing tolerance. Further manual adjustment was then made in a few minor areas to remove
any tight loops created by the tool. The Rockwood and Hamilton Drive intrinsic vulnerability
mapping is shown on Map 6-41 and Map 6-44.
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Following a review of the intrinsic vulnerability scoring maps, an assessment of transport
pathways was undertaken to determine whether adjustments to the vulnerability assessment were
warranted. Technical Rules 39 — 41 address the general process of how transport pathways would
increase vulnerability. Transport pathways for groundwater based drinking water systems include:
wells (current, unused, or abandoned), pits and quarries, mines, construction activities or deep
excavations, storm water infiltration, septic systems, and buried municipal infrastructure.

The Technical Rules (MOECC, 2017) indicate that consideration should be given to the
cumulative impact of any potential transport pathways; the impact of any discrete pathway should
not be viewed in isolation. Therefore, following the assessment of risk for each feature, a density
analysis was completed to determine where clusters of high risk pathways existed. A 50 m buffer
was created around each of the high-risk pathways identified.

The transport pathways area of influence for the Rockwood and Hamilton Drive Wellhead
Protection Areas, the is shown on Map 6-42 and Map 6-46, respectively.

Vulnerability Scoring for the Rockwood Wellhead Protection Areas

Several data sources were reviewed to assess the relative risk of transport pathways to cross-cut
natural protection over the municipal production aquifers in the Rockwood and Hamilton Drive
WHPAs. Other than wells, no transport pathways are interpreted to warrant an update to
vulnerability mapping. A total of 332 high-risk wells were identified within the Rockwood and
Hamilton Drive WHPAs. Where a high density of these wells are located outside of areas of high
vulnerability and areas already adjusted for the presence of transport pathways (Burnside 2010),
updates to the existing vulnerability mapping were made. This adjusted vulnerability mapping was
carried forward and used for vulnerability scoring within the Rockwood and Hamilton Drive
WHPAs.

Following the adjustment of the vulnerability mapping based on the transport pathways
assessment, vulnerability scoring was completed for Rockwood and Hamilton Drive wellfields.
The WHPAs for each well were overlain on the adjusted vulnerability mapping and scores were
assigned. The corresponding final vulnerability mapping are shown on Map 6-43 and Map 6-47.
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Uncertainty in the WHPA Delineation and Vulnerabilty Scoring for the Rockwood and
Hamilton Drive Water Supply Systems
The uncertainty analysis factors considered in this assessment follow Part 1.4, Rule 14 of the

Technical Rules (MOECC, 2017). Table 7-43 shows a summary of the uncertainty for the WHPA
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delineation and vulnerability analysis for the Rockwood and Hamilton Drive Water Supply
Systems.

Table 7-43: Uncertainty Assessment for the Rockwood and Hamilton Drive Water
Supply Systems

Uncertainty Assessment | Uncertainty Description

Factor Designation
14(1) The distribution, Low Good coverage of Ontario MECP water well record data
variability, quality, and surrounding the Study Area as well as high-quality data
relevance of data used in local to the well fields and regionally. Water levels from
the preparation of the multiple periods. Averaging of multiple water levels at
Assessment Report individual wells was completed to best reflect average

conditions.

14(2) The ability of the High The groundwater flow model has been shown to reflect
methods and models used bedrock groundwater flow processes by representing
to accurately reflect the water levels under long-term average and pumping
flow processes in the conditions. However, the sensitivity analysis illustrates
hydrological system. that the orientation and size of the capture zones, and

the impact of the Eramosa River, is very sensitive to the
range of model parameters used. Additionally, the model
contains a two-layer conceptualization of overburden
and may not reflect local conditions.

14(3) The quality Low Each step of the model development process relied on
assurance and quality data that had been collected and/or reviewed by
control procedures applied professional engineers or geoscientists. The

development of the model was fully documented (Matrix,
2017) and that document was reviewed by leading
academics and industry professionals for the purposes
of fulfilling the requirements of the Act.

14(4) The extent and level Low In the Rockwood and Hamilton Drive areas the Tier 3

of calibration and model was calibrated to steady-state as well as transient
validation conditions. Further, transient verification was conducted
achieved for models used at well locations in Rockwood and Hamilton Drive, and
or calculations or general showed that the model was able to represent the
assessments completed response of the shallow and deeper groundwater

systems to varying recharge and pumping stress over a
longer time period. These calibration efforts and the final
parameters derived are both consistent with field
observations and those that would be expected based
on the conceptual model.

14(5) The accuracy to High The groundwater vulnerability mapping is based on the
which the groundwater SAAT methodology completed by EarthFX (2008) and
vulnerability categories refined by Golder (2010) and Burnside (2010); however,
effectively assess the the hydrogeologic conceptual model of the Study Area
relative vulnerability of the was reworked as part of the Tier 3 Assessment (Matrix,
underlying hydrogeological 2017). The vulnerability mapping was not refined to
features reflect the current conceptual model. Further, an

assessment of the differences between the current
conceptual model, and the one that the previous
vulnerability mapping is based on, has not been
completed to verify whether the groundwater
vulnerability categories still effectively assess the
relative vulnerability of the underlying hydrogeological
features.
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Uncertainty in the delineation of the WHPAs was addressed through the simulation of multiple
scenarios. The scenarios for WHPA delineation produced similarly shaped capture zones, which
were all encompassed in the final WHPA delineation. Further, the reliability of the delineated
WHPAs is supported by the reasonability of the calibrated model. The groundwater flow model is
calibrated using model parameters that reflect hydraulic field tests and have values that are within
expected ranges for the various hydrogeological units. This results in a low uncertainty for the
capture zone delineation. There is a low uncertainty rating associated with the time-of-travel
delineation; however, there is a high uncertainty rating associated with the vulnerability mapping,
which was not updated or reassessed using the current conceptual model (Matrix, 2017). There
is also a high uncertainty related to overburden representation in the model. As a result, an
uncertainty rating of high should be assigned to the assessment of vulnerability of each WHPA.
This high uncertainty is identified as a data gap and updates to the vulnerability mapping should
be considered in the future.

December 12, 2019 6-129



Grand River Source Protection Area Draft Updated Assessment Report

December 12, 2019 6-130



Grand River Source Protection Area Draft Updated Assessment Report

December 12, 2019 6-131



Grand River Source Protection Area Draft Updated Assessment Report

D Upper/Single Tier Municipal Boundary |:| Wellhead Protection Zones

"~ 7 Lower Tier Municipal Boundary Unadjusted Intrinsic Vulnerability

~ Roads I High
—+ Railway - Medium
~"—— Streams - Low
’ Lake/Reservoir

*  Municipal Well

created: 17-Dec-2019

Brucedale

December 12, 2019 6-132



Grand River Source Protection Area

Draft Updated Assessment Report

Brucedale

D Upper/Single Tier Municipal Boundary

! _3 Lower Tier Municipal Boundary

~— Roads
—— Railway

~"—— Streams

25 Lake/Reservoir

Municipal Well

|:\ Wellhead Protection Zones
Adjusted Intrinsic Vulnerability
B High

[ | Medium

] Low

created: 17-Dec-2019

December 12, 2019

6-133



Grand River Source Protection Area

Draft Updated Assessment Report

D Upper/Single Tier Municipal Boundary
'-___-3 Lower Tier Municipal Boundary

Wellhead Protection Area
Vulnerability Score

Roads 2
——— Railway - 4
~"—— Streams |6
25 Lake/Reservoir s

¢ Municipal Well Bl o
Transport Pathway Area of Influence
Map created: 17-Dec-2018
\g%(/ Sy

ERIN

/\
\\/\’\b’\ w‘r

December 12, 2019

6-134



Grand River Source Protection Area Draft Updated Assessment Report

Map 6-43: Rockwood Water Supply Wellhead Protection Area Final Vulnerability
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Publicly available Web-GIS mapping of vulnerable areas including vulnerability has been
developed and is available through www.sourcewater.ca.
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Map 6-45: Hamilton Drive Water Supply Wellhead Protection Area Adjusted Intrinsic
Vulnerability
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Map 6-47: Hamilton Drive Water Supply Wellhead Protection Area Final Vulnerability
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Managed Lands within the Rockwood and Hamilton Drive Water Supply Systems

Managed Lands are lands to which nutrients are applied. Managed lands can be categorized into
two groups: agricultural managed land and non-agricultural managed land. Agricultural managed
land includes areas of cropland, fallow, and improved pasture that may receive nutrients. Non-

agricultural managed land includes golf courses, sports fields, lawns and other built-u
imarily commercial fertilizer).
of this Assessment Report.

areas that mai receive nutrients iir i

rassed

Based on Technical Rule 16 (9), the percentage of managed lands were only calculated where
the vulnerability score in each WHPA was greater than 4.

Managed lands calculations for Rockwood and Hamilton Drive were completed in WHPA-A to
WHPA-D where the vulnerability was 6 or higher. Table 6-35 provides the results of the
calculations and Map 6-48 and Map 6-49 illustrate the results.

ckwood and Hamilton Drive

Table 6-36:

Manag
Wellhead Protection Areas
Township | Location Well WHPA-A WHPA-B WHPA-C WHPA-D
72.90% (west); o .
48.39%1 | 67.6456.90 | 3.55% (centre): | 44:24% (west);
Well 1&2 0% (centre);
7.71% % 55.76%32.64% N/A (east)
Rockwood 71 98% 50.82 (east);
Well 3 6'03%6 ' (y§8'20 55.7636.89%% | N/A36.235:99%
Guelph/ -
38:0525. | 69:82%60.8 0
Eramosa Well 4 54% 4% 55:7692.69% N/A
Cross Creek 7o-LSHR 22:25%
Hamilton ke ) 75.80%84-22% > _9'02/0
Drive 77.4668, | 8828%715:5 62.07% (west); NIA
Huntington 217<y ' 8% ' (north); N/A
0 (east)

A coding of N/A indicates that the vulnerability score in this area is 4 or less.

Livestock Density within the Rockwood and Hamilton Drive Water Supply Systems

December 12, 2019

6-140




Grand River Source Protection Area Draft Updated Assessment Report

The calculation of livestock density is required to determine the amount of Nutrient Units (NU)
generated in each vulnerable Wellhead Protection Area scenario. This calculation is only
completed when there are building structures that could house livestock on a farm parcel that
intersects a vulnerable Wellhead Protection Area. Detailed methods on livestock density
calculations are described in Chapter 3 of this Assessment Report. Fhismeans-thatforeachfarm

The results of the calculations for livestock densities are provided in Table 6-36 and Map 6-50
and Map 6-51, for the Rockwood and Hamilton Drive Wellhead Protection Areas.

Table 6-37:  Livestock Density (NU/acre) in the Rockwood and Hamilton Drive
Wellhead Protection Areas

Township | Location |  Well | WHPA-A | WHPA-B | WHPA-C | WHPA-D
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0.57 (west); | 0.014 (west);
Well 1&2 0.00 0.9413 2.81 (centre); | 0.00 (centre);
Rock d 0.01 N/A
0Ckwoo (east)0.48 (east)0.16
Gueloh/ 0.570.16 | 2:060.30 0:480.52 N/A1-840.87
E P 0.00 1.060.37 0.290:48 N/A
ramosa _
Cross Creek 0.00 5-§I%W95t)'
Hamilton 073 074 (north): N/A
Drive Huntington 0.00 1.160.63 1.450.6572 (east)’ngg
0.08

A coding of 0 in Table 6-36 indicates that there were no agricultural livestock barns to contribute
nutrients and therefore the value for livestock density is 0. A coding of N/A indicates that the
vulnerability score in this area is 4 or less.

Percent Impervious Surface Area in Wellhead Protection Areas

To determine whether the application of road salt poses a threat in the Township of
Guelph-Eramosa, the percentage of impervious surface where road salt can be applied per
square kilometre was calculated as per Technical Rules 16(11) and 17. The lkm—X—1km
methodmoving window average technique, described in Chapter 3 was used for Rockwood and
Hamilton Drive wellfields. The application of road salt can only be a threat in areas with a
vulnerability score of 6 or greater under the threats-based approach; therefore the percent
impervious calculation was only completed in areas with a score of 6 or greater.

The application of road salt can only be a threat in areas with a vulnerability score of 6 or greater;
therefore the percent impervious calculation was only completed in areas with a score of 6 or
greater.

The impervious surface percentages were calculated in each \Wellhead Protection-AreaWHPA for
the Township of Guleph/Eramosa. The results indicate a low to moderate percentage of

impervious surfaces for both Rockwood {0%-and-8-2%}-and Hamilton Drive (0% and-6.2%})-as
shown in Map 6-52 and Map 6-53. With the current thresholds in the MECP's©E's Tables of

Drinking Water Threats the application of road salt is not a significant threat.
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Map 6-49: Hamilton Drive Water Supply Percent Managed Lands
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Map 6-51: Hamilton Drive Water Supply Livestock Density
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Map 6-52: Rockwood Percent of Impervious Surfaces
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Map 6-53:

Hamilton Drive Percent of Impervious Surfaces
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6.4.4  Drinking Water Threats Assessment

—

The Ontario Clean Water Act, 2006, defines a Drinking Water Threat as “an activity or condition
that adversely affects or has the potential to adversely affect the quality or quantity of any water
that is or may be used as a source of drinking water, and includes an activity or condition that is
prescribed by the regulation as a drinking water threat.” A Prescribed Drinking Water Threats
table in Chapter 3 of this Assessment Report lists all possible drinking water threats.

Identification of Significant, Moderate and Low Drinking Water Quality Threats for the
Rockwood and Hamilton Drive Water Supply Systems

The identification of a land use activity as a significant, moderate, or low drinking water threat
depends on its risk score, determined by considering the circumstances of the activity and the
type and vulnerability score of any underlying protection zones, as set out in the Tables of Drinking
Water Threats available through www.sourcewater.ca. Information on drinking water threats is
also accessible through the Source Water Protection Threats Tool: http:/swpip.ca. Ferlecal

C-The information above can be used with the vulnerability scores shown in Map 6-43 and Map
6-47 to help the public determine where certain activities are or would be significant, moderate
and low drinking water threats.

Table 6-37 provides a summary of the threat levels possible in the Rockwood and Hamilton Drive
Well Supplies for Chemical, Dense Non-Aqueous Phase Liquid (DNAPL), and Pathogens. A
checkmark indicates that the threat classification level is possible for the indicated threat type
under the corresponding vulnerable area / vulnerable score; a blank cell indicates that it is not.
The colours shown for each vulnerability score correspond to those shown in the maps.

Table 6-38: Identification of Drinking Water Quality Threats in the Rockwood and
Hamilton Drive Wellhead Protection Areas
. Threat Classification Level
Threat Type Vulzfé:ble Vulréiroa;kghty Significant | Moderate Low
80+ 60 to <80 | >40 to <60
WHPA-A/B v v v
: WHPA-B/C - v v v
Chemicals WHPA-C/D 6 v v
WHPA-C/D 2 & 4
Handiing | St f WHPA-A/B/C Any Score v
iy APLE orage o WHPA-D 6 v v
WHPA-D 2 & 4
Pathogens WHPA-A/B v v
WHPA-B v v
WHPA-C/D Any-Score

6.4.5 Conditions Evaluation
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Conditions Evaluation for the Rockwood and Hamilton Drive Water Supply Systems

A review of available data regarding potential contamination within the Wellhead Protection Areas
was completed. Data available included databases from the Ecolog ERIS results such as Record
of Site Condition, MECP Spills Database and Occurrence Reporting Information System.

Table 6-38 provides a summary of potential conditions identified through the Ecolog ERIS search.
This search of available databases does not provide evidence of a condition such as water quality
results or monitoring report results.

Table 6-39: Summary of Potential Conditions within the Rockwood Wellhead
Protection Areas
Di?:t:gge Description Vu'iir::tliiﬁrea Details

ORIS Heating oil spill Rockwood 1/2 275 L spill to ground in 2002,
WHPA-B possible impact

ORIS Furnace oil spill Rockwood 1/2 Unknown amount spilled to
WHPA-B municipal sewer, 1997

ORIS Furnace oil spill Rockwood 1/2 160L spill to ground, impact
WHPA-B confirmed, 1992

WDSH/ANDR | Old village dump 100 m outside Landfill closed 1964, classified as
Rockwood 1/2 no potential environmental and
WHPA-B health impacts.

ORIS PCP/oil mixture spill Cross Creek WHPA- | 68L spill to ground in 1996, impact
D confirmed, cleaned up.

In addition to the condition site assessment presented above and in the Approved Grand River
Assessment Report (August 2012), additional information was been-obtained from municipal files

and some responsible parties pertaining to condition sites within the Township of Guelph /
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Based on the documentation available at-this-timcifi2029, the additional, two (2) sites within
Rockwood 1 /2, WHPA A are fiot considered condition sites under Technical Rule 126}, however;

alal N Arin NO\A

6.4.6  Drinking Water Quality Issues Evaluation

The objective of the Issues evaluation is to identify drinking water Issues where the existing or
trending concentration of a parameter or pathogen at an intake, well or monitoring Well—ﬁ
would result in the deterioration of the quality of water for use as a source of drinking water. The
parameter or pathogen must be listed in Schedule 1, 2 or 3 of the Ontario Drinking Water Quality
Standards (ODWQS) or Table 4 of the Technical Support Document for Ontario Drinking Water
Standards, Objectives and Guidelines (Technical Rules XI.1 (114 - 117)). Elevated
concentrations of selected parameters that are naturally occurring or where effective treatment is
in place are not considered drinking water Issues.

Once a drinking water Issue is identified, the objective is to identify all sources and threats that
may contribute to the Issue within an Issue Contributing Area and manage these threats
appropriately. If at this time the Issue Contributing Area can not be identified or the Issue can not
be linked to threats then a work plan must be provided to assess the possible link.

If an Issue is identified for an intake, well or monitoring lo€ation+<!, then all threats related to a
particular Issue within the Issue Contributing Areas are as significant drinking water threats,
regardless of the vulnerability.

Methodology for the Drinking Water Quality Issues Evaluation

A review of the available water quality data to assess whether any contaminants are impacting or
have the potential to impact or interfere with the Township of Guelph-Eramosa drinking water
sources was completed.-(Burnside2010}-This included the following steps:

e Collection of water quality data

e Comparison of water quality data to the ODWQS to see if any parameters were in
exceedance

e Concentrations of parameters of consideration over time were plotted to evaluate if there
were any increasing trends.
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Drinking Water Issues Evaluation for the Rockwood Water Supply System

Historical water quality data for the Rockwood wells indicate that the water is traditionally ver
hard and hardness often exceeds the ODWQS standards (ﬁ
—Egmside,—zggzb). A hardness concentration of 48055 mg/L was recorded for
Well 1 and 2 in 20

. This is above the Operational Guideline of the ODWQS range of 80-100
mg/L{Busnside 2002b)-IThis level is typical of drinking water obtained from a dolostone bedrock
source and is not considered a condition that threatens the groundwater as a safe drinking water
source.

MOE-Annual-Reports\ater quality data for 2003-and-2005-to-2003Up t0 AUgust 2019 were

reviewed. Sampling is completed at the supply systems weekly for microbiological parameters
and once ever [

mg%l_—Adverse effects of quorlde between 1. 5 mg/L and 2. 4 mg/L are conS|dered to be onIy
cosmetic in nature (dental mottling in a small portion of the population). The MECPCE
recommends that public awareness concerning other fluoride sources is raised when naturally
occurring fluoride levels are between 1.5 mg/L and 2.4 mg/L. Since fluoride is naturally occurring
and a non-health related parameter it is not considered an Issue under Technical Rule 114.

Elevated sodium concentrations have been recorded in Rockwood Wells 1 and 2 with levels
The Ontario Drinking Water

Standards MAC for sodium is 200 mg/L, however the local Medical Officer of Health should be

notified when sodium concentrations exceed 20 mg/L..-There has been

increasing trend atfer—Rockwood WeIIs 1 and 2 —hGWGVGt’—thIS—t—FeHd—tS

Sodium concentrations at Rockwood Well 3 have been increasing slightly from 3 mg/L in 2005 to
17 mg/L in 2019. Sodium concentrations at Rockwood Well 3 are below the Indicator of Adverse
Quality (20 mg/L).| Chloride concentrations show a stable trend in Rockwood Well 3 with
concentrations ranging from 33 to 37 mg/L (2018 and 2019).

Elevated sodium and chloride concentrations at Rockwood Wells 1 and 2 may be an indication of
impacts from the application of road salt, however, have not been -and-may-be-higher during the
winter and sprlng months when runoff from roads is recharglng the aqwfer Ilihe—h+gher—vatues+n
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Figure 7-4: Chloride Concentrations at Rockwood Wells (Bernardi (3) and Station St. (1and
2))

A Microbial Contamination Control Plan for Wells 1 and 2 was prepared in September 2008 to
comply with the Certificate of Approval 3052-5RBPS8E. As part of this report, particle counting was
completed at the well. The results from the report indicate there are no microbial water quality
Issues for the Rockwood Water Supply (Burnside, 2008).

Summary of Water Quality Issues Evaluation for the Rockwood Water Supply System

There are currently no Issues concerning drinking water quality fo- and requiring an ISsues

the Rockwood Water Supply.

Drinking Water Issues Evaluation for the Hamilton Drive Water Supply System

Historical water quality analysis results of raw water samples from the Cross Creek Well and

Huntington Well indicate exceedences of the ODWQS for hardness in both wells with values
i mg/L iN2049)(Burnside2001b).-This level is typical of drinking

water obtained from a dolostone bedrock source and is not considered an Issue that threatens

the groundwater as a safe drinking water source.

were reviewed-with-no

exceedences-identified. Microbiological data reported
from-2002 102009 showed-no-concerns-with-total coliforms.

or E.coli
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Summary of Drinking Water Issues Evaluation for the Hamilton Drive Water Supply
System
There are currently no Issues concerning drinking water quality for the Hamilton Drive Water

Supply.

Limitations and Uncertainty for the Drinking Water Issues Evaluation
The water quality data reviewed covered a period from 2001 to 2019; however sampling
frequency did no increase until 2018- This is a limited time span with frequent sampling making it
difficult to confirm trends

. It is also noted that there is no monitoring well water quality data available. Monitoring wells
are only monitored for water levels as part of the PTTW requirements.

6.4.7 Enumeration of Significant Drinking Water Quality Threats

The Technical Rules (MOECC, 2017) require an estimation of the number of locations at
which an Activity is a significant drinking water threat and the number of locations at which a
Condition resulting from past activity is a significant drinking water threat.

6.4.7.1 Initial Enumeration of Significant Drinking Water Threats

For the initial enumeration in the 2012 Assessment Report, numerous data sources were
used to identify threats on properties within the Wellhead Protection Areas.

Data Sources for the Enumeration of Significant Drinking Water Quality Threats

EcoLog Environmental Risk Information Services Ltd. (EcoLog ERIS) is a national database
service, which provides specific environmental and real estate information for locations across
Canada. A review of all available provincial, federal and private environmental databases was
requested for the areas within a radius around the wells that included the outer edge of the WHPA.
As aresult, the search included data to the west of the WHPAs. The search included the following
databases:

Federal Government Source Databases

¢ National PCB Inventory 1988 — June 2004
National Pollutant Release Inventory 1994 — 2004
Environmental Issues Inventory System 1992 — 2001
Federal Convictions 1988 — January 2002
Contaminated Sites on Federal Land June 2000 — 2005
Environmental Effects Monitoring 1992 — 2004
Fisheries & Oceans Fuel Tanks 1964 — September 2003
Indian & Northern Affairs Fuel Tanks 1950 — August 2003
National Analysis of Trends in Emergencies System (NATES) 1974 — 1994
National Defense & Canadian Forces Fuel Tanks Up to May 2001
National Defense & Canadian Forces Spills March 1999 — February 2005
National Defense & Canadian Forces Waste Disposal Sites 2001,2003
National Environmental Emergencies System (NEES) 1974 — 2003
Parks Canada Fuel Storage Tanks 1920 — January 2005
Transport Canada Fuel Storage Tanks 1970 — May 2003.

Provincial Government Source Databases
e Certificates of Approval 1985 — September 2002
e Ontario Regulation 347 Waste Generators Summary 1986 — 2004
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Ontario Regulation 347 Waste Receivers Summary 1986 — 2004
Private Fuel Storage Tanks 1989 — 1996

Ontario Inventory of PCB Storage Sites 1987 — April 2003
Compliance and Convictions 1989 — 2002

Waste Disposal Sites — MOE CA Inventory 1970 — September 2002
Waste Disposal Sites — MOE 1991 Historical Approval Inventory Up to October 1990
Occurrence Reporting Information System (ORIS) 1988 — 2002
Pesticide Register 1988 — August 2003

Wastewater Discharger Registration Database 1990 — 1998

Coal Gasification Plants 1987, 1988

Non-Compliance Reports 1992 (water only), 1994 — 2003

Ministry Orders 1995 — 1996

Aggregate Inventory Up to May 2005

Abandoned Aggregate Inventory Up to September 2002
Abandoned Mines Inventory System 1800 — 2005

Record of Site Condition 1997 — September 2001

Ontario Oil and Gas Wells (1999 — Oct 2004; 1800 — May 2004 available for 14 select
counties)

Drill Holes 1886 — 2005

Mineral Occurrences 1846 — October 2004

e Environmental Registry 1994 — July 2003

Private Sources Databases

¢ Retail Fuel Storage Tanks 1989 — June 2005
Canadian Pulp and Paper 1999, 2002, 2004, 2005
Andersen's Waste Disposal Sites 1930 — 2004
Scott's Manufacturing Directory 1992 — 2005
Chemical Register 1992,1999 — June 2005
Canadian Mine Locations 1998 — 2005
Oil and Gas Wells October 2001 — 2005
Automobile Wrecking & Supplies 2001 — June 2005
Anderson’s Storage Tanks 1915 — 1953
ERIS Historical Searches, March 1999 — 2005.

The database search identified numerous items within the search radius around the various
Wellhead Protection Areas, which were later confirmed through field site reconnaissance. All
potential contaminant sources identified have been mapped and compiled into the project
database.

Historical and current aerial photographs were reviewed to identify land use changes and potential
high-risk activities such as waste disposal sites within the Wellhead Protection Areas. While the
resolution of the photographs limits the detail that can be observed of the surface conditions, the
following is a summary of what can be discerned:

e 1978 Aerial Photography: Within Rockwood Well 1 and 2 Wellhead Protection Area, the
southern portion is dominated by the Eramosa River and its associated forested buffer area.
Residential development is visible to the north of the wells along three streets directly
adjacent to Main Street North. The northern part of the WHPA contains agricultural land uses
with some rural residences. Agricultural land uses are prominent within the Wellhead
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Protection Areas of Rockwood Wells 3 and 4. Some residential and commercial buildings
exist along Main Street South (Highway 7) within the Village of Rockwood. A small active
gravel pit/quarry located between the two Wellhead Protection Areas, north of the Village and
east of Eramosa was noted. Several surface water features at the pit are visible in the
photograph. No waste disposal sites or potential brownfield sites were identified. Within the
Cross Creek and Huntington Wellhead Protection Areas, land is generally agricultural and
wetlands. The subdivisions of Cross Creek and Huntington are not present in the photograph.

e 2000 Aerial Photography: The photographs from 2000 revealed that land use within the
Rockwood Wellhead Protection Areas has remained relatively unchanged with the Eramosa
River and its associated forested buffer dominating the western portion of the areas and
agricultural land uses dominating the eastern portions of the area. Some development has
occurred south of Main Street South (Highway 7), in the vicinity of Well TW3/02, and north of
Main Street North, in the vicinity of Wells 1 and 2. The pit/quarry noted in the 1978 photograph
is visible although appears to be no longer in use. Surface water features visible in the 1978
aerial photography appear to remain generally unchanged in the 2000 photography. A junk
and scrap yard was identified within WHPA-D at 6w Line and Sideroad 10. Within the Cross
Creek and Huntington Wells Wellhead Protection Area, some development of houses and
small subdivisions has taken place since the 1978 air photograph.

A drive-by roadside inspection of the Wellhead Protection Areas was completed on July 27, 2006
to verify and complement the dataset compiled during the records review portion of the
assessment. The inspection consisted of a fence line/roadside documentation of the properties
and their land uses included in the Wellhead Protection Area.

Within the Rockwood Well 1 and 2 Wellhead Protection Areas, one cemetery, a gravel pit and an
automotive repair shop were identified. Land uses within Rockwood Well TW3/02 and Well
TW2/02 Wellhead Protection Areas include residential lands, natural areas and agricultural lands.
Rockwood Well TW3/02 is located on the edge of a developing subdivision in the Village of
Rockwood. At the time of the site visit, construction of new houses within the subdivision was
taking place. Agricultural fields are located south of the well. Several livestock farms were
identified in the Wellhead Protection Areas.

Land uses within the Cross Creek and Huntington Wellhead Protection Areas include residential
and agriculture. One cemetery was identified in the Cross Creek Wellhead Protection Area.

Land Use Activity Assumptions for the Purpose of Enumerating Significant Drinking
Water Quality Threats

A standardized set of assumptions were made for each land use type and activity. The
assumptions are summarized in Table 6-39.

Table 6-40: Land Use Activity Assumptions for the Purpose of Enumerating
Significant Drinking Water Quality Threats in the Rockwood and Hamilton
Drive Water Supply Systems

Scenario Assumption
Agricultural property with e Storage and handling of pesticides, fuel, commercial fertilizer,
residence and outbuildings agricultural source material, septic system.

e Application of pesticide, commercial fertilizer, agricultural
source material.
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Table 6-40: Land Use Activity Assumptions for the Purpose of Enumerating
Significant Drinking Water Quality Threats in the Rockwood and Hamilton
Drive Water Supply Systems

Scenario Assumption

Agricultural property with e Circumstances related to storage and handling or septic

residence and outbuilding — systems are not applied. Those related to application are

buildings not in WHPA applied.

Agricultural property without farm | e Circumstances related to storage and handling or septic

buildings and structures systems are not applied. Those related to application are
applied.

Residence with no gas line e Qil furnace

Organic solvent e Storage below grade in a quantity that would make it a
significant threat

No sanitary sewer infrastructure e Septic system

Presence of any chemical e Storage is below grade

Multiple PINs associated with one | ¢ One threat point assigned to the entire assessed property.
Assessment Roll number

Where an assessment line e One threat point assigned to the entire property.

transects a property, but has one

PIN

Lawn/turf e Potential application of commercial fertilizer (ID dependent on

the percent of managed land and the application of NU to the
surrounding properties)

Municipal well sites e Commercial fertilizer not applied unless the well is within a
municipal park, in which case there is potential that fertilizer is
applied.

All properties e If buildings and structures are located outside the vulnerable

area — circumstance IDs associated with storage and handling
are not applied

Septic system ¢ In serviced villages where sanitary services are being phased
in, but have not yet reached the mandatory connection date, it
is assumed private septic systems are still present.

Sanitary sewers e A sanitary sewer is a linear feature. For the purposes of
enumeration of threats, where a sanitary sewer is present one
threat point is assigned to represent the sanitary sewer in each
WHPA.

Storm sewer piping e Storm sewer piping is not considered to be part of a storm
water management facility.

To complete the threats classification the data fields within the database were populated using
the following methods and assumptions.

Land use activities were assigned based on the tables provided in the MOE Lookup Table
Database v. 7.1.2 (WRIP, 2009). They were assigned a land use category and a land use activity
name based on best fit with the actual land use activity.

Threats were assigned based on the land use activities and the threats listed for those activities
in the MOE-MECP Lookup Tables. All threats were assumed to be present except in the following
circumstances:
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e Playing fields were assigned the land use activity name Spectator Sports. The threat
application of commercial fertilizer was manually added.

o Cemeteries were assigned the land use of Religious Organizations. The threat application
of commercial fertilizer was manually added.

e For agricultural land uses, if the parcel did not have any farm buildings located on it, any
threats related to storage (i.e. fuel, fertilizer, pesticides) were removed.

e The threat, “Waste Disposal Site — Storage of wastes described in clauses (p), (q), (), (s),
(t) or (u) of the definition of hazardous waste” was only applied to properties with a
Certificate of Approval and/or are a registered waste generator or waste receiver.

e Threat points were placed in the area on the parcel with the highest vulnerability score
except for residential fuel tank and septic systems threats which were placed within a
reasonable distance of the associated building.

o All residential properties have been assumed to have fuel storage tanks for heating except
for houses built in Rockwood after 2000. A threat has been assigned to each parcel within
the WHPA. Homes built after 2000 are assume to be heated by natural gas, electrical or
propane.

Significant Drinking Water Threats for the Rockwood Water Supply

As per the Technical Rules (MOECC, 2017), the enumeration of significant threats is required for
the completion of the Assessment Report. Table 6-40 summarizes the significant threats
identified in the Rockwood Wellhead Protection Areas in the Township of Guelph-Eramosa.

Table 6-41:  Significant Drinking Water Quality Threats in the Rockwood Wellhead
Protection Areas

Number of Vulnerable
1 2
PDWT?! # Threat Subcategory Activities Area
1 Waste Disposal Site- Storage of Hazardous Waste 7 WHPA-A
at Disposal Sites WHPA-B
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Table 6-41:  Significant Drinking Water Quality Threats in the Rockwood Wellhead
Protection Areas
Number of Vulnerable
1 2
PDWT! # Threat Subcategory Activities Area
Sewage System or Sewage Works- Septic-Onsite 34 WHPA-B
Sewage Systems
Sewage System or Sewage Works- Sanitary 1 WHPA-A
2 Sewers and related pipes WHPA-B
Sewage System or Sewage Works- Discharge of AHPAA
Untreated Stormwater from a Stormwater 2
; WHPA-B
Retention Pond
At ; ; WHPA-A
3 Application of Agricultural Source Material to Land 21 WHPA-B
4 Handl_lng and Storage of Agricultural Source 8 WHPA-B
Material
Application of Commercial Fertilizer 17 WHPA-B
9 Handling and Storage of Commercial Fertilizer 8 WHPA-B
10 Application of Pesticides to Land 21 WHPA-A
WHPA-B
11 Handling and Storage of Pesticides 8 WHPA-B
Handling and Storage of Dense Non-Aqueous WHPA-A
16 Phase Liquids 9 WHPA-B
a WHPA-C
i ; WHPA-A
17 Handling and Storage of Organic Solvents 7 WHPA-B
Management or handling of Agricultural Source
21 Material- Agricultural Source Material (ASM) 8 WHPA-B
Generation (Grazing and pasturing)
Total Number of Activities 151
Total Number of Properties 52
1: Prescribed Drinking Water Threat Number refers to the prescribed drinking water threat listed in O.Reg
287/07s.1.1.(1).
2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL by
Prescribed Drinking Water Threat category.
Note: Residential handling and storage of fuel threats were not enumerated as significant threats due to Natural gas
service being provided to the Township of Guelph-Eramosa in 2000. Further, polices must be created in order to
address potential fuel storage tanks remaining on residential properties.
Note: Storm sewer piping is not considered to be part of a storm water management facility.

Significant Drinking Water Threats for the Hamilton Drive Water Supply

As per the Technical Rules (MOECC, 2017), the enumeration of significant threats is required for
the completion of the Assessment Report. Table 6-41 summarizes the significant threats
identified in the Hamilton Drive Wellhead Protection Areas.
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Table 6-42:  Significant Drinking Water Quality Threats for the Hamilton Drive Water
Supply System

Number of Vulnerable
PDWT?! # Threat Subcategory? Activities Area
1 Was.te Dispo;al Site- Storage of Hazardous Waste 2 WHPA-A
at Disposal Sites
5 Sewage System or Sewage Works- Onsite 23 WHPA-A
Sewage Systems WHPA-B
3 Application of Agricultural Source Material to Land 1 WHPA-B
8 Application of Commercial Fertilizer 1 WHPA-B
10 Application of Pesticides to Land 1 WHPA-B
Handling and Storage of Dense Non-Aqueous
16 Phase Liquids 3 WHPA-A
WHPA-B
17 Handling and Storage of Organic Solvents 5 WHPA-A
Total Number of Activities 33
Total Number of Properties 27

1. Prescribed Drinking Water Threat Number refers to the prescribed drinking water threat listed in O.Reg
287/07s.1.1.(1).

Note: Residential handling and storage of fuel threats were not enumerated as significant threats due to Natural gas
service being provided to the Township of Guelph-Eramosa 2000. Further, polices must be created in order to address
potential fuel storage tanks remaining on residential properties.

2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL by
Prescribed Drinking Water Threat category.

Note: Storm sewer piping is not considered to be part of a storm water management facility.

Limitations and Uncertainty for the Enumeration of Significant Drinking Water Quality
Threats for the Rockwood and Hamilton Drive Well Supply

In this study a number of databases were used to create the threats enumeration. All databases
have an error associated with them, whether it applies to the spatial or attribute information. The
accuracy of the databases used depends on the source, the age of the information and the scale
at which the spatial information was recorded. To decrease some of the error in the database
information a field reconnaissance was completed to confirm the data when possible. Therefore,
the uncertainty associated with the location of threats is predominantly low since most were field
verified.

The determination of land use activities used a series of assumptions which have an uncertainty
associated to them. For this enumeration, it was assumed that any possible threats associated
with an activity were present and that all potential chemicals were present. The circumstances
and quantity for each threat were assigned based on available knowledge such as typical storage
practices, typical chemical quantities and typical waste disposal practices for that particular land
use activity.

Based on the uncertainty involved in the assumptions and data used, the uncertainty for the
threats enumeration has been classified as high. This level of uncertainty is expected in a desk
top study. It is anticipated that additional information that is collected over time will allow for the
uncertainty related to the hazard rating to be reduced.

December 12, 2019 6-161



Grand River Source Protection Area

Draft Updated Assessment Report

Table 6-42 summarizes the uncertainty assessment for the enumeration of significant drinking
water quality threats in the Rockwoods and Hamilton Drive Water Supply Systems.

Table 6-43: Uncertainty Assessment for Enumeration of Significant Drinking Water
Quality Threats in the Rockwood and Hamilton Drive Water Supply
Systems
Uncertainty Type WHPA-A WHPA-B WHPA-C WHPA-D
Rockwood Location of Threats Low Low High High
Threats Circumstances of threats High High High High
Uncertainty Overall — Threats Uncertainty | High High High High
Hamilton Location of Threats Low Low Low Low
Drive Circumstances of threats Low High High High
Threats Overall — Threats Uncertainty | Low High High High
Uncertainty
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