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1. INTRODUCTION 

Dillon Consulting Limited (Dillon) was retained by Southgate Solar LP to conduct a groundwater quality 

impact assessment for the proposed Southgate Solar Project (the Project).  The purpose of the 

assessment was to obtain background information on the use of the local aquifers as a water supply, 

and to assess the risk of water quality impacts from the Project to the groundwater resource.  

Implementation of a groundwater monitoring and contingency program is a common requirement of 

the Renewable Energy Approval (REA), issued by the Ministry of the Environment and Climate Change 

(MOECC), for sites that have been identified as being in a sensitive groundwater area.  Information 

collected in this study was used to determine if the Project is located in a sensitive groundwater area, 

and to make recommendations on whether groundwater monitoring is warranted during construction 

and operation of the facility.  This report is being provided to the MOECC as part of the REA application 

package for the Project, to assist the MOECC in making a determination as to whether groundwater 

monitoring is necessary.  

1.1 Project Description 

The proposed 50 megawatt alternating current (MWac) Project will be located within the 

Township of Southgate, in the County of Grey, approximately 11 kilometres north of the 

community of Mount Forest. (see Figure 1). The overall optioned lands available for 

development (referred to herein as the Project Location) consist of approximately 235 hectares 

(581 acres).  The proposed Project Location is contained within an area bounded on the north by 

Southgate Road 24, Southgate Road 14 to the south, Southgate Road 47 to the east, and 

Highway 6 to the west. REA documents and technical reports are developed for a Project 

Location which incorporates lands in excess of those required for the construction of solar 

facility components sufficient to generate 50 MWac. The approved layout will be refined during 

detailed design to incorporate only the quantity of project components required for a 50 MWac 

solar facility.  

The Project will consist of approximately 197,000 to 207,000 solar photovoltaic (PV) panels, 

approximately 34 Medium Voltage (MV) stations containing inverters and MV transformers, a 

high voltage main substation transformer (within a substation yard, that will also contain an 

operations and maintenance building and communications tower), a collector system of 

overhead /underground cabling, and internal access roads. Temporary project components that 

will be utilized during the construction phase only will include equipment laydown and storage 

areas and some access roads. The Project Location will be fenced, with gates located at entrance 

points. 
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1.2 Objectives and Work Scope 

The objectives and scope of work of the groundwater quality impact assessment are 

summarized below: 

• Review of available information on the hydrogeology of the Study Area and an 

assessment of the current use of local aquifers as a water supply. For the purpose of 

this investigation, the Study Area is defined as the Project Location, and all lands within 

500 m of the Project Location boundary. 

• Consultation with the MOECC and the local Conservation Authority on the study work 

scope, groundwater sensitivity and potential groundwater monitoring conditions that 

may be included in the REA. 

• Identification of select property owners for participation in a water well sampling 

program and groundwater use survey (where water wells are identified). 

• Collection of untreated well water samples at participating addresses, and submission of 

the samples to an analytical laboratory for testing; water samples were tested for 

general potability requirements including general chemistry, nutrients, select metals 

and bacteria. 

• Completion of a homeowner survey to provide knowledge on well construction, water 

quality/quantity characteristics and location of potential nearby activities (septic 

systems, fuel storage etc.) that may pose a groundwater quality threat to the 

groundwater supply. 

• Provision of the chemical testing results to homeowners. 

• Recommending a groundwater monitoring program to be implemented during 

construction and operation of the Project, if required. 

• Submission of a report to Southgate Solar LP and the MOECC documenting the results. 

1.3 Report Organization 

This report is divided into several sections. Section 1 introduces the study and outlines the work 

scope and objectives. Section 2 summarizes the study methodologies, and Section 3 presents 

the investigation results.  A discussion of the findings of the study, and assessment of the risk of 

the construction and operation of the Project to groundwater resources, are provided in Section 

4. The proposed monitoring and contingency program is outlined in Section 5. Study conclusions 

are summarized in Section 6.  Study limitations and references are provided in Sections 7 and 8, 

respectively.   Background support information is presented in appendices. 

1.4 Initial Disclaimer and Limiting Conditions 

This report was prepared by Dillon for the sole benefit of Southgate Solar LP. The conclusions 

reflect Dillon’s best judgment in light of the information available to Dillon at the time of the 

report’s preparation.  Any use which a third party makes of this report, or any reliance on or 

decisions made based on it are the responsibilities of such said third parties.  Dillon accepts no 

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

actions based on this report. 
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2. STUDY METHODOLOGY 

Investigative methodologies implemented during this study are described in this section. 

2.1 Study Approach  

The approach taken in this study was to perform a hydrogeological assessment of the Study 

Area, and perform a risk evaluation of the potential for the Project to cause water quality 

impacts to aquifers that are used as local water supplies.  The scope of the work was based on 

input received by Dillon from the MOECC for other similar solar project hydrogeological studies.   

In particular, the study methodology followed a similar approach taken by Dillon for the Sol-Luce 

Solar PV Energy Project, in the City of Kingston and Loyalist Township, Ontario, where technical 

direction was provided by Mr. Frank Crossley, Hydrogeologist, with the MOECC Kingston 

Regional office (Dillon, 2012). For that project, Mr. Crossley recommended that a 

hydrogeological assessment be conducted that would involve an inventory and selective 

sampling of water wells within 500 m of the project boundary.  The results of the sampling 

would be used to assess pre-construction baseline groundwater quality. Mr. Crossley also 

provided general information on typical groundwater-related environmental risks associated 

with large solar projects.  

2.2 Information Sources 

The following information sources were used in the hydrogeological analysis and impact 

assessment: 

• Published government geological and hydrogeological reports 

• Source protection related watershed characterization and assessment report mapping 

• MOECC Water Well Record Database 

• Information from a homeowner well survey on well water use on select properties 

within 500 m of the Project 

• Sampling and testing of untreated well water samples at select residences, and 

comparison of the testing results to the Ontario Drinking Water Standards 

• Geotechnical drilling results for the Project 

• Design and construction information for the Project 

Methodologies associated with the review and analyses of information provided from the above 

sources are described within the relevant results section of this report.  

2.3 Consultation with Regulatory Officials 

During implementation of the work program, Dillon consulted with the MOECC and the Saugeen 

Valley Conservation Authority (SVCA) to discuss the groundwater assessment and study 

methodologies, and to identify any specific groundwater impact concerns that they may have 

with the Project in general.  A summary of the consultation efforts is presented below. 
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Ontario Ministry of the Environment and Climate Change 

Mr. Darin Burr, Hydrogeologist with Dillon, consulted with Mr. Romic Zeljko, Senior Program 

Support Coordinator, Environmental Approvals Access and Service Integration Branch of the 

MOECC.  Mr. Zeljko was contacted to discuss the proposed investigation methodologies for the 

Project and to discuss the potential for groundwater monitoring conditions being included in the 

REA.  Discussions were held between Dillon and the MOECC on several occasions in August and 

September 2014, via email and telephone.  Mr. Zeljko is coordinating the Southgate Solar 

Project and Windsor Solar Project approvals, and input on investigation methodologies for both 

studies was received concurrently. 

Mr. Zeljko stated that, in general, REAs for solar facilities typically includes groundwater 

monitoring requirements.  Mr. Zeljko also stated that determination of the conditions placed in 

the REA, should they be required, would be established once the application has been 

submitted to the MOECC for technical review. The MOECC was not in a position at the time of 

Mr. Burr’s inquiry to discuss specific conditions that may be applied to the Project’s REA.  A copy 

of the correspondence between Dillon and the MOECC is presented in Appendix A (Appendix 

A.1). 

Saugeen Valley Conservation Authority 

Mr. Darin Burr contacted Mr. Erick Downing, Manager of Environmental Planning & Regulations 

of SVCA, by telephone on January 22, 2015, to discuss whether SVCA had any groundwater-

related concerns with the Project. Mr. Downing directed Dillon to speak to Mr. David 

Ellingwood, Project Manager, of the Saugeen, Grey Sauble, Northern Bruce Peninsula Source 

Protection Region.  Mr. Ellingwood did not have any specific concerns with the Southgate Solar 

Project.  He did state that common issues with renewable energy projects that are sometimes 

raised by the public include: a) potential for foundations of infrastructure to interfere with 

groundwater recharge or to act as preferential pathways for contaminants to migrate into the 

subsurface; and, b) potential impacts to the environment from chemical/fuel spillage during 

construction. Mr. Burr told Mr. Ellingwood that the groundwater impact assessment report will 

assess these concerns. 

A general discussion of aquifer vulnerability was conducted.  Mr. Ellingwood stated that source 

protection mapping has identified the general area of the project as having a medium to high 

aquifer vulnerability.  The vulnerability mapping is based on the methodologies followed in the 

source protection area Assessment Report.  Dillon noted that this methodology addresses the 

shallow most aquifer, which is not necessarily the aquifer that is used by nearby wells.  As a 

result, vulnerability mapping within the Assessment Report is considered conservative for the 

Study Area.  Mr. Ellingwood stated that the vulnerability mapping is coarse as a result of the 

sparsity of data points (individual water well data) and the analysis method.  A summary of the 

discussion between Dillon and ERCA is presented in Appendix A (Appendix A.2). 
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2.4 Well Water Sampling and Resident Survey 

Well water sampling was conducted between November 19 and December 10, 2014.  The 

sampling program was designed to collect a representative number of water well samples over 

the geographic area that covers the majority of the proposed major development sites (i.e., 

Project Areas).  Selection of well sampling locations was based on several factors including 

proximity of the well to the proposed development area and position of the well relative to the 

estimated local groundwater flow direction.  Preference was given to those wells located 

topographically down gradient and within 500 m of proposed Project Areas.  Where more than 

one well was present in a given direction, the well closest to the Project Area was chosen for 

sampling.  It should be noted that the ability to sample selected properties relied on the 

willingness and/or availability of the homeowner to participate in the survey. 

Initial communication with the residences was performed by mailing or hand delivering an 

invitation letter asking the residences if they wished to participate in the sampling program.   A 

copy of the invitation letter is provided in Appendix A (Appendix A.3).  Attempts were made to 

contact 34 addresses by letter or in person. A total of 20 addresses were available for sampling. 

Of the 14 addresses that were not sampled, 4 addresses declined participating in the program, 

while 10 addresses were contacted, but no response was received. 

 Sample Collection 2.4.1

Well water samples were collected following standard industry protocols and were analyzed for 

bacteria, alkalinity, ammonia, nitrate, nitrite, calcium, chloride, colour, conductivity, dissolved 

organic carbon (DOC), hardness, heavy metals, pH, sulphate, total dissolved solids (TDS) and 

turbidity, as recommended by the MOECC for previous groundwater investigations at solar 

projects.  Water samples were collected from each address participating in the groundwater 

study and placed immediately on ice.  Where a treatment system was present (e.g., sediment 

filter, UV light, or water softener etc.), an attempt was made to collect the sample prior to 

treatment.  When collecting a sample from a water faucet or outdoor hose bib, the surface of 

the tap was cleaned with diluted bleach placed on a clean paper towel.  Aerators on the water 

faucet were removed.  The water was allowed to run for a minimum of five minutes prior to 

sample collection.  Samples were submitted to Maxxam Analytical of Mississauga, Ontario for 

analysis within 24 hours of collection. 

 Sampling Survey 2.4.2

At the time of sample collection, property owners were asked to complete an information 

survey which included a series of questions about their experience with their water supply.  The 

survey included questions on the well water quality and quantity, frequency of water testing, 

water use, etc.  The level of completion of each survey varied considerably, depending on the 

amount of time the residence owner had occupied the dwelling, and depending on the 

residents’ knowledge of their water system.  The survey form is reprinted in Appendix A 

(Appendix A.4). 
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 Sampling Results Notification 2.4.3

Bacteriological testing results, including total coliform, and E. Coli were provided to Dillon by the 

laboratory within two business days of sample collection. Where contact could be made, owners 

of wells where E. Coli was detected at concentrations significantly exceeding the Ontario 

Drinking Water Standards were notified by telephone upon receipt of the laboratory report.  At 

the completion of the study, the analytical reports were mailed to each sampling participant.  A 

letter was provided with the reports identifying exceedances of the health and non-health 

related Ontario Drinking Water Standards for the tested parameters.  An example homeowner 

report is presented in Appendix A (Appendix A.5). 

 Quality Assurance/Quality Control 2.4.4

Quality assurance and quality control (QA/QC) were conducted for the field work, laboratory 

analysis and reporting elements of the project.  QA/QC procedures were implemented in the 

field and by the laboratory to demonstrate that the data generated was of a level of quality 

suitable for its intended purposes.  Field QA/QC procedures included the use of new sampling 

equipment and/or appropriate equipment cleaning procedures, proper sample containment, 

preservation, handling and transportation and adherence to published standards for field 

methodologies.  Laboratory QA/QC procedures included the use of an accredited laboratory, the 

use of detection limits appropriate for the required evaluation, the use of acceptable laboratory 

methods, analysis of laboratory blank and spike samples and laboratory reference standards. 
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3. STUDY RESULTS 

3.1 Physical Setting 

 Topography and Physiography 3.1.1

The proposed development is located in the physiographic area referred to as the Dundalk Till 

Plains (Chapman and Putnam, 1984).  This region is characterized by gently undulating land, 

mainly covered by glacial till, and interspersed with swamps and bogs.  Kame moraines and 

glacial spillway deposits containing sand and gravel overlie the till plain in the vicinity of the 

Project Location.  A physiography map is reprinted in Appendix B. and land elevations are shown 

in Figure 1.  Across the Project Location, land elevation ranges from approximately 405 metres 

above sea level (masl) to 445 masl (Ontario Base Mapping, 2014).  The ground surface is highest 

at two locations: along Southgate Road 22, between Project Area 16 and 19 (elevation of 445 

masl); and at the eastern portion of Project Area 13 (elevation of 425 masl).  From these local 

elevated areas, the land slopes gently to the west, south and east.   

Water features near the Project Location are shown on Figure 1.  The southern portion of the 

Project Location drains south and southeast to the Beatty Saugeen River, while the northern 

portion of the Project Location drains west and northwest to headwater tributaries of the Upper 

Main Saugeen River. The Beatty Saugeen River is located approximately 100 m from the Project 

Location, being closest to the southeastern portion of Project Area 13 and the eastern side of 

Project Area 19.  A tributary of the Main Saugeen River is located approximately 200 m 

northwest of Project Area 11.   Within the Study Area, wetlands are prevalent along tributary 

flood plains, and within localized topographic depressions. These wetland filled depressions are 

noted in Project Areas 13 and 14, and near the peripheries of Project Area 18.  Their presence is 

attributed to poor surface water drainage; however, some of these features may also be 

supported by localized groundwater discharge.  Springs have been noted at Project Area 14 and 

west of Project Area 12 (Dillon, 2015a). Intermittent streams, also potentially supported by 

groundwater discharge, have been mapped in these areas, as well as on the east side of Project 

Area 19 and near the northwest side of Project Area 16.   

 Bedrock Geology 3.1.2

Bedrock underlying the Study Area is Middle-Silurian dolostone of the Guelph Formation.  A map 

of the bedrock geology relative to the Project Location is presented as Figure 2.   Underlying the 

Guelph Formation is dolostone of the Amabel Formation. Bedrock dips to the southwest at a 

slope of between 5 to 7 metres per kilometre.  As reported by SVSPA (2011), both the Guelph 

and Amabel Formations are important bedrock aquifers in the watershed.   
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 Overburden Geology 3.1.3

The surficial geology in the Study Area is shown in Figure 3.  Ice-contact stratified deposits, often 

containing an interbedded mixture of sand, gravel and silt, are mapped as the surficial geological 

unit under all Project Areas, with the exception of Project Areas 13 and the northern portion of 

Project Area 12.  In these areas, surficial geology is mapped as glacial till. Surficial geology in the 

eastern section of Project Area 14 and the southeastern portion of Project Area 19 is mapped as  

glaciofluvial deposits.   

The overburden geology in the Study Area was assessed through the review of available MOECC 

water well records and other available geological mapping.  Figure 3 shows the location of the 

MOECC mapped water wells that are within 1 km of the Project Location.  Overall, the well 

records provide good regional coverage north, south, east and west of the Project Locations.  A 

summary of the lithological conditions observed at each well are tabulated in Appendix C.  Well 

records show that the overburden thickness ranges from 19.2m (well #2506926 located west of 

Project Area 12) to 59.7m (well #2512237 south of Project Area 13); with typical thicknesses in 

the 30m to 40m range.  In general, the overburden consists of interlayered sand and gravel 

overlying till, which in turn overlays the dolostone bedrock.  Sand and gravel layers are also 

found below the till.  MOECC water well records for those wells that are drilled completely 

through the overburden intercept till layers ranging in thickness from 8.8m (well #2506929) to 

29.5m (well #2505873).  Overall, 17 of the 18 MOECC well records in the Study Area intercepted 

till, indicating that till deposits are fairly prevalent and continuous across the entire Study Area.  

Shallow overburden conditions within each of the Project Areas were investigated by LVM Inc. 

as part of their geotechnical investigation (LVM, 2014).  The work involved drilling of 14 

boreholes throughout the Project Areas to a depth of approximately 5m.  Drilling locations, 

borehole logs and grain size analyses are presented in Appendix D.   A summary of the 

encountered soil and groundwater conditions for each of the Project Areas is as follows: 

• Project Area 11 (BH-01-14, BH-02-14 and BH-03-14): sand and gravel with silt horizons in 

BH-01-14 and BH-02-14; holes dry upon completion 

• Project Area 12 (BH-04-14): sand and gravel overlying sand; hole dry upon completion 

• Project Area 13 (BH-05-14; BH-06-14 and BH-07-14): sand and gravel to sand and silt 

layers, overlying sand, silt and/or gravel; groundwater levels measured at 4.5m in BH-

07-14, other holes were dry upon completion 

• Project Area 14 (BH-14-14): silt and sand overlying sand and gravel, water level 

measured in hole at 2.1 mbgs 

• Project Area 16 (BH-13-14 and BH-12-14): sand and gravel to silt and sand; BH-13-14 

was dry upon completion, while water level in BH-14-14 was measured at 2.1mbgs 

• Project Area 18 (BH-08-14 and BH-09-14); silt overlying sand and gravel at BH-08-14 and 

silt and fine sand at BH-09-14; holes dry upon completion 

• Project Area 19 (BH-10-14 and BH-11-14); sand and gravel with some silty sand layers; 

holes dry 
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 Hydrogeology and Groundwater Flow 3.1.4

Aquifer Characteristics 

Descriptions of the location and physical characteristics of aquifers in the Study Area are based 

primarily from work conducted by WHI (2003) and SVSPA (2011), and from a review of available 

MOECC water well records.   Background hydrogeological information is presented in Appendix 

C.  Based on these information sources, both overburden and bedrock aquifers are used as a 

potable water source in the Study Area.  A general description of these aquifers is as follows:   

Bedrock Aquifer – WHI (2003) reported that 85% of all wells in Grey County are bedrock wells, 

and that bedrock wells are typically completed in the top 10m to 30m of the bedrock.  Major 

bedrock aquifers in the vicinity of the Study Area are the Guelph and Amabel Formations.  Yields 

from the fractured rock aquifer are commonly 0.8 to 3.8 L/s (11 to 50 Igpm).  Based on a review 

of MOECC water well records for those wells within the Study Area (see Appendix C), the 

bedrock aquifer appears to be largely confined by till.  Water well records show that static water 

levels in the bedrock wells are within or above the overlying till, suggesting confining conditions.  

Static water levels in the bedrock wells range from 1 mbgs to 10 mbgs in the vicinity of Project 

Areas 11, 12 and 13.  Static water levels in bedrock wells located along Southgate Road 22 (near 

Project Areas 14, 16, 18 and 19) are deeper, being generally between 10 and 20 mbgs.  The 

lower static levels are associated with elevated local topography in these locations.      

Overburden Aquifers – Overburden aquifers are present where thick sequences of saturated 

sands and gravels are present.  Overburden deposits in the Study Area are highly variable in 

both thickness and composition. Therefore, the presence and transmissivity of overburden 

aquifers will differ between locations.  The best overburden aquifers are located where coarse 

grained glaciofluvial deposits are present. 

Groundwater springs have been documented at Project Area 14 and west of Project Area 12.  

Springs develop where the watertable intercepts the ground surface, usually in places where the 

local land topography is steep, or within localized ground depressions.  Springs often form 

where an underlying deposit of low permeability (e.g., till) crops out to surface. 

Groundwater Flow 

Groundwater flow characteristics for the overburden and bedrock aquifers are presented below. 

Groundwater flow within the dolostone bedrock will be along vertical and horizontal fractures.  

Flow rates are commonly in the order of metres per day.   Where chemical dissolution is 

significant, karstic conditions in the bedrock may develop, and flow rates are much greater.  

Considering the depth of the bedrock (generally 20 m to 60 m), groundwater flow in this aquifer 

is expected to reflect regional groundwater flow patterns, as opposed to local topography.  

Estimation of groundwater flow direction was performed by contouring the static water levels 

reported in the MOECC water well records for all bedrock wells within 4 km of the Project 

Locations.  
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The resulting potentiometric surface map is presented in Figure 4, and shows a general east to 

west flow direction. This trend is consistent with MOECC source protection Assessment Report 

mapping performed by SVSPA (2011).   

Groundwater flow directions in the overburden aquifer are expected to be variable depending 

upon the depth of the well and whether the pumped overburden aquifer is confined or 

unconfined (i.e., water table aquifer).  Where the well is completed in material above the till, 

unconfined conditions are expected, and groundwater flow directions will be largely controlled 

by surface topography. Where the well is completed in material below the till, and confined 

conditions exist, flow directions will likely reflect more regional patterns.  Mapping of the 

watertable and/or potentiometric surface in the overburden aquifer was not possible because 

of the limited number of overburden wells in the MOECC data set.  As a surrogate to well water 

data, topographic elevation contours were conservatively used to estimate potential shallow 

groundwater flow conditions.  Shallow groundwater flow is expected to travel from areas of 

high to low elevation, with elevated lands acting as recharge areas, and low lands (e.g, wetlands 

and tributaries) potentially being groundwater discharge locations.   A map of the expected 

shallow groundwater flow conditions in the overburden aquifer is presented as Figure 4.  Based 

on this analysis, groundwater flow in the vicinity of Project Area 11, 12 and 13 is expected to be 

largely west to northwest. Shallow groundwater flow along the east side of Project Area 13 is 

anticipated to be southeast, east to northeast.  Shallow groundwater flow at Project Area 14 

and 16 is expected to be to the northwest to west, with some groundwater flow at the south 

end of Project Area 14 to be directed to the southeast.  At Project Areas 18 and 19, shallow 

groundwater flow is expected to be radially outward to the southwest, south and southeast.  

Groundwater/Surface Water Interaction 

Groundwater/surface water interaction is manifested in the Study Area as springs, seeps, and 

potentially as intermittent streams.  These features are typical of the physiography of the Study 

Area, where land topography is undulatory, and permeable coarse grained deposits interbedded 

with lower permeable materials, are present.  The location of significant seeps and springs are 

documented in the Water Assessment Report (Dillon, 2015a), and include two springs near 

Project Area 14 and a spring west of Project Area 12.  Mapped locations of intermittent streams 

east of Project Area 19, southwest of Project Areas 13 and near Project Areas 12 and 14 may 

also receive groundwater discharge, as intermittent streams are often generated by 

groundwater discharge during spring and fall when the watertable is high.  
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Aquifer Vulnerability and Significant Groundwater Recharge Areas 

Aquifer vulnerability and significant groundwater recharge maps were generated by the 

Saugeen Valley Source Protection Area (SVSPA) as part of the Assessment Report for the 

watershed. Reprints of these maps (with the Project Location added by Dillon for reference 

purposes) are presented in Appendix B.  These maps were generated by SVSPA following 

Assessment Report technical guidelines developed by the MOECC.  The high vulnerability aquifer 

(HVA) map estimates the vulnerability of the 1st encountered aquifer from ground surface.  In 

essence, the map identifies areas where saturated permeable materials are present near the 

surface, and are not overlain by a significant thickness of low permeability deposits.  The 

significant groundwater recharge area (SGRA) map shows areas where land conditions (e.g., 

land topography, land cover and soil lithology) are such that a relatively high proportion of 

runoff will infiltrate.  The maps shows that Project Areas 11, 12 and 13 are located in an area 

mapped as a high aquifer vulnerability, and that all Project Areas fall on land identified as a 

significant groundwater recharge area.  

The aquifer vulnerability mapping conducted by the SVSPA focuses on the first encountered 

aquifer from ground surface, which in most of the Study Area is the top portion of the 

overburden aquifer, which is largely unconfined. Considering that the majority of wells pump  

from deeper confined overburden or bedrock aquifers, the SVSPA aquifer vulnerability mapping 

is deemed to be conservative.  For the current study, aquifer vulnerability mapping of the 

aquifer being pumped at each water well was performed, where MOECC well records were 

present.  The evaluation involved calculating Intrinsic Susceptibility Index (ISI) values based on 

an adaption of the MOECC (2006) protocols.  ISI values are a measure of the aquifer 

vulnerability.  The method used during the current study differed from the MOECC (2006) 

approach in that the vulnerability of the pumped aquifer at each well was calculated rather than 

the vulnerability of the first aquifer encountered from ground surface.  The results of the ISI 

calculations for the pumped aquifer at each well (where well records are available) are 

presented on Figure 4.  Of the 18 wells used in the analysis, 67% had a low vulnerability score 

(ISI values ranging from 93 to 172); 22% had a low to moderate vulnerability score (ISI values 

ranging from 53 to 60) and 11% had a high vulnerability score (ISI values ranging from 9 to 29).  

In general, wells that pump from an aquifer overlain by till received low vulnerability scores.  

Highest vulnerability scores were given to wells that were completed in the overburden and did 

not intercept thick layers of low permeability till.  Based on this analysis, the majority of wells in 

the Study Area are deemed to be at low risk to impact from surface activities. Nevertheless, the 

shallow overburden is used as a water supply in some locations via dug wells or springs.  

Therefore, for conservative purposes, the shallow overburden aquifer, while not often used, is 

considered vulnerable to contamination. 
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3.2 Water Quality Sampling Results 

This section provides the results of the residential well survey and water quality testing 

program. 

 Residential Sampling Program and Survey 3.2.1

A summary of the number of addresses contacted and samples obtained is presented in Table 1. 

Sampling locations are presented in Figure 5. 

Table 1:  Summary of Private Well Sampling Program 

Category Number of Addresses 

Number of Addresses Contacted 34 

Number of Samples Obtained 20 

Addresses that could not be reached/unavailable 10 

Addresses that declined sampling 4 

 

Table 2: Summary of Homeowner Survey Results 

Category Results 

Number of Residences who completed survey 20 (100%) 

Well Type  

Number of dug wells 3 (15% of total) 

Reported minimum, maximum and median depth of wells 1.5 m, 7.3 m, 4.2 m 

Number of drilled wells 17 (85% of total) 

Reported minimum, maximum and median depth of wells 8 m, 101 m, 37 m 

Wells of unknown construction 0 (0% of total) 

Water Quantity Comments  

Reported number of wells where water quantity has been restricted from 

time to time, well has gone dry, or water has been trucked in 

0 out of 20  

(0% of reported total) 

Water Quality Comments  

Sulphur odour and/or taste or other smell 8 out of 20 (40%) 

Occasional discolouration 6 out of 20 (30%) 

Iron problems 3 out of 20 (15%) 

No problems reported 11 out of 20 (55%) 
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The survey indicated that most of the potable water supply is from drilled wells (85% of 

systems), with a relatively small amount (15%) being dug wells or springs.  The reported median 

depth of the drilled wells was 37m, with the deepest well being 101m. The median depth of the 

dug wells was 4.2m. In comparison, MOECC well records, which included 7 of the wells in the 

survey and 11 other wells in the local area, indicated well depths ranging from 22 to 72m. 

Overall, the majority of residences who were interviewed were generally satisfied with the 

quality and quantity of their water supply. Common reported issues were sulphur smell/taste 

(40% of responses), occasional discolouration (30% of responses), and iron problems (15% of 

responses).  None of the interviewed residences had concerns with the ability of their water 

supply to meet water demand. 

 Water Quality Testing Results 3.2.2

Water quality testing results are summarized in Table 3. 

Table 3: Summary of Water Quality Testing Results 

Parameter Units ODWS 
All Wells 

Range Median 
Existing 
ODWS 

Microbiology 

Total Coliforms CFU/100mL 0 0 - 54 0 27% 

E. Coli CFU/100mL 0 0 - 13 0 5% 

General Chemistry 

Total Ammonia-N mg/L NV <0.050 - 0.64 <0.050 NV 

Colour TCU 5 (AO) <2 - 10 <2 5% 

Conductivity umho/cm NV 380 - 980 540 NV 

Dissolved Organic Carbon mg/L 5 (AO) 0.38 - 5.9 0.605 5% 

pH pH 6.5-8.5(OG) 7.65 - 8.15 8.015 0% 

Dissolved Sulphate (SO4) mg/L 500 (AO) 7 - 44 14 0% 

Turbidity (lab) NTU 5 (AO) <0.2 - 45 <0.2 9% 

Turbidity (field) NTU 5 (AO) 0.1 - 1.44 0.52 0 

Alkalinity (Total as CaCO3) mg/L 30-500 (OG) 200 - 440 265 0 

Dissolved Chloride (Cl) mg/L 250 (AO) <1 - 27 5 0 

Nitrite (N) mg/L 1 (MAC) <0.010 - 0.012 <0.01 0 

Nitrate (N) mg/L 10 (MAC) <0.10 - 13.3 1.51 5% 

Nitrate + Nitrite mg/L NV <0.10 - 13.3 1.51 NV 

Calculated TDS mg/L 500 (AO) 210 - 570 305 5% 

Hardness (CaCO3) mg/L 80-100 (OG) <1.0 - 470 250 86% 
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Parameter Units ODWS 
All Wells 

Range Median 
Existing 
ODWS 

Metals 

Antimony (Sb) ug/L 6(IMAC) <0.50 - <0.50 <0.50 0% 

Arsenic (As) ug/L 25(IMAC) <1.0 - 11 <1.0 0% 

Barium (Ba) ug/L 1000(MAC) <2.0 - 77 21 0% 

Boron (B) ug/L 5000(IMAC) 11 - 44 14 0% 

Cadmium (Cd) ug/L 5(MAC) <0.10 - 0.48 <0.10 0% 

Calcium (Ca) ug/L NV 220 - 110000 55000 NV 

Chromium (Cr) ug/L 50(MAC) <5.0 - <5.0 <5.0 0% 

Copper (Cu) ug/L 1000(AO) <1.0 - 47 2.25 0% 

Iron (Fe) ug/L 300 (AO) <100 - 3000 <100 14% 

Lead (Pb) ug/L 10(MAC) <0.50 - 2.1 <0.50 0% 

Magnesium (Mg) ug/L NV 96 - 47000 28500 NV 

Manganese (Mn) ug/L 50 (AO) <2.0 - 38 <2.0 0% 

Selenium (Se) ug/L 10(MAC) <2.0 - <2.0 <2.0 0% 

Sodium (Na) ug/L 200,000 (AO) 1600 - 160000 7400 0% 

Uranium (U) ug/L 20(MAC) <0.10 - 1.4 0.23 0% 

Vanadium (V) ug/L NV <0.50 - 0.58 <0.50 NV 

NV: No applicable ODWS 

AO: Aesthetic Objective 

MAC: Maximum Allowable Concentration 

IMAC: Interim Maximum Allowable Concentration 

OG: Operational Guideline 
 

Key observations from the water quality survey are as follows: 

 Bacteria were detected in 27% of the wells, with E. Coli detected in 5% of the wells.  The 

ODWS for bacteria, including E. Coli is non-detect.   

 Nitrates were detected in 5% of the wells above the ODWS 

 Well water is hard, 86% of the wells testing greater than the ODWS 

 Iron was detected above ODWS in only a few wells (14% of wells) 

 Raw water turbidity is within ODWS for most wells. 

Overall, the testing results indicate that the groundwater is generally of high quality; however, it 

is hard and is susceptible to sulphur and iron problems.  Impacts from surface contamination 

such as road and nitrates/bacteria from septic systems do not appear to be overly prevalent. 
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4. GROUNDWATER IMPACT ASSESSMENT 

An assessment of the potential for the Project to impact the groundwater resource during either 

construction or operation phases was performed. This assessment included evaluation of the potential 

sources of contamination associated with the Project, potential pathways for the contaminants to reach 

the local aquifers, and potential receptors (i.e., water wells).  A detailed assessment of potential 

negative effects, mitigation strategies, monitoring plans and contingency measures for all project 

construction and operation activities is presented in the Environmental Effects Mitigation and 

Monitoring Plan in the Design and Operations Report submitted as part of the REA application package.  

A review of particular Project-related activities that may pose a risk to groundwater, and an assessment 

of the significance of these risks, is discussed in the sections below. 

4.1 Potential Contaminating Activities 

Potential contaminating activities associated with the Project are discussed below. The 

discussion is organized by whether the activity is construction or operation related. 

 Construction-Related Activities 4.1.1

Impacts from Accidental Fuel Spillage/Releases from Equipment 

Accidental spillage/releases of petroleum fuels from construction equipment are identified as a 

potential contaminant source. During the construction period, the potential does exist for spills 

from service vehicles that will be used to refuel major construction equipment that cannot easily 

leave the site during construction. The likelihood of accidental spills that would result in adverse 

effects to the environment will be prevented or greatly reduced through the proper handling of 

fuels and lubricants during construction. Mitigative actions to prevent adverse impacts from 

accidental fuel spillage from equipment will be identified in a Spills Response Plan and 

Emergency Response and Communication Plan. These plans will be implemented by the selected 

contractor as part of the construction contract, who will be required to clean up spills in an 

effective and timely manner. Procedures to ensure appropriate storage/handling/transportation 

of wastes generated during construction will be detailed in a Hazardous and Non-Hazardous 

Waste Management Plan. Notification will be provided immediately to the MOECC (Spills Action 

Centre) and SVCA in the event of a spill. 

Impacts from Stormwater Run-off 

Impacts to aquifers from suspended solids contained in stormwater run-off have been 

documented at some solar projects in Eastern Ontario, where the local aquifer is shallow 

bedrock. Based on information provided to Dillon by the MOECC (Mr. Frank Crossley, 

Hydrogeologist with Eastern Region, Personnel Communication), the impacts were associated 

with sediment-laden run-off water entering into open boreholes that had been drilled into the 

shallow bedrock to support the pile foundations. Some of the nearby water wells in the bedrock 

aquifer experienced temporary turbidity issues. 
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For the Southgate Solar Project, the risk of impacts to groundwater from stormwater run-off is 

considered low. Setbacks between the active construction zone and nearby properties 

(minimum 100 m), as well as the use of stormwater and erosion controls during construction (as 

detailed in the Construction Plan Report), is expected to mitigate risks.  Based on the 

preliminary geotechnical study, the native soil in the Study Area is largely comprised of silt, sand 

and gravel materials.   The presence of porous media above the pumped aquifer zones will 

restrict movement of fine grained material into the aquifer.  Furthermore, water well records 

indicate that many of the wells pump from the confined bedrock which will be protected from 

surface contamination.  At most risk of impact from  stormwater run-off will be shallow springs; 

however, erosion controls and setback requirements in place during construction will mitigate 

potential issues. 

Impacts from Waste Generation 

As described in the Construction Plan Report, minor quantities of waste materials will be 

generated during construction such as packaging, pallets and scrap metal. Quantities of non-

hazardous wastes and domestic waste will be removed to a licensed landfill. Minor amounts of 

hazardous waste that are generated by construction equipment maintenance (e.g., used oil) will 

be stored in a secured area and removed by a licensed waste contractor. Handling of such 

wastes will be outlined in the Hazardous and Non-hazardous Waste Management Plan. 

Washroom facilities for the construction crews will be portable, and wastes will be removed by a 

licensed waste hauler. As a result of these mitigative actions, no potential negative effects to the 

aquifer from waste generation during construction are identified. 

Impacts from PV Panel Foundation Supports 

The design of the solar installation will involve the construction of numerous solar panel support 

foundations that will extend into the overburden. Each of the racking structures will be 

assembled on site. To support the racks, it is estimated that approximately 25,000-55,000 piles 

will be installed. These piles would be installed using a mechanical, hydraulic drive motor that 

would rotate the screw pile into the ground mounted on a specialized rig, excavator or boom 

truck. Earth excavation, soil disposal or the use of concrete is not required. The exact type of 

method will be determined based on the geotechnical investigation and at the time of final 

design. The depth of the foundations will depend upon local soil conditions, but is expected to 

be within 3 m to 5 m of the ground surface.  

The risk of significantly increasing the vulnerability of the underlying aquifers is deemed low 

based on the proposed foundation construction methodology, and the hydrogeology of the 

area.  Based on a review of MOE water well records, the majority of wells in the Study Area are 

completed in either the confined bedrock or a confined/semi-confined overburden aquifer.  The 

vulnerability of the bedrock aquifer has been assessed in this study, and a low vulnerability 

ranking was determined.  In addition, the watertable in many areas of the Project is relative 

deep, with groundwater encountered at depths of 2.1m and 4.5 m in only two of the 14 

boreholes drilled during the geotechnical study.  
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The construction methodology will involve screwing the foundation into the ground with 

minimal displacement of soil, and therefore will not produce a preferential groundwater flow 

pathway.  Overall, the risk of the foundations acting as preferential pathways and causing 

impacted groundwater to affect the aquifers is considered low. 

 Operation Activities 4.1.2

Impacts from Sewage Disposal – Operations and Maintenance Building 

An operations and maintenance building will be constructed as part of the Project and would 

provide a reception area, office(s) for operation staff, a washroom, lunch room, warehouse and 

parking area. 

If feasible and readily available, water for use in toilets and sinks would be supplied from the 

municipal system. If not feasible, water would either be taken from an on-site well or be trucked 

in from a municipal supply using a local water hauler, and stored in an above-ground water tank 

within the building. Bottled water would be provided for drinking purposes. If the water needed 

for the washroom and kitchen facilities in the operation and maintenance building is taken from 

an on-site well, the volume of water pumped from aquifers would be very minor. No negative 

effects to aquifer groundwater quality or quantity are expected. 

Sewage from the washroom and kitchen facilities would be directed to a septic holding tank, 

designed in accordance with the Ontario Building Code and municipal building standards, and 

daily flows would be very minimal. A level gauge would be provided to monitor the need for 

emptying the tank by a licensed septic tank hauler, and high-level alarms with audible and visual 

warning would be provided to prevent overfilling. No significant impacts on groundwater are 

expected. 

Impacts from Operational Waste Generation 

The Design and Operations Report submitted as part of the REA application package states that 

no significant quantities of wastes will be generated during the site operations. Waste materials 

would be primarily limited to materials generated during maintenance activities such as 

batteries and minor amounts of domestic waste.  For these wastes, a site-specific waste 

collection and disposal management plan will be implemented during operation. No adverse 

impacts are expected to the environment based on waste generation activities at the facility. 

Impacts from Chemical/Fuel Usage and Accidental Releases 

With the exception of transformer oil fluids associated with the substation, bulk storage of fuels 

or chemicals will not occur. Mitigative strategies identified in the Design and Operations Report 

include: a) implementation of a Spills Action Plan and Emergency Response and 

Communications Plans to minimize any spill impacts, and b) provision of secondary containment 

for the substation transformer that will allow detection and containment of leaks. Once the 

mitigative actions are applied, no significant impacts to the environment and/or groundwater 

are expected. 
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Routine Maintenance Activities 

Cleaning of the PV modules may be occasionally required. Cleaning will use potable water from 

off-site sources and will not use chemical cleaners.  As a result, no potential effects to the 

environment and/or groundwater are expected from cleaning activities. 

Short native vegetation may be planted once construction activities are complete. It will be 

necessary to maintain the land in such a way that vegetation does not shade or in other ways 

impact the solar panels. Regular scheduled maintenance will also occur to manage weed growth 

as required. There is also potential for maintenance of the vegetation by grazing livestock 

(sheep), however details of this will be determined during the detailed design stage. This will be 

done in consideration of any seasonal limitations outlined in the Natural Heritage Assessment. It 

is not anticipated that herbicides will be used to manage vegetation. Overall, no impacts to the 

environment and/or groundwater are expected. 

4.2 Aquifer Vulnerability and Usage 

Within the Study Area, groundwater is obtained from both bedrock and overburden aquifers. 

Drilled wells are the most common; however, dug overburden wells are used on some 

properties.  In addition to wells, some landowners utilize natural springs and seeps that are 

common in the area.  Groundwater is used for both domestic consumption and for farming 

purposes. 

Based on geological mapping and information from available MOECC water well records, the 

bedrock aquifer is considered to have a low vulnerability to contamination. Water well record 

data indicates that the bedrock aquifer in the Study Area is buried beneath 19 to 60 m of a 

mixture of sand, gravel, silt and till overburden.  The bedrock aquifer is considered to be 

confined by an overlying lower permeability till. Overburden wells are considered intrinsically 

more vulnerable to contamination then bedrock wells, because they are generally shallower, 

and may not fully intercept the till unit that is commonly present about the bedrock. 

Nevertheless, well records indicate that the majority of overburden wells, where MOECC well 

records were available, pumped from confined or semi-confined aquifers.  Therefore, the 

majority of overburden wells are considered to have a low to moderate vulnerability of 

contamination from surface activities.  The most vulnerable potable water supplies are those 

that receive groundwater from springs.  Springs were identified near Project Area 14 and west 

of Project Area 12.    

4.3 Groundwater Recharge 

The Project Location has been mapped by SVSPA as being within a significant groundwater 

recharge area. Recharging water will maintain water levels in the underlying aquifers, and 

support the hydrological function of local springs, seeps and potentially some intermittent 

streams. 
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With respect to risks associated with the Project affecting groundwater recharge, the potential 

risks are considered small. Precipitation falling on the solar panels will be directed to the lower 

drip edge of the panel, which will discharge to the ground, where it will infiltrate into the 

relatively permeable surficial materials.  No net decrease in infiltration is anticipated, and 

therefore groundwater levels in the aquifers are expected to be maintained. 

4.4 Groundwater Impact Risk Evaluation 

Based on the review of the potentially contaminating activities associated with the construction 

and operation of the Project and information on the aquifer vulnerability and aquifer usage, the 

risk of groundwater quality or quantity impacts to potable water supplies from the Project are 

considered low.  Nevertheless, the Project is located in an area where landowners rely solely on 

the groundwater as a water supply.  Therefore, monitoring of groundwater quality during the 

initial stages of operation of the project is considered prudent. 
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5. PROPOSED MONITORING AND CONTINGENCY PROGRAM 

The following monitoring and contingency program is identified to be implemented during the 

construction and operation phases of the Project.  This program is specific to addressing potential 

impacts associated with groundwater quality to the nearby water wells.  Additional information on 

mitigative and monitoring activities is presented in the Environmental Effects Mitigation and Monitoring 

Plan in the Design and Operations Report (Dillon, 2015b). 

5.1 Construction Phase 

The following monitoring program is recommended during construction: 

• Implementation of all monitoring and reporting activities identified in the 

Environmental Effects Mitigation and Monitoring Plan in the Design and Operations 

Report (Dillon, 2015b). 

• Ongoing monitoring of runoff conditions should be performed to ensure that runoff 

water is not allowed to pond within 100 m of nearby private wells. 

5.2 Operations Phase 

The need and extent of monitoring during operation will be based on further consultation with 

the MOECC.  It is our understanding the MOECC (Approvals) has recently required groundwater 

monitoring programs to be implemented as a condition of approval on some large-scale solar 

projects in Ontario (e.g., Grand Renewalable Solar LP – solar component; Kingston Solar LP etc).  

For these projects, monitoring of water quality in the vicinity of the project is required on an 

annual basis for two years following construction.  For the Southgate Solar Project, we 

recommend the following monitoring program: 

• Water samples be collected from select homeowner’s water wells within 500m of, and 

downgradient from, the Project Areas.     

• Water samples be analyzed for general chemistry, nutrients, bacteria and select metals.  

Field turbidity measurements are to be taken. 

• Sampling and analysis of the waterwells to be conducted annually for the first two years 

following project completion. 

5.3 Complaint Resolution and Contingency Plan 

In the event that a water quality complaint arises during the construction or operation of the 

Southgate Solar project, it is recommended that the following contingency plan be 

implemented.  This plan is based on input from the Eastern Regional MOECC Office that was 

used to design the Kingston Solar LP monitoring program.  We recommend that the contingency 

plan be adaptive in nature, as the course of action will depend upon the specific situation and 

severity of the identified issue.   
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As a minimum, the contingency plan will include the following: 

• A water sample will be obtained from the well water in question and submitted as “high 

priority” to a qualified laboratory.  The data will be assessed by a qualified person, and if 

the problem is related to construction or operation activities at the site, then bottled 

water will be immediately provided to the impacted party. 

• The MOECC will be notified of any complaints and provided with an action plan to 

address these complaints.  The action plan will be based on the nature and severity of 

the complaint.  Discussions will be held with MOECC staff to confirm the appropriate 

frequency and duration of water quality testing for the affected well. 

• Implementation of the agreed upon monitoring program will occur and the results will 

be provided to the homeowner and the MOECC. 

• Depending upon the outcome of the investigation, an alternate water supply will be 

provided to the affected property owner, as required. 
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6. SUMMARY OF CONCLUSIONS 

The following conclusions are made based on the results of this study: 

1. Southgate Solar LP is proposing to construct a 50 MWac solar facility within the Township of 

Southgate, in the County of Grey, approximately 11km north of the community of Mount Forest.  

The overall optioned lands available for development (referred to as the Project Location) 

consist of approximately 235 hectares (581 acres). The Project will consist of approximately 

197,000 to 207,000 PV panels, 34 MV Stations containing inverters and MV transformers, a high 

voltage substation transformer (within a substation yard that will also contain an operations and 

maintenance building and communications tower), and a collector system of underground 

power lines and access roads. Temporary project components that will be utilized during the 

construction phase only will include equipment laydown and storage areas and access roads. 

2. A review of geological reports and available water well records indicate that the Project is 

situated in an area of thick sand, gravel and till overburden (20m to 70m in thickness) overlying 

dolostone bedrock.  Both the overburden and bedrock are used as aquifers to supply potable 

water.  The bedrock aquifer, which is the most commonly used aquifer in the area, is considered 

to have a low vulnerability to contamination from surface activities.  The overburden aquifer, 

which is used by some landowners, is considered to have a low to moderate vulnerability for the 

most part; however, the aquifer is conservatively assessed as having a high vulnerability in areas 

where shallow overburden wells or springs are used for local water supplies. 

3. A water well sampling program was implemented based on consultation with the MOECC.  The 

sampling program focused on taking raw water quality samples from a select number of private 

wells that are within 500 m of the proposed Project Location.  This information was collected to 

assess the baseline groundwater conditions prior to construction of the Project.  A total of 34 

addresses were contacted by letter, telephone or in person to request their participation in the 

sampling program. Of the 34 contacted addresses, 20 addresses were available to be sampled. 

Collected water samples were tested for general chemistry, metals and bacteria, and compared 

to the Ontario Drinking Water Standards. A homeowner survey was also completed at the time 

of water sampling. 

4. Raw water quality testing results indicated that the groundwater is of generally good quality. 

Water quality is hard, and iron and sulphur content is elevated in some wells.  Total coliform and 

E. Coli concentrations were detected in excess of the Ontario Drinking Water Standards in 27% 

and 5% of the sampled wells, respectively, which is typical for private water wells.    

5. An assessment of the activities that would potentially discharge contaminants to the 

environment from the construction and operation of the Project was conducted.  The risk 

associated with potential contaminating activities will be managed through implementation of 

the Hazardous and Non-Hazardous Waste Management Plan, Spills Action Plan and the 

Emergency Response and Communication Plans.  
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6. The risk of the Project causing water quality impacts to the aquifers is deemed low, considering 

the low risk of significant contaminant releases to the environment from the 

construction/operation of the Project, and the fact that most aquifers have a low to moderate 

vulnerability to contamination from surface activities.  Nevertheless, for conservative purposes, 

it is recommended that groundwater monitoring be implemented during initial operation of the 

Project.  The monitoring program should include sampling of select water wells located in 

downgradient locations of the Project Location and testing of this water for general chemical 

parameters including bacteria, nutrients and select metals. 

7. A contingency program is identified for any well water complaints that may arise during the 

construction and operation of the facility.  This contingency program includes notification and 

reporting requirements, assessment of the complaint by a qualified engineer or geoscientist, 

and the requirement to provide a temporary source of potable water to the complainant should 

the solar facility be identified as the cause of the well water quality issue. 
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Appendix A.1:
Communication Record with Ontario Ministry of Environment and Climate Change









 Appendix A.2:
Communication Record with Saugeen Valley Conservation Authority





130 Dufferin Avenue, Suite 1400, London, Ontario, N6A 5R2 – Phone 519-438-6192 – Fax 519-672-8209

MEMO

TO: File

FROM: Darin Burr

DATE: January 22, 2015

SUBJECT: Telephone Discussion with David Ellingwood, Water Protection
1-519-470-3000 ext 102

OUR FILE: 14-9154-7000

Erick Downing, Manager of Environmental Planning & Regulations of Saugen Valley Conservation was
contacted by telephone to inquire about any groundwater related concerns that his CA may have on the
Southgate Solar Project. Erick directed Dillon to contact David Ellingwood of the Saugeen, Grey Sauble,
North Bruce Peninsula Source Protection Region to discuss any groundwater related issues.

David was contacted, and the following items were discussed

- David was not aware of any particular environmental issues with Solar installations; however, common
issues that have come forward from the public regarding renewable energy development projects includes:
a) potential for foundations of infrastructure to interfere with groundwater recharge, or to act as transport
pathways for contaminants to migrate into the subsurface; and b) potential impacts from construction
activities. David was informed that we will address these issues in our report.

- David directed Dillon to their website (www.waterprotection.ca) where additional information on source
protection related mapping on high vulnerability areas can be found.  This mapping was conducted
following MOECC technical guidance requirements for the groundwater and assessment reports related to
source protection.  David stated that the majority of the area has been mapped as medium to high aquifer
vulnerability. It was noted that the level of mapping is fairly course as a result of the scarcity of water well
data used in the analysis.

- David was not aware of the project area falling within a well head protection area.
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WATER WELL SURVEY FORM
Southgate Solar Project

PROPERTY LOCATION & USE

Address (911 Number): Municipality, Postal Code:

Mailing Address (if different from above): Municipality, Postal Code:

RESIDENT / OWNER INFORMATION

Person Interviewed   Resident

  Owner

  Other

Address:

Telephone:

If Resident is not Owner, indicate Owner’s name: Address:

Telephone:

Were there any previous owners?

  Yes   No

If yes, please indicate previous owner’s name(s):

WATER WELL CONSTRUCTION Photos Taken

Note: All information below is to be provided by well owner or resident.  Do not open the well under any
circumstances.

Number of wells on property (use one form per
well on property): Usage Activity (active, dormant):

MOE Well Number:

# (   Not available )

Well usage (e.g. domestic, irrigation, washing):

Well Type:

  Drilled   Dug   N/A-Unknown

  Overburden   Bedrock   N/A-Unknown

Date Installed:
Name of Well Driller:

Is driller’s borehole record available (Yes/No)?

Well depth (ft/m): Static water level (ft/m bgs):

Casing material (steel, concrete): Diameter of Well Casing (inches or mm):
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Screen presence, depth (open hole in bedrock): Pump Type (submersible, jet, hand, etc.):

Well Coordinates (GPS)

Easting:

Northing:

Datum:

Screen presence, depth (open hole in bedrock):

WATER QUANTITY

How many years has the interviewed person used
the well?

How often does the well run dry (never, daily,
weekly, monthly, annually, once)?

If so, what activity is associated with the well
running dry (washing, irrigation, etc.)?

Is the well ever recharged by water truck (Yes/No)?

WATER TREATMENT SYSTEMS Photos Taken

Indicate all applicable components below:

  Water Softener   Iron Filter   UV   Other (specify)_________

  Reverse Osmosis   Sediment Filter   Chlorination   Other (specify)_________

WELL VULNERABILITY Photos Taken

Direction of ground slope: Well head stick-up above ground
(inches/centimetres):

Casing condition (cracks, decayed wood, holes,
etc.):

Drainage at wellhead (level, mound, even slope,
inward ditch, pit?):

Condition of well lid (material, cracks, holes, rotted
wood, insects, etc.):

Do  livestock/pets have access to wellhead area?:
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WATER QUALITY HISTORY

Odour concerns/problems: Taste concerns/problems:

Colour concerns/problems: Staining of fixtures or laundry:

Encrustation at fixtures or pipes: Is the water used for drinking by occupants?

Is there any history with illness associated with the
water?  Frequency?

Was the water tested for chemistry/microbiology by
a laboratory and what were the results?

Has the water quality changed over time? Additional comments by interviewed well user:

WATER SAMPLING RECORD

Date and time of sample: Sampling point:

Confirm sampling point is off-line from treatment
systems (Yes/No):

Number of bottles:

Turbidity Reading (NTU):

Was the water sampled purged before sampling? If sample water was purged, how much?

vol (L)__________          time (min)__________
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DRAFT PROPERTY SKETCH

Bring prepared background sketch prior to site visit.  In the space provided below, indicate the following
features:

Property boundary, houses and other buildings, well, septic tank, septic field, road, driveway, north arrow,
distances between well and septic field, ground slope direction (downward), ditches, water pipe
connections, fuel storage /  heating oil tanks, and watercourses, ponds, lakes.

Completed By: ______________________________

Date: ______________________________



Appendix A.5:
Example Residential Well Sampling Results Letter
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Background Hydrogeological Information 
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MOE Water Well Records 

 

  





MOECC WATER WELL RECORDS
SOUTHGATE SOLAR PROJECT

Well ID Easting Northing

Ground
Elevation

(masl) Material 1 Material 2 Material 3
Unit Top Depth

(m)
Unit Base Depth

(m)
Well Depth

(m)
Bedrock Depth

(m)
Static Water

Level (m)
Static Water Level
Elevation (masl)

Water Found
Depth (m)

2500946 520412.2 4883871 416.82 PREV. DUG 0.0 7.0 22.3 >22.3 4.57 412.25 22.3
BOULDERS 7.0 9.1
MEDIUM SAND 9.1 12.2
BOULDERS HARDPAN 12.2 18.3
GRAVEL 18.3 22.3

2500947 521634.2 4884134 441.86 MEDIUM SAND 0.0 2.4 21.9 >21.9 17.68 424.18 21.9
GRAVEL 2.4 12.2
CLAY MEDIUM SAND GRAVEL 12.2 21.3
GRAVEL 21.3 21.9

2502697 519154.2 4881724 408.58 PREV. DRILLED 0.0 7.9 57.3 45.1 10.67 397.91 53.3
GRAVEL MEDIUM SAND 7.9 24.4
CLAY BOULDERS 24.4 30.5
MEDIUM SAND 30.5 36.6
CLAY GRAVEL 36.6 45.1
LIMESTONE 45.1 57.3

2502868 518594.2 4882274 406.55 GRAVEL BOULDERS 0.0 16.5 44.8 37.5 10.67 395.88 41.1
CLAY BOULDERS 16.5 37.5
LIMESTONE 37.5 41.1
ROCK 41.1 44.8

2505873 521514.2 4884354 448.42 GRAVEL 0.0 10.7 50.3 40.2 21.64 426.77 50.3
CLAY 10.7 12.2
HARDPAN GRAVEL 12.2 20.7
GRAVEL CEMENTED 20.7 29.0
HARDPAN GRAVEL 29.0 40.2
LIMESTONE SHALE 40.2 50.3

2506105 518764.2 4883124 398.82 TOPSOIL 0.0 0.3 15.2 >15.2 4.57 394.25 15.2
SAND 0.3 1.2
GRAVEL BOULDERS 1.2 15.2

2506462 519914.2 4881924 410.56 FILL BOULDERS 0.0 2.1 44.2 33.2 4.57 405.99 42.7
GRAVEL BOULDERS SAND 2.1 11.6
HARDPAN BOULDERS 11.6 33.2
LIMESTONE SHALE LAYERED 33.2 44.2

2506926 518314.2 4882824 397.09 TOPSOIL 0.0 0.3 33.5 19.2 1.52 395.56 24.4
GRAVEL SAND 0.3 10.4
HARDPAN GRAVEL 10.4 19.2
LIMESTONE 19.2 28.0
LIMESTONE HARD 28.0 33.5

2507421 520714.2 4884174 432.62 TOPSOIL 0.0 0.3 41.1 >41.1 13.41 419.21 39.9
SAND STONES 0.3 5.5
CLAY GRAVEL 5.5 20.7
HARDPAN GRAVEL 20.7 33.2
GRAVEL SAND 33.2 37.5
GRAVEL CLEAN 37.5 41.1

Page 1 of 3



MOECC WATER WELL RECORDS
SOUTHGATE SOLAR PROJECT

Well ID Easting Northing

Ground
Elevation

(masl) Material 1 Material 2 Material 3
Unit Top Depth

(m)
Unit Base Depth

(m)
Well Depth

(m)
Bedrock Depth

(m)
Static Water

Level (m)
Static Water Level
Elevation (masl)

Water Found
Depth (m)

2507580 520314.2 4883974 414.48 FILL 0.0 0.6 21.9 >21.9 0.30 414.17 21.0
CLAY STONES 0.6 7.3
GRAVEL CEMENTED 7.3 18.6
GRAVEL 18.6 20.7
FINE GRAVEL 20.7 21.9

2508047 518564.2 4882024 404.40 TOPSOIL 0.0 0.3 22.9 >22.9 11.58 392.81 21.3
GRAVEL SAND BOULDERS 0.3 11.6
CLAY 11.6 13.7
GRAVEL 13.7 22.9

2508265 521964.2 4884374 433.01 TOPSOIL 0.0 0.3 37.5 25.9 6.40 426.60 36.6
GRAVEL SAND 0.3 8.2
CLAY GRAVEL 8.2 12.2
HARDPAN LIMESTONE 12.2 25.9
LIMESTONE 25.9 37.5

2508326 518564.2 4882024 404.40 PREV. DRILLED 0.0 22.9 50.3 39.9 12.19 392.20 47.2
GRAVEL 22.9 27.4
HARDPAN BOULDERS 27.4 39.9
LIMESTONE SHALE LAYERED 39.9 50.3

2512237 519003 4881329 409.06 FILL 0.0 0.6 71.9 59.7 9.45 399.61 60.7
SILT 0.6 5.2
GRAVEL BOULDERS 5.2 21.9
GRAVEL CLAY 21.9 28.0
SAND GRAVEL BEARING 28.0 30.5
CLAY 30.5 43.3
GRAVEL SAND BEARING 43.3 48.8
CLAY GRAVEL STONES 48.8 53.3
QUICKSAND GRAVEL 53.3 59.7
LIMESTONE 59.7 64.0
LIMESTONE 64.0 71.9

2513113 522238 4884236 438.04 GRAVEL 0.0 13.7 36.6 22.9 11.58 426.46 27.7
GRAVEL CLAY 13.7 22.9
LIMESTONE FRACTURED 22.9 26.5
LIMESTONE HARD 26.5 29.6
LIMESTONE FRACTURED 29.6 36.6

2513827 521571 4884240 444.66 TOPSOIL 0.0 0.3 49.4 36.0 21.95 422.72 48.5
STONES GRAVEL 0.3 6.4
CLAY STONES GRAVEL 6.4 21.6
GRAVEL 21.6 22.9
CLAY GRAVEL 22.9 28.3
GRAVEL 28.3 29.6
CLAY STONES GRAVEL 29.6 36.0
LIMESTONE 36.0 49.4

7049854 520126 4882578 411.92 TOPSOIL 0.0 0.3 23.2 >23.2 4.57 407.35 23.2
CLAY GRAVEL SANDY 0.3 8.8
CLAY GRAVEL SILTY 8.8 17.7
SAND GRAVEL GRAVEL 17.7 23.2
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MOECC WATER WELL RECORDS
SOUTHGATE SOLAR PROJECT

Well ID Easting Northing

Ground
Elevation

(masl) Material 1 Material 2 Material 3
Unit Top Depth

(m)
Unit Base Depth

(m)
Well Depth

(m)
Bedrock Depth

(m)
Static Water

Level (m)
Static Water Level
Elevation (masl)

Water Found
Depth (m)

2516282 520047 4881717 NA TOPSOIL 0.0 1.5 29.9 >29.9 12.04 NA 28.4
SAND GRAVEL 1.5 8.5
CLAY STONES 8.5 24.4
GRAVEL 24.4 29.9
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Geotechnical Information 

 












































