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This project has received funding support from the Government of Ontario. 

 

Note:  Please refer to Volume I of the Long Point Region Source Protection Plan for a 
complete list of version numbering and a high-level description of amendments that 

have been made since original approval. 

SECTION 36 DOCUMENT AMENDMENTS 

The following provides a high-level summary of amendments made to the Long Point 
Region Assessment Report (AR) under Section 36 of the Clean Water Act, 2006. 
Amendments were made using the 2021 Technical Rules. 

Multiple sections: 

¶ General formatting edits 

¶ References to Provincial Groundwater Monitoring Network Wells changed to 
Provincial Groundwater Monitoring Network Locations  

¶ References to Issue Contributing Areas updated to include Wellhead Protection 
Area (WHPA-ICA). 

¶ Maps and text updated to follow the percent impervious surface categories in the 
2021 Technical Rules 

¶ Identification of Drinking Water Quality Threats tables removed from each system 
section and replaced with a single table in Chapter 3.  

¶ Transport Pathway maps removed. Transport Pathway Area of Influence maps 
remain. 

Chapter 2 ï Watershed Characterization 

¶ Updated numbers of municipal system users, land cover values, and water useô 

¶ Updated Map 2-1 to include municipal names and surrounding Source Protection 
Regions 

Chapter 3 ï Water Quality Risk Assessment 

¶ Significant edits to improve description of water quality risk assessment methods 

¶ Insertion of master table for identification of threats (system specific tables 
removed) 

Chapter 4 ï County of Oxford 

¶ Updated system descriptions / methods / data where appropriate 

¶ Text and table deletions to reduce future edit burden and improve conciseness 

¶ Updated threats data and table presentation 
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¶ Serviced area map for Tillsonburg updated to differentiate between areas 
serviced by Tillsonburg and areas served by surrounding systems 

¶ Updated water quality issues evaluation 

Chapter 5 ï Norfolk County 

¶ Updated system descriptions / methods / data where appropriate 

¶ Text and table deletions to reduce edit burden and improve conciseness 

¶ Updated threats data and table presentation 

¶ Order of some maps changed 

¶ Updated water quality issues evaluation 

Chapter 6 ï Haldimand County 

¶ Updated system descriptions / methods / data where appropriate 

¶ Text and table deletions to reduce edit burden and improve conciseness 

¶ Updated threats data and table presentation 

¶ Updated water quality issues evaluation 

Chapter 7 ï Elgin County ï Municipality of Bayham 

¶ Updated system descriptions / methods / data where appropriate 

¶ Text and table deletions to reduce edit burden and improve conciseness 

¶ Updated threats data and table presentation 

¶ Updated water quality issues evaluation, including Nitrate ICA monitoring 

Chapter 11 ï State of Climate Change Research in the LER 

¶ Resolved issue of two repeated subsections (effects of Climate Change) 

Chapter 12 ï Consideration of Great Lakes Agreements 

¶ Long Point Region Watershed and Great Lakes Agreements updated to include 
updated information and improve structure 

Chapter 13 ï Conclusions 

¶ Summarized information with high edit burden removed (repeated information 
found in multiple chapters). 

Chapter 14 ï References 

¶ References updated and reorganized, as needed. 
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EXECUTIVE SUMMARY 

In July 2010 the Lake Erie Region Source Protection Committee released the Draft The 
Long Point Region Source Protection Area Assessment Report for a 35-day public 
comment period, during which members of the public, municipalities and others had the 
opportunity to view the draft, attend public meetings and submit comments to the 
Committee. Comments received during the consultation period were taken into 
consideration by the Committee, and revisions to the document were made, where 
necessary. These revisions were reflected in the Proposed Long Point Region Source 
Protection Area Assessment Report.  

The Proposed Assessment Report was posted for a second 30-day public comment 
period beginning October 8, 2010. All comments received during this second comment 
period were forwardedwas submitted to the Ontario Ministry of the Environment with the 
submission of the Proposed Long Point Region Source Protection Area Assessment 
Report on November 25, 2010., and  The Long Point Region Source Protection Area 
Assessment Report received approval from the Ministry of the Environment on April 29, 
2011. Since that time, the Assessment Report has been revised, updated and approved 
a number of times to incorporate new information made available over the years.  

When new information became available, revisions were made to the Updated Long 
Point Region Source Protection Area Assessment Report. This report was posted for a 
public comment period beginning on April 15, 2011. All comments received during this 
comment period were considered by the Lake Erie Region Source Protection 
Committee. The Ministry of the Environment approved the Updated Long Point Region 
Assessment Report on February 27, 2012.  

Following the 2012 approval of the Updated Assessment Report, further updates and 
new information has beenwas added to the Long Point Region Assessment Report; 
these updates included new information regarding a nitrate Issue Contributing Area 
(WHPA-ICA) in Oxford County and a new drinking water system located in the 
Municipality of Bayham. A 30-day public consultation period took place from February 9 
to March 10, 2015 and a separate, focused consultation was held from March 16 to 
April 10, 2015 for the new Elgin County ï Municipality of Bayham section of the 
Assessment Report. The Long Point Region Source Protection Authority submitted the 
Updated Long Point Region Assessment Report to the Ministry of Environment and 
Climate Change for approval on June 3, 2015. Following the June 2015 submission, 
additional comments were addressed and the Assessment Report was re-submitted for 
approval October 27, 2015. The Ministry of the Environment and Climate Change 
approved the Updated Long Point Region Assessment Report November 4, 2015.  

The approved Assessment Report was then amended to include a Tier 3 Water Budget 
and Local Area Risk Assessment and Wellhead Protection Area (WHPA) updates in the 
communities of Delhi, Simcoe, Waterford and the Village of Richmond. The Ministry of 
the Environment, Conservation and Parks approved the updated Assessment Report on 
March 11, 2019.  

New information has since been added to the Long Point Region Assessment Report 
for the Oxford South (Oxford County) Drinking Water System, Otterville wellfield 
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including . An additional water quality technical study has been undertaken since 
approval of the Long Point Region Assessment Report in March 2019: Wellhead 
Protection Area (WHPA) delineations, vulnerability, threats and issues assessment and 
delineation of a n Issue Contributing Area (WHPA-ICA) in the Oxford South (Oxford 
County) Drinking Water System, Otterville wellfield. 

The Assessment Report summarizes the technical studies undertaken in the Long Point 
Region Source Protection Area (watershed) to delineate areas around municipal 
drinking water sources that are most vulnerable to contamination and overuse. Within 
these vulnerable areas, historical, existing and possible future land use activities were 
identified that could pose a threat to municipal water sources. Technical studies include 
a characterization of the human and physical geography of the watershed, a water 
budget and water quantity stress and risk assessment, an assessment of groundwater 
and surface water vulnerability, a land use activity inventory, and an evaluation of 
existing water quality contamination Issues. 

The Assessment Report provides an introduction to the Source Protection Planning 
process, and the roles and responsibilities of the Lake Erie Region Source Protection 
Committee, municipalities and conservation authorities. Section 2 of the Assessment 
Report provides a summary of the human and physical geography of the Long Point 
Region watershed area, while Section 3 summarizes the water quality risk assessment 
process and summarizes groundwater vulnerability, including Highly Vulnerable Aquifer 
areas. Sections 4, 5, 6 and 7 summarize the studies undertaken for the municipal 
residential drinking water systems in the Counties of Oxford, Norfolk, Haldimand and 
Elgin, respectively, including delineation of vulnerable areas (groundwater Wellhead 
Protection Areas and surface water Intake Protection Zones) and summaries of the 
threats assessment and Issues evaluation in each vulnerable area. 

Sections 8, 9 and 10 summarize the results of water quantity studies undertaken, 
specifically the Tier 2 and Tier 3 Water Budgets and Local Area Stress Assessment and 
the Tier 3 Water Budget and Local Area Risk Assessment. Section 11 provides 
information on how climate change in the area may affect the results of the Assessment 
Report and how Great Lakes agreements were considered as part of the work 
undertaken. Sections 12 through 15 include the consideration of Great Lakes 
Agreements, conclusions, references and maps and citations, respectivielyrespectively. 

The Long Point Region watershed area contains ten municipal drinking water systems, 
sourced within the Region.Within the Long Point Region Source Protection Area (SPA), 
the Counties of Elgin, Haldimand, Norfolk and Oxford supply drinking water through ten 
municipal drinking water systems, sourced within the Region. Six systems draw water 
from groundwater sources; one system is supplied from both groundwater and surface 
water (North Creek in the Big Creek watershed); and three systems are supplied by 
intakes in Lake Erie. 

 Three systems are located in Oxford County in the communities of Dereham Centre, 
Oxford South (communities of Norwich, Otterville and Springford) and the Town of 
Tillsonburg, all of which are groundwater systems. Combined, the systems serve over 
22,000 people, the majority of which are in the Town of Tillsonburg.  
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Norfolk County has five municipal-residential drinking water systems in the communities 
of Delhi, Port Dover, Port Rowan, Simcoe and Waterford. The Delhi system draws water 
from both surface and groundwater sources. Port Dover and Port Rowan draw water 
from intakes in Lake Erie. The communities of Simcoe and Waterford rely solely on 
groundwater sources. In total, approximately 34,600 people rely on municipal water 
supplies in Norfolk County, which represents almost half of the total population.  

One municipal-residential drinking water system is located in the portion of Haldimand 
County that falls in the Long Point Region watershed area. The Nanticoke water 
system, operated by Haldimand County, draws water from Lake Erie. The system 
serves the communities of Hagersville, Jarvis, Townsend, and the New Credit Reserve, 
as well as the Lake Erie Industrial Park.  

Elgin County has one municipal residential drinking water system, located in the 
Municipality of Bayham that serves the village of Richmond. The system is a 
groundwater system and serves approximately 140 people in the village of Richmond.  

The findings of the Tier 2 Water Budget and Stress Assessment studies indicated that 
three municipal water systems required additional Tier 3 Water Quantity Stress 
Assessments (Tier 3 Assessments): Delhi-Courtland, Simcoe, and Waterford in Norfolk 
County. The subwatersheds within which these water supplies fall were assessed as 
having either the potential for moderate or significant stress under current or future 
conditions. The Tier 3 Water Quantity Risk Assessment for these three systems was 
completed in April 2015. The Tier 3 Assessment identified a ñsignificantò water quantity 
risk for the Simcoe water supply. To follow up on the significant risk classification a 
technical study, referred to as a Risk Management Measures Evaluation Process 
(RMMEP), was completed in November 2016. This process identified and ranked water 
quantity threats to the Simcoe municipal supplies and evaluated which Water Quantity 
Risk Management Measures (RMM) could be used to effectively manage water quantity 
risks to the Simcoe supply. The Tier 2 Water Budget and Tier 3 Water Budget and Risk 
Assessment can be found in Chapters 8, 9 and 10 of the Assessment Report. 

The results of the technical studies and information contained in the Assessment Report 
have been used to develop and revise policies to protect sources of municipal drinking 
water. These policies have been developed under the leadership of the Lake Erie 
Source Protection Committee by municipality and conservation authority staff, in 
consulationconsultation with property and business owners, farmers, industry, health 
officials, community groups and others working together to develop a fair, practical and 
implementable Source Protection Plan. Public input and consultation hashave played a 
significant role throughout the process. The Updated Long Point Region Assessment 
Report was submitted for approval on January 18, 2018. The Ministry of the 
Environment, Conservation and Parks approved the Updated Long Point Region 
Assessment Report March 11, 2019.  

An additional water quality technical study has been undertaken since approval of the 
Long Point Region Assessment Report in March 2019: Wellhead Protection Area 
(WHPA) delineations, vulnerability, threats and issues assessment and delineation of an 
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Issue Contributing Area (WHPA-ICA) in the Oxford South (Oxford County) Drinking 
Water System, Otterville wellfield. 

Note:  In June 2014, the Ministry of the Environment changed its name to the Ministry of the 
Environment and Climate Change, and in June 2018, to the Ministry of the Environment, 
Conservation and Parks. In June 2014, the Ministry of Natural Resources changed its name to 
the Ministry of Natural Resources and Forestry, and in June 2021, was re-organized into the 
Ministry of Northern Development, Mines, Natural Resources and Forestry. The new and former 

names of these Ministries are used within this document.Note:  New and former names of 
Provincial Ministries are used within this document. Name changes are documented as 
follows:  

Ministry of Environment, Conservation and Parks (MECP) 

Date Name  

Pre-2014 Ministry of the Environment (MOE) 

2014 Ministry of Environment and Climate Change (MOECC) 

2018 Ministry of the Environment, Conservation and Parks (MECP) 

 
Ministry of Natural Resources (MNR) 

Date Name  

Pre-2014 Ministry of Natural Resources (MNR) 

2014 Ministry of Natural Resources and Forestry (MNRF) 

2021 Ministry of Northern Development, Mines, Natural Resources and 
Forestry (NDMNRF) 

2022  Ministry of Natural Resources and Forestry (MNRF) 

2024 Ministry of Natural Resources (MNR) 

 
Ministry of Agriculture, Food and Agribusiness (OMAFA) and Ministry of Rural Affairs 
(OMRA) 

Date Name  

Pre-2024 Ministry of Agriculture, Food and Rural Affairs (OMAFRA) 

2024 Ministry of Agriculture, Food and Agribusiness (OMAFA) and Ministry of 
Rural Affairs (OMRA)  
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1.0 INTRODUCTION TO DRINKING WATER SOURCE PROTECTION 

Following the public inquiry into the Walkerton drinking water crisis in May 2000, Justice 
Dennis OôConnor released a report in 2002 containing 121 recommendations for the 
protection of drinking water in Ontario. Since the release of the recommendations, the 
Government of Ontario has introduced legislation to safeguard drinking water from the 
source to the tap, including the Clean Water Act in 2006. The Act provides a framework 
for the development and implementation of local, watershed-based source protection 
plans, and is intended to implement the drinking water source protection 
recommendations made by Justice Dennis O'Connor in Part II of the Walkerton Inquiry 
Report. The Act came into effect in July 2007, along with the first five associated 
regulations. 

The intent of the Clean Water Act, 2006 is to ensure that communities are able to 
protect their municipal drinking water supplies now and in the future from overuse and 
contamination. It sets out a risk-based process on a watershed basis to identify 
vulnerable areas and associated drinking water threats and Issues. It requires the 
development of policies and programs to reduce or eliminate the risk posed by 
significant threats to sources of municipal drinking water through science-based source 
protection plans. 

Source Protection Committees are working in partnership with municipalities, 
Conservation Authorities, water users, property owners, the Ontario Ministry of the 
Environment, Conservation and Parks (MECP), Ministry of Northern Development, 
Mines, Natural Resources and Forestry (NDMNRF), and other stakeholders to facilitate 
the update of local, science based source protection plans.  
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The Clean Water Act, 2006 and Drinking 
Water Source Protection are one component 
of a multi-barrier approach to protecting 
drinking water supplies in Ontario. The five 
steps in the multi-barrier approach include:  

¶ Source water protection 

¶ Adequate treatment 

¶ Secure distribution system 

¶ Monitoring and warning systems 

¶ Well thought-out responses to adverse conditions 
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After the Walkerton Inquiry, the Government of Ontario enacted the Safe Drinking Water 
Act, 2002, which provides new requirements and rules for the treatment, distribution and 
testing of municipal drinking water supplies. Together, the Clean Water Act, 2006 and 
Safe Drinking Water Act, 2002, along with their associated regulations, provide the 
legislative and regulatory framework to implement the multi-barrier approach to 
municipal drinking water protection in Ontario. 

The protection of municipal drinking water supplies through the Clean Water Act, 2006 
is one piece of a much broader environmental protection framework in Ontario. Water 
resources in Ontario are protected directly and indirectly through the federal and 
provincial governments, municipalities, conservation authorities and public health units. 
These agencies are responsible for protecting and improving water quality, water 
quantity and aquatic habitats, providing land use planning and development rules to 
ensure that water resources are not negatively affected, providing flood management 
and responses to low water availability, and many others. For more information on how 
water resources are protected in Ontario, please visit www.ontario.ca/page/ministry-
environment-conservation-parks or call 1-800-565-4923. 

1.1 Source Protection Planning Process  

The key objectives of the source protection planningis process are tohe completeion of 
science-based Assessment Reports that identify the risks to municipal drinking water 
sources, and to  locally-developed local Source Protection Plans that put set out policies 
in place to reduce the risks to protect current and future sources of drinking water. A 
detailed description of the source protection planning process within the Lake Erie 
Source Protection Region can be found in Volume I of the Long Point Region Source 
Protection Plan.  

During all phases of Source Protection Plan development, including creation of the 
Terms of Reference and Assessment Report, consultation with stakeholders and the 
public has been undertaken in accordance with the requirements of the Clean Water 
Act, 2006. A summary of all consultation activities can be found in Volume I of the Long 
Point Region Source Protection Plan and a summary of any comments that impacted 
the development of Plan policies can be found in the Explanatory Document.Since 
2005, municipalities and conservation authorities have been undertaking studies to 
delineate areas around municipal drinking water sources that are most vulnerable to 
contamination and overuse. Within these vulnerable areas, technical studies have 
identified historical, existing and possible future land use activities that are or could 
pose a threat to municipal water sources. This Assessment Report is a compilation of 
the findings of the technical studies undertaken in the Long Point Region Source 
Protection Area (watershed area 

The Draft Long Point Region Assessment Report was posted for a 35-day public 
consultation period in July 2010. During this time members of the public, municipalities 
and other interested bodies had the opportunity to provide comments on the draft 
report. All comments received during this period were considered by the Lake Erie 
Region Source Protection Committee and revisions to the document were made. The 
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Proposed Long Point Region Assessment Report was then posted for a second period 
of public consultation in October 2010. The Proposed Long Point Region Assessment 
Report was submitted to the Ministry of the Environment on November 25, 2010. The 
Long Point Region Assessment Report received approval from the Ministry of the 
Environment on April 29, 2011.  

An Updated Assessment Report (June 16, 2011) was submitted to the Ministry of the 
Environment on July 7, 2011. This occurred when new information created the need to 
update the Long Point Region Source Protection Area Assessment Report. Following 
minor clarifications requested by the Ministry of the Environment, the Updated 
Assessment Report (December 15, 2011) was re-submitted by the Long Point Region 
Source Protection Authority in January 2012 and was approved by the Ministry of the 
Environment on February 27, 2012. 

In 2014, further studies were undertaken to better delineate the wellhead protection 
areas for wells located in the Tillsonburg North wellfield and a new section 
characterizing a municipal drinking water system serving the Municipality of Bayham 
was added. The Draft Updated Assessment Report was posted for a 30-day public 
consultation period from February 9 to March 10, 2015. A separate, focused 
consultation was held from March 16 to April 10, 2015 for the new Municipality of 
Bayham section that has been added to the Assessment Report. The comments and 
feedback received during the comment period were reviewed by the Source Protection 
Committee and considered in the finalization of this report. The Long Point Region 
Source Protection Authority submitted the Proposed Updated Assessment Report to the 
Minister on June 3, 2015.  

Following the June 2015 submission, additional comments were addressed and the 
Assessment Report was re-submitted for approval October 27, 2015. The Ministry of the 
Environment and Climate Change approved the Updated Long Point Region 
Assessment Report November 4, 2015.  

The approved Assessment Report was then amended to include a Tier 3 Water Budget 
and Local Area Risk Assessment and Wellhead Protection Area (WHPA) updates in the 
communities of Delhi, Simcoe, Waterford and the Village of Richmond. The Ministry of 
the Environment, Conservation and Parks approved the updated Assessment Report on 
March 11, 2019.  

New information has since been added to the Long Point Region Assessment Report 
for the Oxford South Drinking Water System, Otterville wellfield.  

The Source Protection Plan is a document that contains policies to protect sources of 
drinking water against threats identified in the Assessment Report. The Plan sets out: 

how the risks posed by drinking water threats will be reduced or eliminated; 

policy, threat and Issues monitoring programs; 

who is responsible for taking action; 
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timelines for implementing the policies and programs; and 

how progress will be measured. 

The task of plan development involved municipalities, conservation authorities, property and 
business owners, farmers, industry, health officials, community groups and others working 
together to develop a fair, practical and implementable Source Protection Plan. Public input and 
consultation played a significant role throughout the process. 

Following Source Protection Plan approval, annual progress reports on implementation are 
required. Implementation of the Source Protection Plan is led by municipalities and provincial 
agencies in most cases. In some cases, conservation authorities, public health units, or other 
organizations may be involved in implementing policies in the Source Protection Plans. The 
implementers use a range of voluntary and regulatory programs and tools, including education 
and outreach; incentive programs; land use planning (zoning by-laws, and Official Plans); new 
or amended provincial instruments; Risk Management Plans; and prohibition. Actions to reduce 
the risk posed by activities found to be significant threats are mandatory, since the Clean Water 
Act, 2006 requires that all identified significant threats cease to be significant. 

Source Protection Authorities and Regions  

The province has organized the Source Protection Program using watershed boundaries, rather 
than municipal or other jurisdictions. The watershed boundary is the most appropriate scale for 
water management, since both groundwater and surface water flow across political boundaries. 
For Source Protection planning purposes, the watershed is referred to as a Source Protection 
Area under the Clean Water Act, 2006. The Long Point Region watershed area is called the 
Long Point Region Source Protection Area. Similarly, conservation authorities are referred to as 
Source Protection Authorities under the Clean Water Act, 2006 and are responsible for 
facilitating and supporting the development and update of source protection plans. 

For the purposes of source protection, the Long Point Region Source Protection Authority is 
partnered with the Catfish Creek Source Protection Authority, Kettle Creek Source Protection 
Authority and Grand River Source Protection Authority to create the Lake Erie Source 
Protection Region. The Lake Erie Source Protection Region is one of 19 regions established 
across the province. The Grand River Source Protection Authority acts as the lead Source 
Protection Authority in the Lake Erie Region. 

1.1.1  

Message from the Committee  

The overall objective of the Lake Erie Region Source Protection Committee, in partnership with 
local communities and the Ontario government, is to direct the development of source protection 
plans that protect the quality and quantity of present and future sources of municipal drinking 
water in the Lake Erie Source Protection Region. We will work with others to gather technical 
and traditional (local and aboriginal) knowledge on which well-informed, consensus-based 
decisions can be made in an open and consultative manner. In developing the Source 
Protection Plan, the Lake Erie Region Source Protection Committee intends to propose policies 
that are environmentally protective, effective, economical, and fair to local communities. 
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The committee will strive to develop policies that are practical and implementable, and that 
focus limited resources on areas that net the greatest benefit, while recognizing that the plan 
must address significant threats so that they cease to be significant. Where possible, the 
committee will strive to develop policies and programs that also provide a benefit to broader 
protection of water quality and quantity. The process to assess drinking water threats and 
issues will be based on the best available science, and where there is uncertainty, we will strive 
to follow the precautionary approach. 

The Committeeôs Terms of Reference for the Long Point Region Source Protection Area 
Assessment Report and Source Protection Plan was submitted to the Minister of the Environment 
in December 2008. The Terms of Reference sets out the work plan for completing both the 
Assessment Report and Source Protection Plan , and received Ministerial approval on July 13, 
2009. A copy of the Long Point Region Source Protection Area Terms of Reference can be found 
at:on the www.sourcewater.caLake Erie Source Protection Region website. 

Financial Assistance 

Section 97 of the Clean Water Act, 2006 establishes the Ontario Drinking Water Stewardship 
Program. The purpose of the program is to provide financial assistance to those whose activities 
and properties may be affected by the implementation of the Source Protection Plan. The program 
also provides for outreach and education programs to raise awareness of the importance and 
opportunities for individuals to take actions to protect sources of drinking water. Ontario 
Regulation 287/07 (General) further clarifies the details of the Ontario Drinking Water Stewardship 
Program. 

The program received funding from 2008 until 2014. By way of committee resolutions and letters 
to the Ministry, the Lake Erie Source Protection Committee requested that the Province of Ontario 
continue to support funding of the Ontario Drinking Water Stewardship Program beyond 2014. 
The Joint Advisory Committee (JAC) continues to encourage the Province to re-establish and 
rejuvenate the stewardship program to support local source protection plan implementation. The 
committee believes ongoing funding is needed to provide financial assistance to property owners 
affected by new policies and risk reduction strategies as a result of the Source Protection Plan. 

1.2 Framework of the Assessment Report  

The Long Point Region Source Protection Area Assessment Report was completed in 
compliance with Ontario Regulation 287/07 (General) under the Clean Water Act, 2006, 
which sets out the minimum requirements for Assessment Reports. In addition, the 
technical work summarized in this Assessment Report was completed in conformance 
with the Technical Rules: Assessment Report under O. Reg. 287/07. The technical work 
was undertaken by municipalities and the Grand River Conservation Authority, as the 
lead source protection authority in the Lake Erie Source Protection Region. Funding to 
complete the technical studies for the Assessment Report was provided by the Ministry 
of the Environment, Conservation and Parks. 

Within the Long Point Region Source Protection Area (SPA), the Counties of Elgin, 
Haldimand, Norfolk and Oxford supply drinking water through ten municipal drinking 
water systems, sourced within the Region. Sevenix systems draw water from 
groundwater sources ; one system is supplied from both groundwater and surface water 



Long Point Region Source Protection Area  Assessment Report  

October 30, 2025   Chapter 1-7 

(North Creek in the Big Creek watershed); and three systems are supplied by intakes in 
Lake Erie. 

The Clean Water Act, 2006 focuses on the protection of municipal drinking water 
supplies; however, the Act allows for other water systems to be considered, including 
clusters of private wells, communal systems, and other non-municipal supplies. Only 
municipalities within which the supplies are located, or the Minister of the Environment, 
Conservation and Parks have the power to add non-municipal systems. To date, no 
municipalities in the Long Point Region Source Protection Area have designated non-
municipal drinking water supplies under the Clean Water Act, 2006. 

The technical studies summarized in this Assessment Report start with information at 
the watershed scale and then move to the municipal drinking water system scale. The 
document is organized into the following sections: Watershed Characterization; Water 
Quality Risk Assessment (including Groundwater Vulnerability, Wellhead Protection 
Areas and Intake Protection Zones); Water Quantity Process; Tier 2 Water Budget; Tier 
3 Water Budget, State of Climate Change Research; Great Lakes Considerations; and 
Conclusions. 

The descriptions of the technical work provided in the Assessment Report are 
summaries of more detailed technical reports. In order to find more detail on any of the 
components of the Assessment Report, the reader is encouraged to view the technical 
studies and background reports available online in full on the at 
www.sourcewater.caLake Erie Source Protection Region website. 

1.3 Continuous Improvement  

The findings of this Assessment Report are based on the best available information. It is 
recognized that new information that informs the findings of this Assessment Report will 
become available in the future. Beyond the completion of this Assessment Report, 
municipalities and conservation authorities will continue to refine and improve the 
findings and attempt to address the data gaps documented in this report. As new or 
improved information becomes available, the relevant components of the Assessment 
Report will be amended as required. Opportunities for input and review of updated 
Assessment Reports will be made available to those affected by the proposed changes. 

The first draft of the Assessment Report underwent several revisions before Version 1 
of the Source Protection Plan was approved in 2015. At that time, the Assessment 
Report became part of the Source Protection Plan and both documents are now 
amended and assigned a version number together. Previous versions of the 
Assessment Report were referred to as drafts or updates. Numerical versioning has 
since been implemented to better track amendments following approval in 2015. 

A list of version numbering and a high-level description of amendments can be found at 
the beginning of Volume I of the Source Protection Plan and will be kept updated as 
future amendments occur.   

Public Consultation 
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Throughout the development of the Long Point Region Assessment Report there have been 
multiple periods of public consultation. During each consultation period members of the public, 
municipalities and other interested bodies were invited to review the Assessment Report 
documents. These documents were made available via the www.sourcewater.caLake Erie 
Source Protection Region website website and hard copies were also available at the 
conservation authority and municipal administrative offices. Public meetings were also held during 
public consultation periods. Table 1-2Table 1-2 below provides details regarding each of the 
public consultation periods held regarding the Long Point Region Assessment Report.  

Table 1-2: Long Point Region Assessment Report ï Public Consultation Periods 

Document / 
Notice  

Notificati
on Date  

Consultation 
Period  

Public Meetings  

Date Location  

Draft Assessment 
Report 

Jul 9, 
2010 

Jul 9, 2010 ï  

Aug 17, 2010 

Aug 5, 2010 
Long Point Region Conservation 
Authority, Tillsonburg 

Aug 10, 2010 Talbot Gardens Arena (Simcoe) 

Proposed 
Assessment 
Report 

Mar 5, 
2010 

Mar 5, 2010 ï  

Apr 9, 2010 

N/A * N/A * 

Draft Updated 
Assessment 
Report 

Apr 15, 
2011 

Apr 15, 2011 ï  

May 21, 2011 

May 9, 2011 Talbot Gardens Arena (Simcoe) 

Updated 
Assessment 
Report 

Feb 9, 
2015 

Feb 9, 2015 ï  

Mar 10, 2015 

Feb 17, 2015 
Long Point Region Conservation 
Authority, Tillsonburg 

Feb 19, 2015 Simcoe Recreation Centre 

Updated 
Assessment 
Report:  

Elgin County ï 
Municipality of 
Bayham Section 

Mar 16, 
2015 

Mar 16, 2015 ï  

Apr 10, 2015 

Mar 26, 2015
  

Richmond United Church 

Draft Updated 
Assessment 
Report (Tier 3, 
Norfolk, Elgin, 
S.34) 

Oct 
9,2017 

Oct 9, 2017 ï 
Nov 15, 2017 

Oct 30, 2017 Richmond United Church 

Nov 1, 2017 
Royal Canadian Legion 79 
(Simcoe) 

Draft Updated 
Assessment 
Report (Oxford, 
S.34) 

Sep 23, 
2019 

Sep 23 ï Oct 27, 
2019 

October 1, 
2019 

Norwich Community Centre 

* no public meeting required ï comments received were appended to the submission package 



Long Point Region Source Protection Area  Assessment Report  

October 30, 2025   Chapter 1-9 

During each period of public consultation members of the public, municipalities or other interested 
bodies were able to submit comments to the Source Protection Committee. Comments could be 
submitted via regular mail, e-mail, fax, or in person at a public consultation meeting. The 
Committee in turn, considered these comments following each period of public consultation.  

Comments received by the Source Protection Committee during the most recent period of public 
consultation are included in Appendix A .
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2.0 WATERSHED CHARACTERIZATION  

Understanding the human and physical characteristics of a watershed is important to 
protecting and managing its water. Interactions between surface water, groundwater, 
potential sources of contamination, and the overuse of water require an understanding 
of the physical characteristics of the bedrock and surficial geology, physiographic 
regions, climate and significant natural features within the watershed. Additionally, how 
the people of the watershed interact with these physical characteristics plays an ever-
increasing role in determining the overall health of the ecosystem. The following 
sections are intended to provide information on the physical and human characteristics 
of the Long Point Region watershed area.  

2.1 Lake Erie Source Protection Region  

In an effort to share knowledge and resources for the purpose of developing source 
protection plans, a partnership was formed in 2004 between the Grand River, Long Point 
Region, Catfish Creek and Kettle Creek Conservation Authorities to form the Lake Erie 
Source Protection Region. The partnership was formalized in 2007 by Ontario Regulation 
284/07 (Source Protection Areas and Regions) under the Clean Water Act, 2006. The 
Grand River Conservation Authority, referred to in the regulation as the Grand River 
Source Protection Authority, acts as the lead source protection authority for the region 
Map 2-1. 

Map 2-1: Lake Erie Source Protection Region shows the areal extent of the Lake Erie 
Source Protection Region, including municipal boundaries and main rivers and tributaries. 
The four Source Protection Authorities agreed to jointly undertake research, public 
education, and watershed planning and management for the advancement of drinking 
water source protection for the respective watersheds. The watersheds have a long 
history of partnership and cooperation and also have a natural association by containing 
the majority of inland rivers and streams flowing from Ontario directly into Lake Erie. 

With a population of approximately more than 1.2 million people (Statistics Canada 
Census 20212006 & 2017; GSP Group, 2010), the Lake Erie Source Protection Region 
represents a diverse area, ranging from intense agricultural production to large and 
rapidly expanding urban areas. The region spans an area from the City of St. Thomas in 
the west, to Halton Hills on the east, and as far north as the community of Dundalk. The 
area includes, in whole or in part, 49 upper, lower and single tier municipalities, as well 
as two First Nations communities (LPRCA, 2008). Table  2-1 lists the municipalities in the 
Long Point Region Watershed Area. 

2.2 Long Point Region Source Protection Area  

The Long Point Region watershed area covers an area of approximately 2,900 km2 in 
Southern Ontario. Map 2-2 shows the several watercourses and watersheds that form 
Long Point Region, each with their own unique traits and values. The combined length 
of all the streams and their tributaries equals over 3,700 km. The Long Point Region 
watershed area is almost 100 km at its widest point and 60 km running north to south. 
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The Region spans 225 km of Lake Erie shoreline, including the internationally renowned 
Long Point sand spit. 

The ground surface elevation ranges from 357 m above sea level in the northwest (west 
of Norwich), to 169 m above sea level in the southeastern limits of the Long Point 
Region along the Lake Erie shoreline. Moderate relief is apparent in the central part of 
the Region (north of Tillsonburg, Otterville, Courtland, and Waterford) corresponding to 
the Tillsonburg, Courtland, St. Thomas and Paris moraines. 

Flat plains, which are characteristic of the Long Point Region, attracted early settlers 
because they were easily cleared. Other attractions were the transportation afforded by 
Lake Erie, the abundance of fish, wildlife, and fur as well as the moderate climate. The 
clearing of the plains and harvest of the surrounding heavily forested lands has had a 
significant impact on modern day surface and groundwater quality and quantity. 

Although there are two First Nations communities located in the Lake Erie Region, 
neither of these communities are in the Long Point Region Watershed. As such, a map 
representing the First Nations communities is not included in the Long Point Region 
Source Protection Area Assessment Report. 

2.3 Population, Population Density and Future Projections  

According to the 202116 Statistics Canada Census, the Long Point Region watershed 
area hasd a population of approximately 118,8483,808 people. The population of the 
watershed that receives municipal water supplies sourced within the Long Point Region 
watershed area is approximately 67,000, which represents over 56% of the 2021 
watershed population. Table  2-2 provides a breakdown of the serviced population by 
municipality. There are no residents in Brant County or Township of Malahide that are 
within the Long Point Region watershed that are serviced by municipal drinking water. 
Table  2-2 shows a summary of the population in each municipality for the area that falls 
within the Long Point Region boundaries. These values were based on the 2021 
population figures from Statistics Canada, aggregated at the dissemination area (DA) 
level. In cases where a dissemination area falls only partly within the Long Point Region 
Source Protection Area, the population for that DA was adjusted based on the area 
within Long Point relative to the total area of the DA.  Table 2-2Table  2-2 summarizes 
the 2026 and 2056 population projections by municipality. The 2026 projections are 
based on municipal population projection estimates from municipal official plans, master 
servicing plans or other municipal documents from 2006. The same growth rates and 
assumptions used for the 2026 projections were applied for the period up to 2056 to 
estimate the 2056 projections. A detailed summary of population and population 
projections in the Long Point Region watershed area is provided in the report entitled 
Grand River, Long Point Region, Catfish Creek and Kettle Creek Watershed Areas: 
Population Forecasts, January 2010, available online on theat  
www.sourcewater.caLake Erie Source Protection Region website. 
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Table 2-1: Municipalities in the Long Point Region Watershed Area  

Upper/Single Tier Municipality  Lower Tier Municipality  

Oxford County Township of Southwest Oxford 

Oxford County Town of Tillsonburg 

Oxford County Township of Norwich 

County of Brant n/a 

Norfolk County n/a 

Haldimand County  n/a 

Elgin County Municipality of Bayham 

Elgin County Township of Malahide 

Table 2-2: Population and Population Projections in the Long Point Region Watershed 
Area 

Municipality  
202116 

Population*  

County of Brant 1,2852383 

Haldimand County 12,933182 

Norfolk County 65,7864,044 

Township of Norwich 9,467791 

Township of Southwest Oxford 19032,517 

Town of Tillsonburg 18,6155,872 

Municipality of Bayham 7,013396 

Township of Malahide 74821 

Total 113,808118,848 

Source: Statistics Canada Census, 2021.16; GSP Group Inc., 2010. 
* Projected population within Long Point Region watershed area boundary by municipality based on 2006 projections. 

 
The population of the watershed that receives municipal water supplies sourced within 
the Long Point Region watershed area is approximately 61,72067,000, which 
represents over 54 percentovernearly 5660% of the 202116 watershed population. 
Table  2-3 provides a breakdown of the serviced population by municipality for 2016.  

Table 2-2: 2016 Municipally  Serviced Population in the Long Point Region Watershed 
Area 

Municipality  2016 Population*  

County of Brant 0 

Haldimand County 5,0925,200** 

Norfolk County 36,80034,018*** 

Township of Norwich 4,9436,002 
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Township of Southwest Oxford 22784  

Town of Tillsonburg 16,34019,120 

Municipality of Bayham 1,10059 

Township of Malahide 0 

Total  61,72067,265 

Source: Statistics Canada Census, 2006; GSP Group Inc., 2010. 
*Number of users served by drinking water systems sourced Population receiving municipality serviced drinking water 
within Long Point Region watershed area boundary by municipality; data obtained from 2022 annual drinking water 
system reports.     

**Haldiman County population based on 2011 data 
***Norfolk County population based on 2017 data 

There are no residents in Brant County or Township of Malahide that are within the Long Point 
Region watershed that are serviced by municipal drinking water.  



Long Point Region Source Protection Area  Assessment Report  

October 30, 2025   Chapter 2-5 

Map 2-1: Lake Erie Source Protection Region  
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Map 2-2: Long Point Region Watershed Boundary Subwatershed Boundaries  
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2.42.3 Physiography  

The physiographic features (as mapped by Chapman and Putnam, 1984) within the 
Long Point Region watershed area are presented in Map 2-3. These landforms were 
shaped by glacial processes occurring during the Late Wisconsinan glaciation and 
define the three main physiographic regions within the Long Point Region: The 
Horseshoe Moraines, the Norfolk Sand Plain, and the Haldimand Clay Plain. 

There are direct relationships between physiography, groundwater and surface water 
hydrology. In general, areas with fine-grained clays lying at the surface (e.g., the 
Haldimand Clay Plain) tend to have more tributaries than those areas where coarse-
grained sediments dominate the surficial sediments. This is due to the low infiltration 
capacity of clay-rich soils. Precipitation falling on the clay plain commonly travels as 
overland flow to surface water features rather than infiltrating to the groundwater 
system. In contrast, areas with coarser sands and gravels at the surface (e.g., the 
Norfolk Sand Plain and moraines) have fewer tributaries as a larger portion of 
precipitation percolates downward to recharge the groundwater system. 

2.4.12.3.1 Norfolk Sand Plain  

The Towns of Tillsonburg, Delhi, Simcoe, and Waterford are found within the 
physiographic region known as The Norfolk Sand Plain which borders the Mount Elgin 
Ridges to the northwest, the Horseshoe Moraines to the northeast, the Haldimand Clay 
Plain to the east, and the Ekfrid Clay Plain to the west (Chapman and Putnam 1984). 
This region is characterized by relatively flat to undulating glaciolacustrine deltaic 
deposits of sands (up to 27 m thick) and silts which are observed to cover or partially 
cover the moraines in the area (Chapman and Putnam 1984; Barnett 1982). The 
moraines rise up to 23 m above the surrounding terrain, whereas the Big Otter and Big 
Creeks have incised into this plain up to 38 m (Chapman and Putnam 1984; Barnett 
1982). While some finer-grained sands exist, the local soils are predominantly coarse-
grained and both the coarse and fined grained sands have been historically well suited 
to the tobacco farming industry (Chapman and Putnam 1984). More recently, the type of 
crop planted is in a state of flux as acreage devoted to tobacco production has declined, 
with the acreage devoted to fruits, vegetables and ginseng increasing. Anecdotal 
evidence does suggest that the decline in tobacco acreage has ceased, and may have 
started to increase again. 

2.4.22.3.2 Haldimand Clay Plain  

The area to the east of Waterford and Simcoe is characterized by a low-relief lacustrine 
clay plain (Chapman and Putnam, 1984), referred to as the Haldimand Clay Plain. The 
Clay Plain consists of fine-grained silts and clays deposited at the bottom of a deep 
glacial lake basin during the Port Huron Stade, about 13,000 years ago. In areas farther 
to the north where the clay deposits are among moraines and relief increases, the clay 
thins and is interbedded with till (Chapman and Putnam 1984). Soils of the region are 
predominantly fine-grained, which often prevents adequate drainage, but coarser 
grained soils are also locally present (Chapman and Putnam 1984).  
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2.4.32.3.3 Horseshoe Moraines  and Mount Elgin Ridges  

The Horseshoe Moraines physiographic region represents the southward extent Paris 
and Galt Moraines that are located just to the east of Delhi and west of Simcoe, 
respectively.. The Paris and Galt Moraines, oriented in a north-south direction, are 
scarcely visible in the Long Point Region as they have been either eroded or buried by 
overlying glaciolacustrine or glaciofluvial sediments (Barnett, 1982). The moraines in this 
area are primarily composed of the Wentworth Till, but outwash deposits, glaciolacustrine 
deposits, and stratified drift also make up the structure of the ridges (Barnett 1978). Well-
drained surficial soils, categorized as Huron clay loam, can be found both on and off the 
moraine (Chapman and Putnam 1984). While not identified as hummocky topography, 
the general locations of these moraines are shown in Map 2-4. 

The Mount Elgin Ridges are situated in the northwestern portion of the Long Point Region. 
They include several end moraines that provide low to moderate relief above the 
surrounding sand plain and in some areas exhibit slightly hummocky topography. Several 
of these moraines were deposited at the front of the Lake Erie ice sublobe during the 
Wisconsin glaciation (Chapman and Putnam, 1984). These moraines, which run east-
west roughly paralleling the current Lake Erie shoreline, include (from north to south) the 
St. Thomas, Norwich, Tillsonburg, Courtland, and Mabee Moraines. These moraines are 
shown as hummocky topography on Map 2-4. 

All the end moraines within the Long Point Region are kilometres in length. In general, 
the surface relief of the moraines decreases southward toward Lake Erie. The moraines 
located nearest to Lake Erie (including the north-trending Paris and Galt moraines) are 
more subdued as they were subjected to increased erosion and burial by the 
encroachment of glacial Lake Erie (Barnett 1982; Chapman and Putnam 1984). The St. 
Thomas Moraine (the oldest of the moraines in the area) shows the greatest relief 
(Chapman and Putnam 1984). It is located in the northwest corner of the watershed, and 
extends beneath the towns of Mount Vernon and Mount Elgin (Barnett, 1982). 

2.52.4 Ground Surface Topography  

The present-day ground surface topography evolved from erosional and depositional 
processes that occurred during glacial and post-glacial times. Map 2-5 shows the 
topography of the Long Point Region watershed. The ground surface elevation ranges 
from 357 masl in the northwest on the St. Thomas Moraine, to 169 masl in the 
southeastern limits along the Lake Erie shoreline. Areas mapped as hummocky 
topography are minimal through the Long Point Region, and are illustrated on Map 2-4.  

2.5.12.4.1 Bedrock Topography  

In Ontario, there was an extensive period of time between the final deposition of the 
Paleozoic sedimentary rocks (approximately 200 million years ago) and the earliest 
record of glacial deposition during the Wisconsinan Glaciation approximately 115,000 
years ago. During this period, the exposed bedrock surface was likely subjected to glacial 
and fluvial erosion and weathering that shaped the underlying bedrock surface. Much of 
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the bedrock surfaceôs irregular topography is attributed to fluvial erosion whereby paleo-
drainage was focused along the bedrock for extensive periods of time. This led to the 
erosion of river valleys in the bedrock, which in some places were subsequently infilled 
with sediment. Generally, bedrock topography slopes from the north towards the south. 
Map 2-6 illustrates bedrock topography across the Long Point Region.  
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Map 2-3: Physiography of the Long Point  Region  Watershed Area  

 
Source: Physiographic region data from (Chapman and Putnam, 2007.) 
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Map 2-4: Hummocky Topography  in the Long Point Region Watershed  

 
Source: Hummocky topography data from Ontario Geological Survey, 2003.: tbd  
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Map 2-5: Ground Surface Topography  in the Long Point Region Watershed  
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Map 2-6: Bedrock Topography  in the Long Point Region Watershed  
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2.62.5 Geology  

The watershed is underlain by a series of gently dipping Paleozoic sedimentary rocks 
consisting of deep-water shales interbedded with shallow water carbonates and 
sandstone. These rocks are overlain by unconsolidated Quaternary-aged sediments of 
variable thickness that were laid down after the last glaciation. Paleozoic bedrock 
outcrops in the Long Point Region in only a few areas in the east near Hagersville; in 
the remainder of the Long Point Region, bedrock is buried beneath a thick veneer of 
sediments.  

2.6.12.5.1 Bedrock Geology  

Glacial sediments in the Long Point Region are underlain by Upper Silurian to Middle 
Devonian bedrock consisting mainly of limestones, dolostones and shales. This 
Paleozoic succession is subdivided into 10 formations. In order from oldest to youngest, 
these are the Salina, Bertie and Bass Island, Oriskany, Bois Blanc, Onondaga, 
Amherstburg, Lucas, Dundee and Marcellus Formations. The bedrock geology 
presented in Map 2-7 was assembled by the Ontario Geological Survey (OGS) in 2007. 

The oldest subcropping Paleozoic bedrock in Long Point Region is the Salina Group. 
This formation consists of interbedded shale, mudstone, dolostone, and evaporites 
(including gypsum and salt; Johnson et al., 1992). Within the Long Point Region, the 
Salina Group subcrops in the far northern reaches near Hagersville (Johnson et al., 
1992), and outside the village of Springvale. Subcropping south of the Salina Group is 
the younger (Late Silurian) Bertie / Bass Islands Formation. The contact between the 
Salina Group and the overlying Bertie / Bass Islands Formation is conformable. The 
Bertie / Bass Island Formations form a narrow, 1-3 km wide band of oolitic and 
microsucrosic brown dolostone with minor thin beds of shaley dolostone along the 
northern edges of the Long Point Region (Hewitt, 1972; Barnett, 1982; Johnson et al., 
1992). 

The Oriskany Formation is a very small and localized (approximately 6 km2) subcrop of 
Lower Devonian coarse-grained, calcareous, quartz sandstone with a thin basal 
conglomerate approximately 10 km east of Hagersville that pinches out laterally 
between the Bertie and Bois Blanc Formations. It is estimated to have a maximum 
thickness of less than 6 m (Johnson et al. 1992). The contact between the Oriskany 
Formation and the underlying Bertie Formation is sharp and disconformable, showing 
pronounced small-scale karst features (Johnson et al., 1992). 

Resting stratigraphically above the Oriskany and Bertie / Bass Islands Formations, is 
the Early Devonian Bois Blanc Formation. This formation consists of cherty brownish 
grey, fossiliferous limestone and is estimated to be roughly 3 to 15 m thick (Johnson et 
al., 1992). The Bois Blanc Formation and the underlying Bass Islands are separated by 
a major regional unconformity (Hewitt, 1972; Johnson et al., 1992). This feature may be 
significant from a hydrogeologic perspective as the upper surface of the Bois Blanc is 
interpreted to be weathered, highly fractured and therefore, able to transmit greater 
volumes of water than the more competent rock at depth. 
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The middle Devonian Detroit River Group (Onondaga, Amherstburg and Lucas 
Formations) stratigraphically overlies the Bois Blanc Formation and extends from 
Norwich and Otterville, beneath Waterford eastward to Lake Erie. East of Hagersville, 
the Bois Blanc Formation is overlain by the Onondaga Formation. The contact between 
the Bois Blanc and Onondaga formations is poorly understood but is believed to be 
disconformable (Johnson et al. 1992). The Middle Devonian rocks of the Onondaga 
Formation consist of cherty fossiliferous limestone (Johnson et al. 1992; Telford and 
Tarrant, 1975). West of Hagersville, the crinoidal limestones and dolostones of the 
Amherstburg Formation overlie the Bois Blanc Formation. The contact between the Bois 
Blanc and Amherstburg formations is poorly defined and largely interpretative. The 
lateral contact between the contemporaneous Amherstberg Formation (deposited in the 
Michigan basin) and the Onondaga Formation (deposited in the Appalachian basin) is 
gradational (Johnson et al. 1992). The Lucas Formation conformably overlies the 
Amherstberg Formation and consists of microcrystalline limestone (Johnson et al. 
1992). The Lucas Formation is thickest in the western part of the Long Point Region. It 
gradually thins and pinches out near Port Dover. 

The Dundee Formation is a grey to brown fossiliferous limestone that lies 
stratigraphically above the Detroit River Group. The Dundee Formation is the subcrop 
strata across much of the central and southern portions of the Long Point Region and is 
buried beneath Quaternary sediments throughout the majority of the Long Point Region. 
The formation outcrops along Black Creek, Nanticoke Creek, a small area just north of 
the town of Nanticoke, as well as the Lake Erie shoreline between Port Dover and 
Nanticoke. Several karst features have been mapped in association with the Dundee 
Formation (Barnett, 1978). Karst is a distinctive type of topography or terrain, formed 
primarily by the dissolution of carbonate rocks, such as limestone or dolostone, by 
groundwater. In areas near Port Dover, the mildly acidic groundwater reacts with carbon 
dioxide in the atmosphere and soil, and enlarges the openings in the Dundee Formation 
limestone, creating a subsurface drainage system. Barnett (1982) mapped several 
sinkholes within the Long Point Region, ranging up to 15 m in diameter and 8 m deep. 
From a hydrogeological standpoint, bedrock aquifers in these karstic areas are highly 
susceptible to groundwater contamination because surface water and contaminants 
tend to flow directly into the aquifers via sinkhole drains. 

The youngest Paleozoic bedrock formation to subcrop beneath the Long Point Region is 
the Marcellus Formation. This formation is restricted to the southwestern portions of the 
Long Point Region on the north shores of Lake Erie where it conformably overlies the 
Dundee Formation. The Marcellus Formation is described as a black, organic-rich 
shale, with a few minor, thin, impure carbonate interbeds and ranges in thickness 
between 3 and 15 m (Barnett, 1982, 1993; Johnson et al., 1992). The Marcellus 
Formation marks a sharp change in the bedrock from older carbonate-dominated 
bedrock to shale-dominated strata (Johnson et. al., 1992). 

2.6.22.5.2 Quaternary (Surficial) Geology  

Quaternary-aged overburden sediments within the watershed provide a detailed record 
of glacial and interglacial events that took place throughout the most recent 
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Wisconsinan Glaciation. During the Wisconsinan glacial period (beginning 30,000 years 
before present), the Laurentide Ice Sheet, a continental-scale glacier, repeatedly 
advanced and retreated across Ontario, extending southward into the states of Ohio 
and Indiana (Barnett, 1992). The ice front advanced forward during cold periods (glacial 
stades) and retreated when the climate temporarily warmed (glacial interstades) leaving 
behind a complex sediment record. As the Laurentide Ice Sheet advanced across 
southern Ontario, it scoured the Paleozoic bedrock surface and reworked the vast 
majority of pre-existing sediments.  

Within the Long Point Region, the advance of ice during the Late Wisconsinan glacial 
period essentially erased over 250,000,000 years of climatic history (the period of time 
between the deposition of the Paleozoic rocks (350 million years ago) and the 
deposition of pre-Wisconsinan overburden sediments (100,000 years ago)). The Late 
Wisconsinan glacial period extended from 23,000 years ago to 10,000 years ago 
(Dreimanis and Goldthwait, 1973). It was during this period that the Laurentide Ice 
Sheet reached its most southerly extent, advancing through Ontario and extending 
southward into the United States. During this period, the ice sheet began to thin and a 
series of sublobes developed, each moving independently of one another at different 
rates, and in different directions. The sublobes deposited a series of distinct subglacial 
tills and landforms within the Long Point Region. Overburden within the Region was 
predominately deposited by the Erie sublobe, or at times by the Ontario-Erie sublobe, 
when the two sublobes temporarily amalgamated. The glacial events of the Late 
Wisconsinan resulted in the most commonly occurring and extensive deposits in the 
Long Point Region.  

Table 2-3presents a list of the sediments identified in the Long Point Region, their 
distribution, and the general time period in which the deposits were laid down (OGS, 
2007). Map 2-8, shows the spatial distribution of these units at surface across the 
Region.  
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Table 2-3: Quaternary Deposits Located Within the Long Point Region Source 
Protection Study Area  

Age (y.b.p) *  Glacial Stage  Substage  Glacial Stade/ 
Interstade  

Associated Deposits  

5000- 
11,500 

Wisconsinan Late Wisconsinan 

Holocene/ Recent 

Modern alluvium, 
organic deposits, 

Long Point spit, Eolian 
sand dunes 

11,500- 12,000 
Twocreekean 

Interstade 

Shoreline Formation 
Glaciolacustrine 

Deposition 

12,000- 13,200 Port Huron Stade 
Wentworth Till, Norfolk 

Sand Plain,  
Haldimand Clay Plain 

13,200- 14,000 
Mackinaw 
Interstade 

Paris/ Galt Moraines 

14,000- 15,500 Port Bruce Stade 
Port Stanley Till,  
Glaciolacustrine 

Deposits 

15,500- 18,000 Erie Interstade 
Glaciolacustrine 

Deposits 

18,000- 25,000 Nissouri Stade Catfish Creek Till 

25,000- 
53,000 

Middle Wisconsinan 

Undifferentiated tills and deposits 
53,000- 80, 

000 
Early Wisconsinan 

* y.b.p. represents number of years before present 

The most extensive subglacial till sheet in southern Ontario is the Catfish Creek Till 
(deVries and Dreimanis, 1960; Barnett, 1978; 1992; 1993), which was deposited during 
the Nissouri Stade, when the Laurentide ice sheet last advanced as one thick cohesive 
ice sheet. The till is composed of stacked layers of subglacial lodgement till as well as 
stratified glaciofluvial and glaciolacustrine sediments and supraglacial till layers and 
lenses (Dreimanis, 1982; Barnett, 1992). The till is described as a highly calcareous, 
gritty, sandy silt till. It is often described as hardpan in water well drillers' records 
because of its stoniness and hardness (Barnett, 1978; 1982; 1992). The till occurs 
primarily as a buried till plain across the Long Point Region watersheds, but it outcrops 
along the Tillsonburg Moraine and on selected drumlins in the northeast near 
Hagersville (Barnett, 1978; 1982).  

The Port Stanley Till is described as a silt to clayey silt till with few clasts (Barnett, 
1982). Within the watershed, the `till complex' consists of up to 5 layers of subglacial till 
separated by glaciolacustrine sediments resulting from glacial lake level fluctuations 
within the Lake Erie basin (Barnett, 1982; 1992). Further inland, the Port Stanley Till 
consists of only one layer of subglacial till with associated glaciofluvial sediments 
(Barnett, 1992). The Port Stanley Till is buried beneath younger glaciolacustrine 
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sediments across most of the Long Point Region; however, it outcrops north of 
Tillsonburg (Barnett and Girard, 1982). The Till also makes up the vast majority of the 
sediments within the east-trending end moraines in the Long Point Region, including 
(from oldest to youngest) the St. Thomas, Norwich, Tillsonburg, Courtland and Mabee 
Moraines (Barnett, 1993).  

The Wentworth Till is the youngest till within the watershed and is commonly buried 
beneath younger glaciolacustrine sediments (Barnett, 1982); however, it outcrops in 
some areas northeast of Delhi along the Paris Moraine, in areas approximately 3 km 
north of Port Rowan, and in drumlins north of Hagersville (Barnett, 1978). Within the 
Long Point Region, Wentworth Till is a very poorly sorted massive clayey silt to silty clay 
containing minor coarse sand, pebbles and boulders, which becomes gradually coarser 
grained toward the northwest (Barnett, 1978). The Paris and Galt Moraines are both 
composed of Wentworth Till (Barnett, 1978)  

Glacial Lake Whittlesey followed by Glacial Lake Warren, each flooded the Long Point 
Region throughout the Port Huron Stade (Barnett, 1992). It was at the base of these 
lakes that the Haldimand Clay Plain and extensive Norfolk Sand Plain were deposited 
(Barnett, 1982). The Haldimand Clay Plain was deposited in the eastern part of the 
Long Point Region as fine-grained silts and clays settled to the bottom of the deep lake 
basin. The Norfolk Sand Plain lies across the western and central parts of the Region 
and forms an extensive surficial feature deposited when the sediment laden Grand 
River (historic alignment) emptied into the deep glacial lake. The Grand River deposited 
a deltaic sequence of sands and silts throughout the western portion of the Region at 
the front of the eastward retreating ice front (Chapman and Putnam, 1984). Norfolk 
Sand Plain sands are described as fine to medium-grained, ranging in thickness from 
less than 1 m to roughly 27 m (although this estimate may include deeper, and older 
sands; Barnett, 1982). Within the Long Point Region watershed area, the Norfolk Sand 
Plain forms an important aquifer across the area which is used for private groundwater 
supply. 

Postglacial and erosional processes during the Holocene continued to shape the 
landscape within the Long Point Region. The 40 km Long Point sand spit began to form 
in Lake Erie roughly 7,600 years ago when coarse grained sediments were carried by 
long shore currents from the west, and this process has continued ever since 
(Davidson-Arnott and Van Heyningen, 2003). Most sand spits or peninsulas become 
eroded or separated from the mainland during storms or high-water events (Davidson-
Arnott, 1988) and the distance between the Long Point sand spit and the mainland will 
continue to fluctuate with time as deposition and erosion rates fluctuate with the climate. 
In the Tillsonburg area of the Long Point Region, portions of the Norfolk Sand Plain 
have been modified to varying extents throughout the Holocene by the wind as it forms 
large dunes, some reaching 6 m high (Barnett, 1982). In addition, modern alluvial 
deposits are scattered throughout the Long Point Region and are associated with Big 
Creek, Big Otter Creek and the Grand River (Barnett, 1993). 



Long Point Region Source Protection Area  Assessment Report  

October 30, 2025   Chapter 2-19 

2.6.32.5.3 Overburden Thickness  

Overburden thickness is an important feature as it provides an indication of the relative 
protection of buried overburden and bedrock aquifers. Overburden thickness and grain 
size distribution of those sediments control the infiltration rate of precipitation, as well as 
the rate of movement of surface contamination into these aquifers. 

Overburden thickness was derived by subtracting the bedrock topographic surface (see 
above) from the ground surface digital elevation model (DEM). Map 2-9 shows the 
distribution of overburden throughout the watershed and illustrates the presence of 
moraines and incised river valleys. Overburden thickness ranges from zero along some 
river valleys and on the Haldimand Clay Plain, to over 115 m in areas where the end 
moraines overlie thick till deposits. The thickest overburden materials are found in the 
southern regions of the watershed along the Lake Erie shoreline. In addition, the 
thicknesses of the Norwich, Tillsonburg, Mabee, Courtland, Paris and Galt Moraines are 
also readily identifiable on this map. 
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Map 2-7: Bedrock Geology  in the Long Point Region Watershed  

 
Source: Paleozoic geology from Armstrong and Dodge, 2007. 
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Map 2-8: Quaternary (Surficial) Geology  in the Long Point Region Watershed  

 
Source: Surficial geology data from Ontario Geological Survey, 2003. tbd  
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Map 2-9: Overburden Thickness  in the Long Point Region Watershed  

 

Source: Overburden thickness obtained from Waterloo Hydrogeologic Inc., 2003. 
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2.72.6 Groundwater  

Groundwater resources within Long Point Region are utilized by much of the population 
for domestic and municipal water supply, agricultural, and industrial use. Groundwater 
also supplies baseflow to cold and cool surface water features such as streams, creeks 
and wetlands, maintaining cool stream temperatures during warm summer months and 
providing additional flow. 

To a large extent, the regional groundwater flow system in Long Point Region is a 
reflection of the ground surface topography. Groundwater moves from areas of high 
hydraulic head to areas of low hydraulic head, generally following topographic relief, 
unless it is impeded by geologic conditions, or local changes in relief such as stream 
valleys that intersect the water table. 

In areas where rivers, streams or wetlands intersect the water table, groundwater 
discharges into the stream or river and contributes baseflow to the surface water 
feature. Understanding the movement of groundwater through the subsurface, and 
through interactions with surface water features requires an understanding of the 
location and extent of the Regionôs aquifers (water bearing units) and aquitards 
(confining units) as well as the location of significant recharge areas.  

The most recent characterization and quantification of groundwater resources in Long 
Point Region has been through the completion of the Long Point Region Tier 3 Water 
Budget and Local Area Risk Assessment (Matrix, 2015). A full summary of the Tier 3 
Water Budget Summary is located in Section 10 of this report. 

2.7.12.6.1 Regional Hydrostratigraphy  

Hydrostratigraphic units are derived from the bedrock and overburden stratigraphic units 
based on their general hydrogeologic properties. The interpretation of hydrostratigraphic 
units is based primarily on the glacial history of Long Point Region, as summarized in 
Section 2.5.2, and high quality corehole data collected as a part of the Tier 3 Water 
Budget Study.  

Units composed primarily of coarse-grained overburden materials (e.g., sands and 
gravels) or higher transmissivity bedrock units are referred to as aquifers and units 
composed of lower permeability overburden (e.g., clay or fine-grained tills) or poorly 
transmissive bedrock units are referred to as aquitards.  

Within Long Point Region, a total of 11 overburden and 1 bedrock hydrostratigraphic 
layers have been identified (Matrix Solutions, 2015) as summarized in Table 2-4. While 
some of the units are regional in extent, many are restricted to certain areas due to the 
spatial variability of the depositional environments.  
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Table 2-4: Regional Hydrostratigraphy of Long Point Region  

Layer 
Number  

Geologic Unit  Glacial Period  Aquifer/Aquitard  

1 Haldimand Clay Plain / Surficial Clay Holocene Aquitard 

2 
Norfolk Sand Plain / Interstadial 
Sediment 

Mackinaw Interstade / 
Port Huron Stade 

Aquifer 

3 Wentworth Drift 
Mackinaw Interstade / 
Port Huron Stade 

Aquitard 

4 
Coarse-grained Interstadial 
Sediment (Sand, Gravel) 

Mackinaw Interstade / 
Port Huron Stade 

Aquifer 

5 Wentworth Drift 
Mackinaw Interstade / 
Port Huron Stade 

Aquitard 

6 
Coarse-grained Interstadial 
Sediment (Sand, Gravel) 

Mackinaw Interstade / 
Port Huron Stade 

Aquifer 

7 Port Stanley Drift Port Bruce Stade Aquitard 

8 
Coarse-grained Interstadial 
Sediment (Sand, Gravel) 

Port Bruce Stade Aquifer 

9 Port Stanley Drift Port Bruce Stade Aquitard 

10 
Coarse-grained Interstadial 
Sediment (Sand, Gravel) 

Erie Interstade Aquifer 

11 Catfish Creek Drift Nissouri Stade Aquitard 

12 Paleozoic Bedrock  Aquifer/Aquitard 

 

The Norfolk Sand Plain is a thick and spatially extensive unconfined aquifer and is 
found in the central portion of Long Point Region. An intermediate aquifer is located 
below the Norfolk Sand Plain, which is confined by the Wentworth or Port Stanley Drift. 
Further to the east, the Haldimand Clay Plain is found at the surface and is not 
interpreted to overlie any overburden aquifer units. In this area, the carbonate bedrock 
aquifers of the Dundee and Onondaga Formations are used for domestic water supply. 
Bedrock aquifers exist in other parts of the regional area (e.g., Dundee, Lucas, and 
Amherstburg Formations) however, water quality can be sulphurous (Armstrong and 
Carter 2010), and these bedrock aquifers may not be used due to the availability of 
transmissive overburden aquifers at shallower depths. 

2.82.7 Regional Overburden Aquifers  

Overburden aquifers in Long Point Region are abundant and include coarse-grained 
interstadial outwash and glaciolacustrine deposits. These deposits lie between till layers 
(Table 2-4) which creates a complex aquifer system.  

The Norfolk Sand Plain is the most spatially extensive aquifer within Long Point Region. 
The aquifer is unconfined and lies at the surface across much of the central portion of 
the Region. The thickness of the sands exceeds 20 m in some areas including Delhi 
(Map 2-9). The unit is primarily fine- to medium-grained sand with some silt and gravel 
in areas.  
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An intermediate aquifer is located beneath the upper Norfolk Sand Plain aquifer that is 
commonly confined by either fine-grained Wentworth or Port Stanley Till. The fine- to 
medium-grained sand aquifer pinches out in the eastern portions of the Long Point 
Region, where the Haldimand Clay Plain is mapped at the surface. There are no 
interpreted overburden aquifers within the eastern portions of Long Point Region 
beneath the clay plain. Deeper sand aquifers may exist within the Long Point Region 
however, due to the highly transmissive nature of the shallow and intermediate aquifers, 
few boreholes penetrate to depth and there is little information regarding the spatial 
extent of these aquifers, or the associated water quality within them.  

2.8.12.7.1 Regional Bedrock Aquifers  

Bedrock aquifers are seldom used in the western and central portions of Long Point 
Region where overburden aquifers are thick and transmissive. In the eastern portions of 
Long Point Region where the Haldimand Clay Plain lies at surface, the uppermost 
aquifers, consisting of limestone and dolostone units of the Dundee and Onondaga 
Formations, are used for domestic water supply. The Dundee Formation lies south of 
Tillsonburg and is a productive aquifer, although water quality is sulphurous (Armstrong 
and Carter 2010).  

2.92.8 Regional Groundwater Flow  

Long Point Region contains both overburden and bedrock aquifers that are used for 
water supply. Overburden aquifers that lie at depth tend to be localized, while those that 
lie at or close to ground surface (such as the Norfolk Sand Plain) extend across much of 
the Region.  

Fractured bedrock aquifers are more regional in scale, however due to the abundance 
of overburden aquifers within the area, the bedrock aquifers are not often used for 
municipal water supply. To help visualize the groundwater flow directions across Long 
Point Region, a map of the shallow (Map 2-10) and deeper (Map 2-11) water levels was 
created at a regional scale. Static water levels reported in MECPMOECC water well 
records (for wells with location reliability less than 200 m) and higher quality observation 
wells were interpolated across the Region to create these maps. The water levels in the 
MECPMOECC water well database correspond to water levels measured and recorded 
by water well drillers after drilling a well. These static water levels were collected over 
decades and may represent pre-pumping water level conditions that are not indicative 
of present- day levels, which can be influenced by localized pumping (municipal or 
otherwise).  

Despite the limitations, the data used to create the water level maps (Map 2-10 and 
Map 2-11) are the best available, and the maps are considered a reasonable 
representation of regional groundwater flow conditions at the scale applied.  

Shallow groundwater is interpreted to flow towards and discharge into the deeply 
incised surface water features such as Big Creek, which runs through Teeterville and 
Delhi, Big Otter Creek, which runs through Tillsonburg and the Lynn River that runs 



Long Point Region Source Protection Area  Assessment Report  

October 30, 2025   Chapter 2-26 

through Simcoe. The deeper water levels show a similar pattern to the shallow water 
levels with the highest water level elevations occurring in the northwest and the lowest 
along the deeply incised surface water features and the Lake Erie shoreline. 

2.102.9 Provincial Groundwater Monitoring  

In Long Point Region, long term groundwater conditions are monitored through the 
Provincial Groundwater Monitoring Network (PGMN), a network of wells distributed 
throughout the province that provide insight on long-term ambient trends and conditions. 
The monitors are typically sited to be reflective of broad hydrogeologic conditions, away 
from areas where pumping or contamination may impact the data collected. The Ministry 
of the Environment, Conservation and Parks owns the monitoring infrastructure and 
manages the data gathered through the program, but the program is locally administered 
by the Long Point Region Conservation Authority. 

There are currently twelve PGMN wells located at nine sites within Long Point Region 
Map 2-12 The wells are located throughout the central portion of the Region with eleven 
wells completed in overburden and one well completed in bedrock. Each well is equipped 
with an electronic datalogger which records hourly water levels and the wells are sampled 
annually for a suite of general water quality parameters. Data collected from the PGMN 
wells is considered high quality and often used as calibration points in groundwater 
models, or as background data for land use applications such as urban development or 
aggregate pits. 
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Map 2-10: Water Table Surface in the Long Point Region Watershed  

 
Source: Water table surface elevation obtained from Waterloo Hydrogeologic Inc., 2003. 
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Map 2-11: Bedrock Potentiometric Surface  in the Long Point Region Watershed  

 
Source: Potentiometric surface elevation obtained from Waterloo Hydrogeologic Inc., 2003. 
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Map 2-12: Provincial Groundwater Monitoring  Well  Locations  in the Long Point Region Watershed  
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2.112.10 Groundwater Quality Across the Watershed  

The characterization of groundwater chemistry is an important consideration in 
hydrogeological studies. As well as being available in sufficient quantities, the 
geochemical properties of groundwater must be compatible with the intended use (e.g., 
potable, agricultural, industrial). 

The geochemical composition of groundwater is a result of many processes, including 
interaction with atmospheric gases, reaction with minerals, bacteriological processes, 
anthropogenic effects, and other subsurface reactions and processes. Although there is 
a public perception that all instances of undesired compounds in groundwater are a 
result of anthropogenic contamination, groundwater may be rendered unusable due to 
entirely natural geochemical processes. For instance, some industrial processes are 
very sensitive to scaling issues, which may eliminate groundwater high in hardness from 
use. Groundwater may have attained naturally high concentrations of arsenic or total 
dissolved solids which would eliminate it from use as a source of potable water. 
Consequently, there is a need to better understand the ambient quality of groundwater 
and its controlling processes. This in turn allows for a stronger understanding of the 
impacts other contaminants may have on groundwater and provides insight into 
pollution trends and their effects on the aquifer system. 

Groundwater geochemistry generally evolves as it moves along its flow path. Typically, 
groundwater originates as precipitation and is generally low in total dissolved solids, 
slightly acidic, and somewhat oxidizing (Freeze and Cherry, 1979). Upon infiltration, the 
recent precipitation tends to increase in acidity and begins to react with the geologic 
material it encounters. As groundwater continues along its flow path, it may evolve from 
being dominated by the anion bicarbonate and having relatively low total dissolved 
solids to sulphate domination and finally domination by the anion chloride and having 
relatively high total dissolved solids (Freeze and Cherry, 1979). This sequence is 
commonly referred to as the Chebotarev sequence and can account for the spatial 
variations in geochemistry that are often observed. The process of geochemical 
mapping and the recognition of geochemical trends can assist in distinguishing 
provenance and source identification (i.e. natural versus anthropogenic). 

Within Long Point Region, there have been no long-term groundwater quality monitoring 
programs, but there have been several studies which have characterized groundwater 
quality through small-scale sampling programs. The following is a description of findings 
from previous studies within Long Point Region: 

A. Blackport & Associates (1997) completed a survey evaluating groundwater quality 
for the Regional Municipality of Haldimand-Norfolk. The report reviewed and 
evaluated the water quality and septic system survey data from 10 hamlets, the 
majority of which were located on the Norfolk Sand Plain. The report discussed the 
potential for contamination of the shallow groundwater system within the Norfolk 
Sand Plain where the more permeable sandy aquifer commonly overlays less 
permeable silt and clay. Flow in the shallow system is predominantly horizontal, and 
the direction is locally controlled by streams and topography. Blackport & Associates 
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(1997) concluded that the hamlets situated on the more permeable, shallow 
hydrogeologic systems were more susceptible to degraded groundwater quality (i.e. 
bacteria, NO3

2-, Cl-) from septic system effluent and the application of fertilizer and 
road salt. 

B. As a part of the County of Oxford Phase II Groundwater Protection Study (Golder, 
2001), a groundwater quality survey for untreated drinking water was carried out at 
selected domestic residences within the County. The study focused on sampling 
wells that were completed in both the shallow overburden aquifer and bedrock 
aquifer for organic, inorganic and microbiological parameters. The results of the 
survey concluded that the quality of the raw water within the County was generally 
good. However, high concentrations of chloride and nitrate in the shallow aquifer 
reflected a higher susceptibility of that aquifer to surficial sources of contamination 
such as fertilizer and road salt. The bedrock aquifer was found to contain elevated 
concentrations of total dissolved solids and SO4

2- and higher levels of specific 
conductivity. However, these were considered to be natural characteristics of the 
aquifer. 

More recently, in collaboration with the Ontario Geological Survey, Environment Canada 
and the Grand River Conservation Authority, a small-scale groundwater quality study 
was completed across the Long Point Region (Banks et. al., 2007). As a component of 
this study, a total of 91 groundwater samples were collected from private residences 
from the three aquifers across the Region and analyzed for a suite of major/minor ions, 
metals and general physical properties. The geochemical data was used to understand 
the chemical processes occurring in the Region and its relation to groundwater quality.  

Generally, the groundwater quality found within Long Point Region was found to vary 
significantly between the 3 different aquifers. These variations were the results of the 
geologic setting (overburden versus bedrock) and from surficially-derived chemicals 
entering the groundwater system. The variation between aquifers suggested different 
provenance (anthropogenic versus natural) for these parameters.  

Comparisons with Ontario Drinking Water Quality Standards (MOE, 2006) show that the 
bedrock aquifer to suppliesy the ópoorestô relative quality and most mineralized 
groundwater. The nature of this water however, generally appeared to be related to the 
ambient geochemistry of the groundwater system rather than anthropogenic activity. 
Where anthropogenic impacts were apparent within the bedrock aquifer, it was likely a 
result of poorly constructed or improperly maintained wells and less so through 
recharge entering the groundwater system. The water quality issues within the shallow 
overburden aquifer also showed poorer quality in accordance with the Ontario Drinking 
Water Standards, but the degraded quality is likely the result of fertilizer, road salt, 
manure, septic systems etc. that have entered the aquifer system. Notably higher NO3

2- 
and associated elevated K+ concentrations in the overburden aquifers suggests the 
downward migration of fertilizers into the aquifer systems. The deep overburden aquifer 
displayed the best relative groundwater quality because it was afforded a certain degree 
of protection from surficial activities by the overlying confining sediments and has not 
been affected by the same geologic processes as the bedrock-derived groundwater. 
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2.122.11 Climate  

The Long Point Region has low latitude and elevation compared to many other parts of 
southern Ontario, being situated on the northern shore of Lake Erie. The Long Point 
region has a moderate temperate climate, denoted by evenly distributed precipitation 
throughout the year and temperatures ranging from warm to hot and humid in the 
summer to below freezing in winter. Winters are mild compared to the rest of Ontario 
due to its southerly location, as the proximity to Lake Erie creates a moderating effect. 
With Lake Erie to the south, winds coming across the lake are often warmer in winter 
and cooler in summer than the land, thereby moderating air temperatures over the 
watershed. 

This regionôs climate consists of four seasons, including winters that see some 
precipitation in the form of snow, and summers that are hot and humid. Figure 2-1 
shows the daily average temperatures for each month of the year, from the Delhi CDA 
(Canada Department of Agriculture) station and Delhi CS (Climate Station), located 
centrally in the watershed. Winter is generally considered to have temperatures lower 
than 0oC, beginning in December and lasting until late February or early March. Spring 
usually lasts two months, followed by four months (June to September) of summer and 
two months of autumn. The average annual temperature is about 8.0oC. 

 

Figure 2-1: Long Point Region Watershed Area Average Monthly Precipitation and 
Temperature, 1935 to 2016 
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Precipitation is fairly evenly distributed throughout the year, although the intensity, 
duration and frequency of precipitation are quite different among the seasons. The 
accumulation of snow in the winter months prolongs the effects of precipitation, as 
infiltration is delayed until a thaw. Spring thaw is often accompanied by long, low 
intensity rainfall; this coupled with the melting snow can make the spring season appear 
to be constantly wet and overcast. The summer often brings rainfall events that are of 
high intensity and short duration. The duration of these events, coupled with the high 
evapotranspiration rates between events, leaves an impression of less rain than in other 
seasons in terms of frequency of rain-created runoff and recharge. Annual average 
precipitation in the watershed from 1935 to 2016 is 940 mm.  

There is a large annual variation in precipitation (Figure 2-2) which can have a large 
effect on stream flow and water demand in the watershed. The departure from annual 
precipitation was calculated using the average annual precipitation (1935 to 2016) from 
the Delhi CDA/CS of 940 mm. 

 

Figure 2-2: Departures from Annual Precipitation (Climate Normal)  

 

2.132.12 Land Cover and Land Use  
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cover across the watershed. The map illustrates the dominance of agricultural land uses 
in rural areas of the watershed; however, it does not specifically identify the significant 
proportion of resort residential development along the lakeshore. According to the 2001 
census, about 78% percent of the total land area of the watershed is actively farmed. In 
some parts of the watershed, the proportion of farmland is even higher, especially in the 
Norfolk Sand Plain where soils are well drained and the land is relatively flat.  

2.13.12.12.1 Forest and Vegetation Cover  

The amount of forest cover in the Long Point Region declined from over 70% per cent in 
the 1850s to less than 15% per cent by the 1960s. In the mid-1800s some of the crop 
land had started to become less productive due to erosion and loss of nutrients. The 
loss of useful crop land due to wind and water erosion prompted the establishment of 
the first Provincial Forestry Station at St. Williams in 1908. Reforestation and other 
forms of regeneration have regained some of the forest losses and cover as of 2006 is 
estimated at about 21% percent, as shown in Table 2-5 and Map 2-14, with areas in the 
Clay Plain generally having less forest cover than those in the Sand Plain. 

The Long Point Region watersheds fall within the Deciduous Forest Region of Canada. 
Forests within this region are typically dominated by maple, beech, ash and oak 
species. However, there are significant forest pockets which are representative of the 
broader Carolinian Life Zone that include species such as Tulip tree, Black Gum, 
Sassafras, Black Oak, and Cucumber Tree. These tree species are rare in Canada and 
occur naturally only in southern parts of Ontario north of Lake Erie.  

The Long Point Region Conservation Authority has a rich history of forest management 
dating back to 1948 and is one of the most significant forest landowners in the 
watershed, along with the Province of Ontario and Norfolk County. Through a private 
land reforestation program, the Long Point Region Conservation Authority adds close to 
2045 hectares of future forests to the land cover annually. The Authority continues to 
recognize the acquisition and wise management of forest lands for integrated uses as 
an important part of its mandate, including for source water protection. It is now widely 
accepted that an integrated ecosystem-based approach to forest management is 
required to maintain the ecological integrity and productive capacity of the forests while 
providing multiple benefits to society (Heilman, 1990; Kimmins, 1992).  

Table 2-5: Land Cover in the Long Point Watershed Area 1 as of 2006  

 Area (hectares)  % of Total Watershed Area  

Forest and Vegetation Cover 70532.8160673.2 24.421.0% 

Wetlands 20148.6925540.7 7.08.8% 

Total 90681.586213.9 31.329.8% 
1 Data sourced from the 2023 Long Point Region Conservation Authority Watershed Report Card 
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2.13.22.12.2 Wetlands  

Wetlands are a significant feature of the Long Point Region. Although a large 
percentage of the original wetlands have been lost through clearing, filling and drainage, 
there are still almost 260 square kilometres of evaluated wetlands in the Long Point 
Region watersheds (Table  2-5Table 26 and Map 2-14). The Long Point wetland 
complex, which includes the wetlands at the mouth of Big Creek, covers 75 square 
kilometres on its own. This wetland is internationally recognized under the Ramsar 
Convention and as the Long Point Biosphere Reserve. 

Wetlands play an important role in many of the watershedsô hydrological and ecological 
processes. The hydrologic function of wetlands vary, with some wetlands being 
groundwater discharge areas that provide baseflow during low flow periods, while other 
wetlands provide recharge to the underlying aquifer system during dry periods of the 
year. Wetlands are also critical as they retain surface runoff and reduce downstream 
flood flows. They also act as water filters and capture sediment, dissolved nutrients and 
other contaminants, improving the surface water quality. Wetlands are also typically 
highly productive ecological habitats, with great biodiversity, and often home to a large 
number of species. 

2.13.32.12.3 Wetland and Forest Riparian Areas  

All wetlands and forest cover help protect and enhance water quantity and quality 
values of the watershed. Depending on the issues impacting the water resources, the 
forest and wetland cover that acts as an immediate buffer to the surface streamflow can 
be even more valuable.  

Within the Long Point Region watersheds, the amount of riparian forest and wetland 
along the watercourses are estimated at 40 percent, (based on a 15- metre buffer on 
each side of the stream). In addition, many of these watercourses have been provided 
with a grassed buffer by landowners using best management practices. 
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Map 2-13: Land Cover  in the Long Point Region Watershed  

 

  






























































































































































