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Executive Summary  
 

The purpose of Source Protection Planning is to ensure that communities are able to protect 

municipal drinking water supplies from overuse and contamination. This report provides the 

science-based assessment of the conditions within the North Bay-Mattawa Source Protection 

Area (SP Area) pertinent to the delineation of vulnerable areas and identification of threats.  

 

It starts with a regional overview of the North Bay-Mattawa Source Protection Area and region-

wide assessments and then presents the findings of the technical work for the drinking water 

systems in each of the municipalities including:  

¶ Municipality of Callander, 

¶ Town of Mattawa, 

¶ City of North Bay, 

¶ Town of Powassan, and 

¶ Village of South River 

 

The North Bay-Mattawa Source Protection Area is located in northeastern Ontario 

approximately 350 km north of Toronto and a similar distance west of Ottawa.  It covers about 

4,000 km2 extending from Mattawa in the east to North Bay in the west and south to the Village 

of South River.  

 

Development of the Source Protection Plan (SPP) is a collaborative process amongst and 

between municipalities (which have the responsibility of ensuring safe drinking water for 

residents) and other stakeholders.  The integrity of the process is overseen by the Source 

Protection Committee (SPC) which consists of equal representation from municipalities, 

industrial-commercial interests, and residents at large.  In addition, the North Bay-Mattawa SPC 

includes a seat for a First Nations representative recognizing the territory of the Nipissing First 

Nation within the SP Area.  (That seat is vacant at time of posting of this report.)  

 

The Source Protection Authority Board ensures that the SPC has appropriate resources to have 

the Source Protection Plan developed in accordance with all applicable legislation and meets 

the requirements of the Clean Water Act (2006).  One of those requirements is a specific 

program of public consultation preceding each milestone of the project including: 

¶ Terms of Reference ấ October 2008 

¶ Proposed Assessment Report ấ October 2010 

¶ Source Protection Plan ấ August 2012 

 

The public and other interested stakeholders are encouraged to participate to ensure that the 

resulting Plan is relevant, appropriate and implementable. Once complete, the proposed SPP is 

to be submitted to the Minister of Environment for review and approval.  The Ministry review 

ensures that all requirements have been met for an effective plan and that the plan is not 

inappropriately restrictive or unfair.   

 

Once approved by the Ministry of Environment (MOE) the Source Protection Plan (SPP) cannot 

be appealed.  Implementation of the SPP is expected to be achieved largely through changes to 

policies within municipal official plans.  Such policy changes also require public consultation. 

Just as they are now, policies contained in and administered by municipalities within their 

Official Plans may be appealed.  But changes to Official Plans are only one policy alternative.  

 



North Bay - Mattawa Source Protection Area ïAssessment Report  as approved Feb 10, 2015   

xi  

The range of voluntary and regulatory programs and tools that will be available to the SPC to 

incorporate into policies to reduce or eliminate threats to drinking water, include:  

¶ outreach and education;  

¶ incentive programs;  

¶ land use planning (zoning by-laws, and Official Plans);  

¶ new or amended provincial instruments;  

¶ risk management plans;  

¶ prohibition; and  

¶ land use restrictions.  

 

Both assessment and planning must be conducted on a watershed basis - the natural 

landscape unit that defines a system of lakes and rivers that drain to a common receiving water 

body.  Flowing water frequently crosses political boundaries.  All municipalities that have lands 

within a watershed must work together to ensure that their downstream neighbours continue to 

receive clean water to meet their needs.  

 

Water Quantity  
 

The Conceptual Water Budget presents the analysis of water availability and the demands on it 

on a regional basis.  That exercise concluded that although there was adequate water for the 

overall region, a more detailed analysis for each subwatershed was required. A tiered analysis 

was undertaken.  

  

Each subwatershed underwent a simple Tier One Subwatershed Stress Assessment to identify 

any signs of moderate or severe levels of stress. Stress was found to be low in all 

subwatersheds except for the Trout/Turtle Lake subwatershed, which supplies the City of North 

Bay.   

 

The Trout/Turtle Lake Subwatershed Tier One analysis indicated moderate stress during the 

winter and the summer seasons, therefore requiring more detailed assessment at the Tier Two 

level.  The Tier Two Subwatershed Stress Assessment concluded stress levels to the 

Trout/Turtle Lake system exceeded the threshold for all months except March and April and, 

therefore, required that a Tier Three Local Area Risk Assessment be completed. 

 

The Tier Three Local Area Risk Assessment was conducted to investigate whether the City of 

North Bayẫs municipal water supply can meet its existing and planned demands. The Tier Three 

Local Area Risk Assessment considers four scenarios when evaluating the level of risk for the 

municipal supply.  They are as follows: 

1. Existing Land Use, Existing Pumping, Average Climate Conditions; 

2. Existing Land Use, Existing Pumping, Drought Conditions; 

3. Planned Land Use, Committed/Future Pumping, Average Climate Conditions; and 

4. Planned Land Use, Committed/Future Pumping, Drought Conditions. 

 

Simulated water levels for all four scenarios remained above critical lake level thresholds, 

resulting in the North Bay municipal supply quantity being assigned a risk level of Low.  These 

findings indicate that Trout/Turtle Lake can meet the current and planned demands of the North 

Bay municipal system while maintaining critical lake levels.  Due to the Low risk level, no 

significant or moderate water quantity threats were identified within the Trout/Turtle Lake 

subwatershed. 
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Water Quality  
 

The focus of planning with respect to water quality is to address all activities that are or would 

be a threat to drinking water if they occurred in vulnerable areas. 

 

To identify the vulnerable areas and threats for each system: 

¶ the system was characterized (type, population serviced, pumping rates, etc.); 

¶ vulnerable areas were delineated and scored for vulnerability according to the technical 

rules; and 

¶ threats, issues and conditions (both existing and potential) were identified. 

 

There are 19 prescribed categories of activities to which all defined threats to water quality 

belong and an additional two prescribed categories related to water quantity.  There are many 

possible circumstances for each prescribed activity.  For example, the handling and storage of 

fuel is a prescribed activity, but the significance of it as a threat depends on specific 

circumstances such as how much fuel is involved, how close it is occurring to the wellhead or 

intake, and how vulnerable is the well or intake. Each specific set of circumstances and the 

nature of the threat is counted as a separate threat in the Provincial Table of Threats resulting in 

multiple threats from a single activity.   

 

Threats are classified as either significant, moderate or low and all significant threats must be 

addressed by the Source Protection Plan with policies to reduce or eliminate the threat posed to 

below significant. Few of the municipal systems had any existing significant threats.   

 

The assessment of each system includes summary tables as follows: 

¶ areas where activities are or would be significant, moderate or low threats; 

¶ numbers of would be significant, moderate or low threats in each vulnerable area 

(related to pathogens or to chemicals); 

¶ list of applicable tables of circumstances; and 

¶ number of existing significant threats currently within each prescribed activity. 

 

The applicable Tables of Circumstances are important for property owners to understand in 

order to identify the activities that may pose a potential threat to municipal drinking water, 

depending upon where their property is located relative to the vulnerable areas.   

 

Callander was the only system that had a drinking water issue related to a non-natural source of 

a contaminant, and this is related to the toxin known as microcystin in blue-green algae.  As 

such, all sources of phosphorus (a key contributing factor to the growth of blue-green algae) 

within the areas of the watershed that potentially contribute water to the intake are considered 

significant threats. These are currently part of the Callander Subwatershed Phosphorus Study: 

an investigative study to assess the relative contributions of each source of phosphorus.  

 

The numbers of existing activities considered as significant threats to each municipal drinking 

water source are summarized in the table below with further information included in the 

municipal sections in this report (Sections 4 to 9).  
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Table ES-1.  Summary of Existing Threats, Issues, and Conditions in North Bay-

Mattawa Source Protection Area 

 

Municipal 

Drinking 

Water 

Source  

Source 

Water 

Type  

Prescribed Drinking Water 

Threat  

# of 

Significant 

Threat 

Occurences  

# of 

Anthro -

pogenic 

Issues  

Conditions  

City of 

North Bay 

Surface 

Water 
NA 0 0 0 

Municipality 

of Callander 

Surface 

Water 
NA 0 1* 0 

Village of 

South River 

Surface 

Water 
NA 0 0 0 

Municipality 

of 

Powassan 

Ground 

Water 

The establishment, operation or 

maintenance of a system that 

collects, stores, transmits, treats or 

disposes of sewage 

2 0 0 

Town of 

Mattawa 

Ground 

Water 

The establishment, operation or 

maintenance of a system that 

collects, stores, transmits, treats or 

disposes of sewage 

4 
0 0 

The handling and storage of fuel 9 

*Microcystin has been identified as an issue to the Callander Bay intake.  As a result, 705 significant 

threat occurences related to phosphorus loading and contributing to the production of microcycstin have 

been identified. 

 

The Updated Assessment Report is available online at www.actforcleanwater.ca and at the 

North Bay-Mattawa Conservation Authority (NBMCA) office at 15 Janey Ave., North Bay, ON.  

CD copies are available by request at   dwsp.comments@nbmca.on.ca or 705-474-5420. 

 

Public comments can be submitted on this Updated Assessment Report to the  

Source Protection Committee c/o the NBMCA until February 18, 2014 ấ 4:30 PM by mail or by 

email at dwsp.comments@nbmca.on.ca.   

 

Comments made to the Source Protection Committee on the Updated Assessment Report will 

be reviewed and summarized for inclusion in a submission to the Ministry of the Environment. 

 

http://www.actforcleanwater.ca/
mailto:dwsp.comments@nbmca.on.ca
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1.0 Introduction  
 

Following the public inquiry into the Walkerton drinking water crisis in May 2000, Justice Dennis 

OẫConnor 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 (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 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 Ministries of the Environment (MOE) and 

Natural Resources (MNR), and other stakeholders to facilitate the development of local, 

science-based Source Protection Plans. 

 

The Clean Water Act (2006) and the Drinking Water Source Protection Program form one 

component of a multi-barrier approach to protecting drinking water supplies in Ontario.  The five 

steps in the multi-barrier approach include: 

 

 

Following the Walkerton Inquiry, the Government of Ontario enacted the Safe Drinking Water 

Act in 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 

 

¶ Source water protection 

 

¶ Adequate treatment 

 

¶ Secure distribution system 

 

¶ Monitoring and warning 

systems 

 

¶ Well thought-out responses to  

adverse conditions 
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Drinking Water Act, along with their associated regulations, provide the legislative and 

regulatory framework to implement the multi-barrier approach to municipal drinking water 

protection in Ontario. 

 

Source Protection Planning Process  
 

The key objectives of the Source Protection Planning Process are to complete science-based 

Assessment Reports that identify the risks to municipal drinking water sources and to develop 

local Source Protection Plans that put policies in place to protect current and future sources of 

drinking water.  In doing so, the most up-to-date scientific understanding is used to create water 

management policies that are most appropriate for the unique characteristics of each Source 

Water Protection Area. 

 

Since 2005, municipalities and conservation authorities have been undertaking studies to 

delineate the areas around municipal drinking water sources that are most vulnerable to 

contamination and/or 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 North Bay-Mattawa Source Protection Area (Fig. 2-2). 

 

The Proposed Assessment Report was submitted to the Ministry of the Environment for 

approval on October 19, 2010.  Originally the Proposed Assessment Report was due for 

submission to the Ministry of the Environment May 11, 2010.  With approval from the Director, 

Source Protection Programs Branch, the submission date was extended to July 28, 2010 and 

subsequently to October 19, 2010. 

 

Opportunities for public review and input were made available on the Draft Assessment Report 

in July and August 2010. Review and input was also sought for the Proposed Assessment 

Report in September 2010 before it was submitted to the Province for review and approval.   

 

Since submission of the Proposed Assessment Report in October 2010, additional information 

became available which has been incorporated into this Updated Assessment Report.  This 

version is being posted for public comment from May 13 to June 13, 2011 prior to submission to 

the Province for review and approval.  

 

The Source Protection Plan is a document that will contain policies to protect sources of drinking 

water against threats identified in the Assessment Report.  The Plan will set 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; 

¶ timelines for implementing the policies and programs; and 

¶ how progress will be measured. 
 

Plan development will involve municipalities, conservation authorities, property and business 

owners, farmers, industries, health officials, community groups, and others working together to 

develop a fair, practical, and implementable Source Protection Plan. Public input and 

consultation is essential to completing this process. 
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As illustrated in Figure 1-1 the Source Protection Plan must be submitted to the Minister of the 

Environment by August 2012 for approval.  The MOE may appoint a hearing officer to deal with 

public concerns arising from the proposed Source Protection Plan. 

 

After approval of the Source Protection Plan, annual monitoring reports and progress reports on 

implementation will be required.  Implementation of the Source Protection Plan, once it has been 

approved by the Minister of the Environment, will be led by municipalities in most cases.  In 

some cases, conservation authorities, public health units, or other organizations may be 

involved in implementing policies. A range of voluntary and regulatory programs and tools will 

be available, including:  

 

¶ outreach and education;  

¶ incentive programs;  

¶ land use planning (zoning by-laws, and Official Plans);  

¶ new or amended provincial instruments;  

¶ risk management plans;  

¶ prohibition; and  

¶ land use restrictions.   

Figure 1-1.  Source Protection Timeline 
 

 

 

Source Protection Areas (SP Area) and Authorities  
 

The province has organized the Source Protection Program using watershed boundaries, rather 

than municipal or other jurisdictional areas. The watershed boundary is the most appropriate 

scale for water management, since both groundwater and surface water flow across political 

boundaries.  Each planning area is referred to as a Source Protection Area under the Clean 

Water Act (2006).   

 

The North Bay-Mattawa Source Protection Area (SP Area) includes the North Bay-Mattawa 

Conservation Authority (NBMCA) administrative area (2,800 km2) with its ten member 

municipalities and an additional 1,200 km2 comprised primarily of the South River watershed.  

This latter extension was required to provide source protection planning support to the 

Municipality of Powassan and the Village of South River.  It brings in portions of five additional 

municipalities, giving each the right to participate in the governance of the project.  Local 

governance and oversight rests with the Source Protection Authority, a board that includes the 

original conservation authority board as well as representatives of each of the additional 

participating municipalities.   
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Source Protection Committee  (SPC) 
 

In the SP Area, the source protection planning process is being led by a multi-stakeholder 

steering committee called the North Bay-Mattawa Source Protection Committee (SPC), which 

was formed in November 2007.  The Committee is currently responsible for directing the 

development of the Assessment Report and Source Protection Plan for the SP Area.  It is evenly 

comprised of representatives of municipalities, the economic sector, and the public at large. 

Because this Source Protection Area includes First Nationsẫ territory, the Clean Water Act 

(2006) requires that a seat be held for a representative from the band. As of date of publication 

of the Proposed Assessment Report, the General Manager of the North Bay-Mattawa 

Conservation Authority is actively discussing the vacancy with the Nipissing First Nation.  The 

list of members is summarized in Table 1-1.  

 
Table 1-1. Members of the North Bay-Mattawa Source Protection Committee 

 

Name Seat Held  Appoint ed by  

Barbara Groves Chair (2007-2013) Minister of the Environment 

Beverley Hillier Municipal 

Source Protection Authority 

George Onley  Municipal  

Randy McLaren Municipal 

George Stivrins Industrial/Commercial 

Dennis MacDonald Transportation 

Maurice Schlosser Agriculture 

John MacLachlan  Public At-Large 

Lucy Emmott Public At-Large 

Roy Warriner Public At-Large 

Vacant First Nations 

 

In October 2008, the Committee submitted its Terms of Reference for the North Bay-Mattawa 

Source Protection Area Assessment Report and Source Protection Plan to the Minister of the 

Environment.  The Terms of Reference set out the work plan for completing both the 

Assessment Report and Source Protection Plan, and received Ministerial approval on May 11, 

2009.  A copy of the North Bay-Mattawa Protection Area Terms of Reference can be found 

atwww.actforcleanwater.ca. 

 

 

Framework  of the Assessment Report  
 

The North Bay-Mattawa Source Protection 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.  All technical studies were managed by the North Bay-Mattawa 

Conservation Authority on behalf of each the municipalities involved: Callander, Mattawa, North 

Bay, Powassan and the Village of South River. Funding to complete the technical studies was 

provided by the Province of Ontario. 

http://www.actforcleanwater.ca/
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Within the SP Area there are five municipal drinking water systems.  The City of North Bay 

draws drinking water from Trout Lake, which is a part of the Mattawa River watershed.  The 

Municipality of Callander takes water from Callander Bay, which is the outlet of the Wasi River 

and a part of Lake Nipissing.  The Village of South River obtains drinking water from the South 

River. Both the Town of Mattawa and the Municipality of Powassan utilize groundwater. 

 

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 (referred to as Type II systems).  

Only municipalities with water distribution systems and the Minister of the Environment have the 

power to add additional non-municipal systems to the scope of the Drinking Water Source 

Protection studies.   

The technical studies summarized in this Proposed Assessment Report start with information at 

the watershed scale, and then move to the scale of the municipal drinking water system.  The 

descriptions of the technical work provided in the Proposed Assessment Report are summaries 

of more detailed technical reports.  Readers are encouraged to view the technical studies and 

background reports for each municipality available online at www.actforcleanwater.ca.   

 

Continuous Improvement   
 

The findings of this Assessment Report are based on the best available information.  It is 

recognized that new information relevant to the objectives of this process will continuously 

become available in the future.  Beyond the completion of this Assessment Report, 

municipalities and conservation authorities will continue to refine and improve these findings 

based on this new information, and will address the data gaps documented in the Assessment 

Report to the extent possible.  Opportunities for input and review of amended Assessment 

Reports will be made available to those affected by the proposed changes. 
 

Public Consultation  
 

Public input on the Draft & Proposed Assessment Report was sought during two comment 

periods between July and October 2010.  Further details regarding Public Consultations is 

included in Appendix D. 

 

Draft Assessment Report Consultations  
 

The first comment period for the Draft Assessment Report was held July 26 to August 31. 

Comments received during this period were considered by the North Bay-Mattawa Source 

Protection Committee (SPC) as it prepared the subsequent Proposed Assessment Report 

 

The public were invited to review the Draft Assessment Report on the web at 

www.actforcleanwater.ca. Hard copies were also available for viewing at the North Bay-Mattawa 

Conservation Authority Office, Municipal Offices of the five municipal water systems and well 

cluster, and at public libraries of the municipalities.  

 

As well, two public open houses and presentations were held to provide the public with an 

opportunity to learn about the results of the technical work summarized in the Assessment 

Report, ask questions, and provide comments. 

http://www.actforcleanwater.ca/
http://www.actforcleanwater.ca/
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The public meetings on the Draft Assessment Report were held on: 

¶ August 19, 2010 in Callander; and 

¶ August 24, 2010 in South River.  

 

For the Draft Assessment Report consultation period, members of the public were also invited to 

contact dwsp.comments@nbmca.on.ca for specific meeting details. 

 

Proposed Assessment Report Consultations  
 

The Proposed Assessment Report was posted and available for public review and comment for 

30 days.  No further changes to the Proposed Assessment Report were permitted to be made 

by the SPA; and comments received during this second consultation period were forwarded with 

the Proposed Assessment Report to the Ministry of Environment (MOE) for review and 

approval.  The MOE may direct the local SPC to make changes. 

 

Comments on the Proposed Assessment Report were to be submitted to the North Bay-

Mattawa Source Protection Authority by email to dwsp.comments@nbmca.on.ca, or by regular 

mail by October 18, 2010 to: 

 

David Mendicino, Chair,  

North Bay-Mattawa Source Protection Authority 

c/o North Bay-Mattawa Conservation Authority 

15 Janey Avenue,  

North Bay, ON  P1C 1N1 

 

2011 Updated Assessment Report Consultation s 
 

The Updated Assessment Report was posted and available for public review and comment for 

30 days.  No comments were received during this consultation period, so no comments were 

forwarded to the Ministry of Environment for review with the Updated Assessment Report. 

 

Comments on the Updated Assessment Report were to be submitted to the North Bay-Mattawa 

Source Protection Committee by email to dwsp.comments@nbmca.on.ca, or by regular mail by 

June 13, 2011 ấ 4:30 PM to: 

 

Barbara Groves, Chair, North Bay-Mattawa Source Protection Committee 

c/o North Bay-Mattawa Conservation Authority 

15 Janey Avenue,  

North Bay, ON  P1C 1N1 

 

2014 Updated Assessment Report Consultations  
 

Similar to the consultation on the 2011 update, the 2014 Updated Assessment Report was 

posted and available for public review and comment for 30 days, ending February 18, 201 at 

4:30 pm. Comments were to have been submitted by email to dwsp.comments@nbmca.on.ca, 

or by regular mail to: 

 

John MacLachlan, Acting Chair, North Bay-Mattawa Source Protection Committee 

mailto:dwsp.comments@nbmca.on.ca
mailto:dwsp.comments@nbmca.on.ca
mailto:dwsp.comments@nbmca.on.ca
mailto:dwsp.comments@nbmca.on.ca
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c/o North Bay-Mattawa Conservation Authority 

15 Janey Avenue,  

North Bay, ON  P1C 1N1 

 

No comments were received and this current version was subsequently approved by the 

Ministry of Environment and Climate Change on February 10, 2015. 

Overview  of Source Protection Risk Assessment Process  
 

The Assessment Report attempts to summarize all of the pre-existing background knowledge 

and findings of current technical studies to:  

¶ identify the vulnerable areas around municipal-residential drinking water sources; 

¶ determine the vulnerability within various zones in those areas; 

¶ identify existing and potential threats to water quality and quantity within each area; and 

¶ assess the risk level for threats that may contaminate or deplete the water supply. 

 

Vulnerable Areas  
 

What are vulnerable  areas?  
The Clean Water Act (2006) identifies four types of vulnerable areas related to drinking water 

sources: 

¶ Highly Vulnerable Aquifer (HVA) areas;  

¶ Significant Groundwater Recharge Areas (SGRA); 

¶ Wellhead Protection Areas (WHPA); and 

¶ Intake Protection Zones (IPZ). 

 

The first three vulnerable areas are associated with groundwater; intake protection zones are 

associated with surface waters (rivers and lakes).  The Highly Vulnerable Aquifer (HVA) areas, 

Significant Groundwater Recharge Areas (SGRA), and Wellhead Protection Areas (WHPA) are 

identified through consideration of geology, groundwater flow, and the permeability of surface 

material above the groundwater (aquifers).  In some cases, complex modelling may be 

undertaken. Intake Protection Zones (IPZ) are identified by considering the flow of surface water 

in a river or lake. In all cases, legislated Technical Rules direct methodology to provide 

consistency in both approach and interpretation of results. 

 

Vulnerable areas surrounding wells are called Wellhead Protection Areas (WHPA), whereas the 

vulnerable areas associated with surface water intakes are referred to as Intake Protection 

Zones (IPZ) (See details in Section 3.2.).  Highly Vulnerable Aquifers (HVA) and Significant 

Groundwater Recharge Areas (SGRA) are assessed at the watershed scale and are not 

necessarily associated with any particular municipal drinking water system. 

 

What is vulnerability?  
The term Ắvulnerabilityắ describes how easily a source of water, such as an aquifer, a river or a 

lake, could become polluted with a dangerous substance.  The vulnerability of an area can 

range from 1 to 10, with 10 being the most vulnerable.  The process for assessing vulnerability 

is different for groundwater and surface water systems, and also varies depending on whether 

the surface water source is a lake or river. 
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Drinking Water Threats  
 

What are threats to drinking water?  
Researchers have studied the areas around municipal wells and intakes to identify the human 

activities that could threaten those water supplies.  There are three categories of threats:  

chemical, pathogen, and water quantity. 

 

¶ Chemical threats include things like solvents, fuels, fertilizers, pesticides, and similar 

products.  They can be found in many different places such as factories, storage depots, 

gasoline stations, and farms. 

 

¶ A pathogen  is a micro-organism (e.g., bacteria or virus) that can cause sickness in 

humans.  Pathogens are often associated with human or animal waste. 

 

¶ Water quantity threats are activities that either reduce the ability of water to Ắrechargeắ 

(move from the surface to) an aquifer, or that contribute to the overuse of water. 

 

How are the locations of potential threats identified?  
Researchers working for municipalities or conservation authorities have used a variety of means 

to identify the locations of potential threats including provincial pesticide registries, industrial 

databases, interviews with property owners, questionnaires, and other means.  Details on 

individual threats, including their location and information are not identified in the Assessment 

Report.  Property owners will be notified directly if it is believed that an activity on their land is a 

potential threat in order to confirm the information. 

 

Assigning ẪHazard Ratingsẫ to Activities 
Not all threats are equal. The level of risk to human health posed by particular chemicals and 

pathogens depends on several factors including: 

¶ the quantity; 

¶ the toxicity; and 

¶ how it behaves in the environment (e.g., Does the chemical move rapidly or slowly 

through the ground? How long do bacteria live in groundwater? What is the method of 

release into the environment.) 

 

The Ontario Ministry of the Environment has produced Provincial Tables of Drinking Water 

Threats, identifying nearly 2000 potential chemical and pathogen threats.  The threats have 

been given a score on a scale from 1 ấ 10, with 10 being the most dangerous.  This is known as 

the Ắhazard rating.ắ  The table indicates the threat level of each activity, based on the surface 

water or groundwater vulnerability score.  

 

Calculating Threat Level: Low, Moderate or Significant  
 

Risk Score  Hazard Rating  

     80 - 100      Significant 

     60 ᾔ and < 80      Moderate 
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The goal of the Clean Water Act (2006) is to reduce 

the risk posed by significant threats to water 

supplies and to prevent new significant threats from 

developing.  So, it is necessary to sort out which 

potential threats are significant and which pose low or moderate risks. This is done by 

calculating the Ắrisk score.ắ   

 

The risk score is a combination of two factors:  

1. the vulnerability of the water source (on a scale of 1 to 10) and  

2. the hazard rating of the threat (also on a scale of 1 to 10). 

 

The risk score is calculated by multiplying the two factors together to provide a score out of 100. 

The score is then put into one of three categories: significant, moderate, or low. 

Threats from Conditions or Issues  
Threats to drinking water stemming from past or present land use activities that have impacted 

the land or water are referred to as conditions.    A condition could be an area of known 

contamination in the soil or a contaminant in groundwater that is impacting or has the potential 

to impact a drinking water source. 

 

Issues are identified generally by water quality analysis that reveals parameters that exceed 

acceptable standards.  When an issue is identified that is at least partially the result of human 

activity, the area of concern must be delineated (Issue Contributing Area) and then any activity 

therein that contributes to the issue is classified as a significant threat to drinking water. 

 

What does this mean for your property ? 
A property owner or business can use the Assessment Report to determine whether an activity 

on their property might be classified as a significant threat.  If your property is close to a 

municipal drinking water system, you can use the vulnerability maps associated with your local 

system to determine whether your property is in a vulnerable area with a score of 8 to 10.  

Larger scale maps are available for viewing at the North Bay-Mattawa Conservation Authority.   

 

If your property is located in a Wellhead Protection Area or Intake Protection Zone with a score 

of 8 to 10, use the Tables of Drinking Water Threats compiled by the Ministry of the 

Environment to determine whether any activities on your property might be considered a 

significant threat.  The Tables of Drinking Water Threats can be accessed using the following 

link:  

 

http://www.ene.gov.on.ca/environment/en/subject/protection/STDPROD_080600.html   

 
 

Uncertainty /Limitations  
 

All calculations contain inherent uncertainty due to incomplete data, data inaccuracies, and 

imperfect estimation and simulation tools.  Most of the sources of uncertainty are documented in 

the original technical studies that are available from the North Bay-Mattawa Drinking Water 

Source Protection website: www.actforcleanwater.ca.  It is important to consider the regional-

scale nature of the analyses and interpretations presented. Any model developed to represent a 

natural system is inherently a simplification of that natural system.  Part of the reason for this is 

that the complexities of the physical system can never be known well enough to incorporate all 

details into a numerical context.  This does not negate the value of listing numerical models as 

     40< and < 60      Low 

Risks with scores lower than 40 

are below the threshold of concern. 

http://www.ene.gov.on.ca/environment/en/subject/protection/STDPROD_080600.html
http://www.nbmca.on.ca/
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tools to help understand and manage natural systems; however, there is a need to recognize 

the limitations of such tools when interpreting results.  

 

Attempts to apply these findings to a different scale (such as individual parcels of land) may 

produce invalid results. Every effort was made to minimize uncertainty in all studies: data was 

cross checked with additional sources and external peer reviewers were consulted where either 

required or deemed advisable.  Methodology was appropriate for current purposes.  
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2.0 Regional  Overview  
 
 

2.1  Watershed Characterization  
 

 
The North Bay-Mattawa Source Protection 

Area (SP Area) is located in northeastern 

Ontario approximately 350 km north of 

Toronto and a similar distance west of 

Ottawa (Fig. 2-1).   

 

It covers approximately 4,000 km2 extending 

from the Town of Mattawa in the east to the 

City of North Bay in the west and south to 

the Village of South River (Fig. 2-3).   

 

A major divide cuts through the area from 

north to south directing water flow either 

towards the Mattawa River and the Ottawa, 

or to Lake Nipissing and the Great Lakes. 
 

To more easily study drainage patterns 

these two large watersheds are subdivided 

into a total of 14 subwatersheds as 

illustrated in Figure 2-2 and discussed in 

Section 2.2 Conceptual Water Budget as 

part of the detailed examination of how water  

flows through the SP Area.    
 

Human Geography  
 

Historic settlement and development of the area was driven by the nature of the landscape ấ 

directing access routes, limiting agricultural activities, challenging road construction. The 

Mattawa River extends from west to east across the northern portion.  It provided a major 

transportation link from Lake Nipissing in the Great Lakes watershed across to the Ottawa 

River, traditionally for First Nations and later for European fur traders.  Much of the terrain is 

rugged and otherwise difficult to navigate.  The City of North Bay was established on the divide 

at the only point east of Lake Nipissing where road and (eventual) rail access from south to 

north was possible without a major bridge.  

 

The total population residing within the SP Area is estimated at 74,500 (Statistics Canada, 

2007).  Population distribution and changes within the SP Area for the period 1996 to 2006 are 

indicated in Table 2-1. Note that since population data is reported based on political boundaries 

(municipalities, etc.) while the SP Area is defined by watershed boundaries, the total population 

for the SP Area is an estimate. 

 

Municipal boundaries and population centres serviced by municipal drinking water are also 

illustrated in Figure 2-3.  Jurisdictional considerations regarding applicability of provincial 

Figure 2-1. North Bay-Mattawa Source  
Protection Area in Northeastern Ontario  
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legislation to federal lands requires consideration, so the extent of federal lands and First Nation 

Reserve lands, mostly within the northwest portion of SP Area, are also shown in Fig. 2-3.  

 

Figure 2-2. North Bay-Mattawa Source Protection Area Subwatersheds   
 

 
  
  



North Bay - Mattawa Source  Protection Area ïAssessment Report  as approved Feb 10, 2015  

 

14   

Figure 2-3. Municipalities in the North Bay-Mattawa Source Protection Area 
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Table 2-1. Population Distribution and Change within the North Bay-Mattawa SP Area 

 

Name 
Municipal 

Designation  

1996 

Population  

2001 

Population  

2006 

Population  

% Change 

1996-2006 

Bonfield Township 1,765 2,064 2,009 13.8 

Callander Municipality 3,168 3,177 3,249 2.6 

Calvin Township 562 603 608 8.2 

Chisholm Township 1,197 1,230 1,318 10.1 

East Ferris Municipality
1
 4,139 4,291 4,200 1.5 

Mattawa Town 2,281 2,270 2,003 -12.2 

North Bay City 54,332 52,771 53,966 -0.7 

Papineau-Cameron Township 973 997 1,058 8.7 

Powassan Municipality 3,311 3,252 3,309 -0.1 

South River Village 1,098 1,040 1,069 -2.6 

Subtotal: 72,826 71,695 72,789 -0.1 

     Townships & First Nations Reserve only partially within SP Area (population of entire territory) 

Joly  Township 311 290 280 -10.0 

Machar Township 835 849 866 3.7 

Mattawan Township 115 114 147 27.8 

Nipissing   Township 1,524 1,553 1,642 7.7 

Nipissing 10  
First Nation 

Reserve 
1,381 1,378 1,413 2.3 

Strong  Township 1,393 1,369 1,327 -4.7 

Subtotal: 5,559 5,553 5,675 2.1 

Total: 78,385 77,248 78,464 0.1 

1. During preparation of this report, the Township of East Ferris made an administrative name change and is now 
called the Municipality of East Ferris.  This is simply for administrative purposes and does not affect the geographic 
area. 

 

Approximately 75% of the population is located in the City of North Bay which is the only major 

urban centre in the SP Area.  Most of the rest live in the towns and hamlets, but depending on 

the municipality, there may be a significant portion of the population on rural properties.  A large 

portion of the SP Area is virtually uninhabited. Population distribution and density is indicated on 

Table 2-2. 
 

Table 2-2. Population Density within the North Bay-Mattawa SP Area (2006) 

 

Name 
Municipal 

Designation  

2006 

Population  

Density 

2006 

(pop/km
2
) 

Census 

Calculated 

Land Area 

(km
2
) 

Municipalities Located Completely within the SP Area 

Bonfield Township 2,009 9.8 205.75 

*Callander Municipality 3,249 32.2 100.96 

Calvin Township 608 4.4 139.17 

Chisholm Township 1,318 6.4 205.26 

East Ferris Municipality
1
 4,200 28 149.76 

*Mattawa Town 2,003 548 3.66 
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Name 
Municipal 

Designation  

2006 

Population  

Density 

2006 

(pop/km
2
) 

Census 

Calculated 

Land Area 

(km
2
) 

*North Bay City 53,966 171.4 314.91 

Papineau-

Cameron 
Township 1,058 1.9 561.37 

*Powassan Municipality 3,309 14.9 222.75 

*South River Village 1,069 264.5 4.04 

Subtotal: 72,789     

      Municipalities Located Partially within the SP Area 

Joly  Township 280 1.4 193.82 

Machar Township 866 4.7 184.38 

Mattawan Township 147 0.7 199.52 

Nipissing   Township 1,642 4.2 387.4 

Nipissing 10  First Nation Reserve 1,413 23.1 61.22 

Strong  Township 1,327 8.4 158.73 

Subtotal: 5,675     

Total: 78,464   
1. During preparation of this report, the Township of East Ferris made an administrative name change and is now 
called the Municipality of East Ferris.  This is simply for administrative purposes and does not affect the geographic 
area. 

 

Drinking Water Systems  
 

Five centres in this SP Area have municipal drinking water systems classified as large municipal 

residential systems under O.Reg 170/03 (indicated in Fig 2-2 as DWSP municipalities).  The 

source for two of these systems is groundwater and the remaining three from surface water.  

Details for all five systems are summarized in Table 2-3 below.  Information on pumping rates 

for each system can be found in Section 2.5. 

 

Table 2-3. Municipal Drinking Water Systems in the North Bay-Mattawa SP Area 

 

Municipality 
Drinking Water 
System Name 

Drinking Water 
Source 

Drinking Water 
System 
Location 

Population 
Serviced 

Intake/Well Location 

Easting Northing 

Callander 
Callander Water 
Treatment Plant 

Surface Water 
(Callander 
Bay) 

100 Nipissing 
St., Callander 

1,700  625480 5119098 

North Bay 
North Bay 
Water 
Treatment Plant 

Surface Water 
(Trout Lake) 

248 Lakeside 
Dr., North Bay 

53,000  622779 5131488 

South River 
South River 
Water 
Treatment Plant 

Surface Water 
(South River 
Reservoir) 

28 Howard St., 
South River 

1,000  627817 5077532 

Mattawa 
Mattawa Well 
Supply 

Groundwater 
(Well x2) 

400 Bissett 
St., Mattawa 

2,251 676227 5131742 

Powassan 
Powassan Well 
Supply 

Groundwater 
(Well x2) 

Fairview Lane, 
Powassan 

1,000 
625874 5104525 

625890 5104592 
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Many people are serviced by other systems subject to regulation under O.Reg 170/03 under the 

Safe Drinking Water Act, 2002.  These are all listed in the Table 2-10 below.  The abbreviated 

types of systems listed below represent the following (Note that there are other types of systems 

listed under O. Reg 170/03 which are not mentioned in this report, since there are none known 

to the SP Area): 

¶ LMRS: Large Municipal Residential System (mentioned above) 

¶ LNMNRS: Large Non Municipal Non Residential System 

¶ NMYRRS: Non Municipal Year-Round Residential System 

¶ SNMNRS: Small Non Municipal Non Residential System 

 

Most of the remaining residents get their water from private residential wells or surface water 

intakes.   

 

Table 2-4. Non-Municipal Drinking Water Systems in the North Bay-Mattawa SP Area 

 

Municipality Type 

Drinking 
Water 
System 
Name 

Number 
DWS 

Location 
Population 
Serviced 

Capacity 
(L/s) 

Maximum 
Annual 

Capacity 
(L/year) 

Callander NMYRRS 
Green Road 
Cottages 

260048347 
80 Green 
Road, 
Callander 

  .5 15,768,000 

Callander NMYRRS 
Keeling 
Apartments 

260077701 
244 Hwy 
654 West, 
Callander 

18 1 63,072,000 

Callander NMYRRS 
Lagassie 
Trailer Park 

260072228 
128 Rivers 
East Road, 
Callander 

60 1.11 35,004,960 

Calvin NMYRRS 
Canadian 
Ecology Centre 
(Main Building) 

260061022 
6905 
Highway 17, 
Mattawa 

180 2 94,608,000 

North Bay NMYRRS 
Blue Sky 
Apartments 

260084669 
5429 Hwy 
11 North, 
North Bay 

10 .5 15,768,000 

North Bay NMYRRS 
Fairview Trailer 
Park And 
Campground 

260044525 

395 
Riverbend 
Road, North 
Bay 

  1.4  44,150,400 

North Bay NMYRRS 
Oasis Trailer 
Park 

260063089     .7 22,075,200 

North Bay NMYRRS Parkwood Villa 260074542 
5887 Hwy 
11 North, 
North Bay 

  2.8  88,300,800 

Powassan NMYRRS 
Trout Creek 
Apartments 

260048672 
105 Main 
Street, Trout 
Creek 

19 .8  25,228,800 

Bonfield SNMNRS Camp Caritou 260038675 

63 
Developme
nt Road, 
Bonfield 

  0.3 9,460,800 

Bonfield SNMNRS Ecole Lorrain 260014729 
245 Yonge 
Street, 
Bonfield 

  1.0 63,072,000 

East Ferris SNMNRS 
Ferris Glen 
Public School 

260009607 
30 Voyer 
Road, 
Corbeil 

  1.3 40,996,800 

Callander SNMNRS 
North Bay 
Rotary's Camp 
Tillicum 

260031512 Callander   2.8 88,300,800 
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Municipality Type 

Drinking 
Water 
System 
Name 

Number 
DWS 

Location 
Population 
Serviced 

Capacity 
(L/s) 

Maximum 
Annual 

Capacity 
(L/year) 

East Ferris SNMNRS 
Ecole St-
Thomas 
D'Aquin 

260014755 

1392 Village 
Road, 
Astorville 

  1.0 63,072,000 

East Ferris SNMNRS 
Nipissing 
Manor Nursing 
Care Centre 

260016445 
1202 Hwy 
94, Corbeil 

  2.6 81,993,600 

Nipissing Twp SNMNRS 
South Shore 
Education 
Centre 

260009672 

60 Beatty 
St, Nipissing 
Township 

  0.6 18,921,600 

North Bay SNMNRS 
Birchs 
Residence 

260009282 

168 Birchs 
Road, North 
Bay 

  2.8 88,300,800 

North Bay SNMNRS 
Cedarview 
Residence 

260009295 

105 
Larocque 
Road, North 
Bay 

  2.8 88,300,800 

Powassan SNMNRS 

Almaguin 
Highlands 
Community 
Living 

260021476 

8 Glendale 
Heights Dr, 
Powassan 

  0.8 25,228,800 

Powassan SNMNRS 
Lady Isabelle 
Nursing Home 

260016432 

102 Corkery 
Street, 
Trout Creek 

  0.2 6,307,200 

Powassan SNMNRS 
Mapleridge 
Public School 

260018642 

171 Edward 
St. S, 
Powassan 

  0.3 9,460,800 

Powassan SNMNRS 
Rutledge 
Residential 
Home 

260023946 
Box 542, 
Powassan 

  0.8 25,228,800 

South River SNMNRS 

Almaguin 
Highlands 
Secondary 
School 

260009555 

309 Hwy 11 
North 
Highway, 
South River 

  0.6 18,921,600 

South River SNMNRS 
Project 
D.A.R.E. 

260024739 

PO Box 
2000. Lot 4, 
Con 9, 
South River 

  1.1 34,689,600 

South River SNMNRS 
Southwind 
Retirement 
Home 

260067340 

8 Highway 
11 South, 
South River 

  2.8 88,300,800 

Unorganized SNMNRS 
Phelps Central 
School 

260009659 

19 Glenvale 
Drive, 
Redbridge 

  1.1 34,689,600 

 

 

Physical Geography  
  

Topography and Physiography 
 

Topographically the area consists of three distinct regions; the Northern Uplands, the Algonquin 

Highlands, and the Nipissing-Mattawa Lowland (Figure 2-4).  Faulting activities during the 
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preglacial period resulted in a substantial scarp formation on the north side of the Mattawa River 

with relief of approximately 100 m. Similar scarps are seen west of Powassan. Relief of up to 

260 m is found in the Algonquin Highlands. Both the Northern Uplands and Algonquin Highlands 

are characterized by rolling bedrock, thinly covered with glacial tills.  Rock knob terrain is 

common throughout the SP Area. The Nipissing-Mattawa Lowland, lying mainly to the south of 

the Mattawa River and across the centre of the SP Area, is associated with extensive lake 

sediments around and between bedrock outcrops.  Such lake sediments consist chiefly of 

varved clays with some rhythmically banded sands (Harrison, 1972).  Minor ridges and several 

large end moraine segments, drumlins and eskers are important elements.   

 
Figure 2-4. Topography in the North Bay-Mattawa SP Area 
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Figure 2-5 depicts the physiography using soil classifications and data from the Northern 

Ontario Geology Terrain Study (NOGETS; Gartner & Van Dine, 1980).  These classifications 

relate primarily to glacial processes and include the following:  

¶ exposed bedrock,  

¶ drift or till which is material pushed and deposited by glaciers, 

¶ glaciofluvial material and alluvium deposited by moving streams, 

¶ glaciolacustrine deposits formed beneath glacial lakes, and  

¶ organic sediments formed from vegetation in poorly drained areas (including swamps).  

 

Although this classification ignores soil particle size, the coarser grained materials tend to be 

associated with historic areas of moving water while finer particles settled from the still waters of 

glacial lakes.  Coarse-grained deposits are important for groundwater movement and aquifer 

recharge; fine-grained deposits, such as clay, impede the flow of water and often occur in a 

layer that protects the aquifer (water-bearing layer) from water-borne contaminants. Soil 

coverage throughout the area tends to be shallow (Fig. 2-6). The vast majority of the area has 

drift of less than 5 m in thickness. Till thickness reaches 5 to 10 m in several areas. There are 

occasional deep sand and gravel deposits but these are generally not extensive. Organic 

deposits commonly occur between the bedrock hills and in low-lying areas coupled with a high 

water table. 
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Figure 2-5. Physiography in the North Bay-Mattawa SP Area 

 
 

Where soils were more substantial, settlements established; soil was necessary for agriculture 

and facilitated road construction.  Because of the shallow rolling bedrock base, aquifers are 

mostly small and localized.  There are very few constructed overburden wells, but this may be 

due as much to business practicalities in the area as to a lack of suitable geologic conditions.  
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Figure 2-6. Overburden Thickness in the North Bay-Mattawa SP Area 
 

 
 

The bedrock geology of the SP Area is part of the Central Gneissic Belt of the Grenville 

Province of the Canadian Shield. Much of the study area consists of 1.8 to 1.6 billion year old 

gneisses that have been intruded by 1.4 to 1.5 billion year old granitic and monzonnitic plutons 

(Thurston, 1991), but also includes metamorphosed mudstones (Metagreywacke), sandstones 

(quartzite), and limestone (crystalline limestone/marble). From a hydrogeological perspective, 

these rocks are very hard and erosion resistant. However, continental tectonic forces have 

caused faulting, fracturing and jointing, providing minor pathways for groundwater movement. 

On the whole, the bedrock surface represents a relatively impermeable surface. Therefore, 

groundwater preferentially flows through the overlying materials. Most groundwater models in 

overburden aquifers consider bedrock to be a no-flow boundary and exclude it from the model.  

Even though it is recognized that hydraulic conductivity drops sharply with increasing 
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penetration, the data collected when modelling the groundwater flow system below the town site 

of Trout Creek indicated that the uppermost zone of bedrock should be included (Waters 

Environmental Geosciences Ltd, 2010). Only three groundwater system locations representing 

about 1% of the SP Area were modeled during development of this Assessment Report and 

each was found to be very different from the others. 

 

A general overview of the surficial geology of the North Bay-Mattawa SP Area is provided in the 

following paragraphs, taken largely from Gartner and VanDine (1980).  

 

Glacial till deposits  are the predominate characteristic the North Bay-Mattawa SP Area, with 

the exception of steep bedrock outcrop exposures and rock knob features. The SP Area is 

predominately overlain by subglacial till deposited during the last glacial ice advance (albeit thin 

in most places). Glacial till is a heterogeneous mixture of fine-grained and coarse-grained soils, 

and basically represents what is left after the glacial ice melted. The till matrix varies in texture 

from fine-grained silts to sands with clasts, ranging from small grains to large boulders. The till 

forms a thin, discontinuous veneer over the bedrock surface and thickens considerably in the 

valleys. As such, it represents an impediment but not a barrier to groundwater flow. End and 

medial moraines1 are scattered throughout the Nipissing-Mattawa lowland area east of Lake 

Nipissing. These moraines consist of bouldery silty sand till, and they occur as subordinate 

landforms in the rock knob terrain throughout most of the area (Gartner and VanDine, 1980). 

 

Glaciolacustrine sediments consist of well-stratified fine sand, silt and clay and are deposited 

in glacial lakes when melt water is trapped between the front of a glacier and a moraine or rock 

wall that prevents drainage. These deposits are present in a number of localities in the North 

Bay area and are especially concentrated along the north shore of Lake Nipissing. East of 

Bonfield Township the glaciolacustrine sediments range in texture from silty sand to silt and 

clay, and usually overlie bedrock or the till where present (Gartner and VanDine, 1980). These 

materials exhibit a relatively low permeability, but are flat lying and can contribute to high water 

table conditions. Glaciolacustrine deposits near Powassan consist of marginally more 

permeable sand and silt with minor clay (generally where rock knobs are less prominent) 

(Gartner and VanDine, 1980). In the region of Mattawa, the glaciolacustrine plains consist of 

clayey silt immediately south of the Mattawa and Ottawa Rivers (Gartner and VanDine, 1980). 

 

Organic deposits are found throughout the region and have collected in low-lying areas, 

covering sand and gravel outwash plains, glaciolacustrine deposits, and Precambrian bedrock. 

Although highly permeable, they are mostly in areas of groundwater discharge and in most 

cases do not contribute significantly to recharge of the groundwater table other than in the 

summer months.  In some areas they may mitigate rates of infiltration and runoff in the spring, 

retaining moisture like a sponge and creating reserves for drier summer months. 

 

Coarse -grained deposits  in the region are, for the most part, comprised of sand, gravel and 

boulders associated with kames, eskers, and moraines. Well-rounded, and well-sorted fluvial 

sands and gravels form large flat areas or terraces west of the Mattawa and Ottawa valleys 

(Harrison, 1972). Beach sands are also well sorted and well-rounded and form raised beaches 

                                                
1
Moraines are deposits of material left by melting ice. Medial and end moraines lie along the margin of ice sheets, whereas 

ground moraine is left in the footprint of the ice after melting. Moraines can either be lower permeability materials like si lty 
sands, or sandy silts,, or they can be comprised of sand and gravel and be highly permeable, depending on the material 
originally entrained in the ice. 
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or scarps (Harrison, 1972). These are all highly permable and serve regionally as groundwater 

recharge zones. 

 

Moraines  are an accumulation of earth and stones carried by glacial outwash which is usually 

deposited into a high point like a ridge.  The Rutherglen Moraine (south of Rutherglen) and the 

Genesee Moraine (15 km east of Powassan) are the two major moraines formed during the last 

ice recession (Harrison, 1972). They formed when ice flowed from the east through the Mattawa 

Valley lowland. The Rutherglen Moraine extends approximately 11 km from the Mattawa River 

southward towards Algonquin Park. The moraine, which many consider to be an esker, consists 

of five segments each with unique composition ranging from sand and gravel, to till and clay 

(Harrison, 1972). The Genessee Moraine is a large end moraine that lies parallel to the 

Algonquin Highlands. This moraine is more than 8 km long and up to 3 km wide in some places, 

and is composed primarily of sand and gravel (Harrison, 1972). 

 

Glacial outwash is widespread throughout the region. Immediately north of North Bay a large 

area of sandy gravel, gravely sand, or sand, blankets the Precambrian bedrock. In some places 

the overburden is over 30 m thick, but it is generally 3 to 5 m thick over the bedrock (Gartner 

and VanDine, 1980). Therefore, these areas can serve as local or regional aquifers, if saturated, 

as well as groundwater recharge features. Immediately north of the Mattawa River, outwash 

deposits are found along Highway 533 from the Town of Mattawa northwest into Antoine 

Township (Gartner and VanDine, 1980). The Town of Mattawa is underlain by a large east-west 

trending ground moraine on the western edge of town, and a sand and gravel outwash plain 

upon which most of the town is built. Larger and deeper outwash deposits have good potential 

for groundwater supplies (Harrison, 1972). The larger portion of the Town of Powassan is 

underlain by a confined sand and gravel aquifer, which is utilized by the municipal well system. 

The silty-clay confining layer varies in thickness, and ranges from 5 m to 6 m in the immediate 

vicinity of the townẫs two municipal wells. The confining layer may not be continuous and, in 

some localized areas, the confining layer is interpreted to be absent. 

 

Kames are ice-contact deposits that are typically laid down at the front of melting glaciers, and 

they are also a common landform on the rock knob terrain of the study area (Harrison, 1972). 

Many kames extend from Lake Talon to the southern margin of the North Bay area, a distance 

of approximately 35 km.  Kames are common in the Powassan area and southeast of Mattawa 

(Gartner and VanDine, 1980). Kames are recharge features and serve as local aquifers if 

extensive enough. 

 

Eskers are sand and gravel deposits that are formed from melt-water channels within or below 

a glacier. These long ridges of sand and gravel are well developed in the study area. In the 

Mattawa region, the eskers trend in a southerly direction, with the largest located north of the 

Town of Mattawa (Gartner and VanDine, 1980). One esker located in the Bonfield Township 

forms a single ridge and in most places rises 10 to 15 m above the surrounding landscape 

(Harrison, 1972). While these are groundwater recharge features, eskers can also be the source 

of small streams at their base. 

 

Mineral and aggre gate resources within the SP Area, include metallic and non-metallic 

deposits however, current mining activity is limited to sand and gravel extraction. Historically 

other mining activities have taken place in the watershed, but only by relatively small operations 

that were involved in the extraction of surficial deposits. During the 1920s, feldspar was mined in 

the Mattawa area. More recently mica has been mined at several locations in the lower Mattawa 

valley including the Purdy Mica Mine in Mattawa Township. There are extensive aggregate 
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extraction activities in the watershed, mainly within glaciofluvial deposits. A highly productive 

sand and gravel area is located north of the escarpment in North Bay. 

 

Vegetative Land Cover  
 

Only about 8% of the SP Area is classified as human land use in the forms of settlement 

infrastructure or agricultural pasture/cropland (Table 2-5).  Over 80% is forested and 7% is open 

water.  Dominant tree species include Red Pine, Eastern White Pine, Eastern Hemlock, Yellow 

Birch, Maple species, and Red Oak. The distribution of land cover classes is also shown in 

Figures 2-7 and 2-8. 

 

Table 2-5. Vegetative Land Cover in the North Bay-Mattawa SP Area 

 

Land 

Classification  

 Land Cover and 

Type  

 Area 

(km
2
)  

 % Coverage  
% Coverage 

by Class  

Human Land Use 

Settlement 

Infrastructure 80 2.0 8 

Pasture 252 6.3 

Forested 

Mixed Forest 1479 37.3 

80 
Deciduous Forest 1134 28.6 

Coniferous Forest 378 9.5 

Sparse Forest 170 4.3 

Wetland 

Treed Bog 93 2.3 

3 Open Bog 4 0.1 

Treed Fen 3 0.1 

Other 

Other 72 1.8 

2 Cutovers 11 0.3 

Burns 0 <1.0 

Water Water ấ Deep or Clear 281 7.1 7 

Bare Rock Bedrock Outcrop 6 0.1 0 

Total  3963 100 100 

 

 

Riparian areas  are the lands found along shorelines. The term refers to the transition zone 

between upland areas such as fields, and water features such as streams, wetlands, lakes and 

rivers. The zone may be intermittently inundated supporting wet meadow, marshy or swampy 

vegetation. They are frequently ecologically diverse, providing important habitat and physical 

attributes that stabilize shorelines and reduce contaminants in overland flows.  Residential 

development or agricultural activities have often resulted in alterations to shoreline areas.  Large 

portions of the SP Area are unpopulated with riparian areas in their natural state, but there has 

been little data collection or assessment of those.  If a 100 m strip along every shoreline were to 

be identified as a riparian buffer, it would amount to almost 15% of the SP Area. 

 

 

Wetland distribution  is relatively uniform across the SP Area with high concentrations of treed 

fens and treed bogs around Lake Nipissing in the Bear-Boileau Creeks and LaVase River 

watersheds.  Approximately 100 km2 of wetland covers the SP Area, or 2.5%.  Of the wetlands 

that have been evaluated, 11 are classified as Provincially Significant. They include the 

Callander Bay Wetland, Chippewa Creek Conservation Area Wetland, Duchesnay Creek 

Wetland Complex, Fish Bay Wetland, Gauthier Creek Marsh, LaVase Portage Conservation 
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Area, Louck Lake Wetland, Parks Creek Wetland, Rice Bay Wetland, South River Wetland, and 

the Upper Wasi River Swamp.  In addition, locally significant wetlands have been identified in 

most SP Area subwatersheds. 
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Figure 2-7. Wooded Land Cover in the North Bay-Mattawa SP Area 
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Figure 2-8 Non-Wooded Land Cover in the North Bay-Mattawa SP Area 
 

 
 
 

Aquatic Habitats 
 

Aquatic habitats are diverse, again due to the large unpopulated and undeveloped expanses of 

the SP Area, as well as the varied topography, shallow soils and impervious bedrock. Locations 

of warm water, cool (mixed) water and coldwater fisheries are indicated according to thermal 

aquatic regimes (Fig. 2-9). Cold water usually originates from groundwater discharge (baseflow) 

whereas warm water comes from overland flows. Therefore thermal regimes are important to 

understanding the movement of water through the system.  Observing the distribution of 

coldwater and warm water fish species is a relatively simple way to identify thermal regimes; the 
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information tends to be readily available as it is collected for other purposes.  In the North Bay-

Mattawa SP Area, cold water lake fisheries tend to be located in the upland areas and warm 

water fisheries in the lowlands. 
 

Figure 2-9 Thermal Aquatic Regimes in the North Bay-Mattawa SP Area 
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Macroinvertebrate communities are valuable indicators of environmental conditions in aquatic 

habitats, typically found along shorelines, bottom substrates, and within the water column.  

Benthic monitoring was started in Chippewa Creek, an urban creek in North Bay, in 2009.  Prior 

to that, sampling of benthic macroinvertebrates was occasionally conducted as part of broader 

water quality studies in the 1960s and 1970s in Trout, Wasi and Graham Lakes; in Four Mile, 

Chiswick, Chippewa, Sharpes, Blueseal, Cahill, and Landis Creeks; and in the Kaibuskong and 

North Rivers.  Macroinvertebrate diversity and abundance were found to be low in Graham 

Lake, Wasi Lake, and Chiswick Creek, indicating eutrophic, oxygen-poor conditions.  

Macroinvertebrates were also sampled as part of the Wasi River Management Study conducted 

in 1984. 

 

Aquatic habitats can be impacted by human activities such as urban-suburban development, 

road construction, agriculture, forestry, mining, and hydroelectric development. Changes such 

as shoreline alteration, water level fluctuation, siltation, flooding, and acidification exemplify how 

both water quality and quantity can be affected. 

 

The Chippewa Creek monitoring program will attempt to compare conditions in undisturbed and 

disturbed sites, and may be expanded in the future beyond Chippewa Creek. Currently baseline 

conditions are still being established. 

 

Species at Risk 
 

The locations of species at risk are purposely not provided in this document or its associated 

maps due to the sensitivity of these species to disturbance and the risks for some species of 

illegal collection for the pet trade and direct persecution.  Any direct linkages between source 

water protection features and species at risk occurrences should be handled in confidence by 

Ministry of Natural Resources staff with appropriate data sensitivity training. This information 

should be kept confidential with limited distribution. 

 

Aquatic species are relevant to source protection planning for a number of reasons. Depending 

on water resources for part or all of their life cycles, these species are inherently tied to water 

quality and quantity issues. Their presence and abundance may serve as indicators of water 

quality. Considering the food web, other species depend on aquatic species for food. In this 

way, water quality and quantity conditions may indirectly impact these species with respect to 

food availability and contamination. The following information was compiled prior to 2007. 

 

Designations  
The Ministry of Natural Resources defines species at risk as ẮAny plant or animal threatened by, 

or vulnerable to extinction.ắ (MNR 2006d) As described below, designated species at risk are 

afforded protection under a variety of pieces of legislation, policies, and guidelines. They are 

also subject to stewardship initiatives and recovery efforts. 

 

A speciesẫ status may be assessed and designated2 at both provincial and federal levels. ẮAt 

riskắ categories include Extirpated, Endangered, Threatened, and Special Concern. These 

categories build upon one another: 

                                                
2 Candidate species are evaluated by scientific committees of species experts. Provincially species are 
assessed by the Committee on the Status of Species at Risk in Ontario and desig nations are assigned 
by the Minister of Natural Resources and listed in the Species at Risk in Ontario List (MNR 2006e); 
Federally species are assessed and designated by the Committee on the Status of Endangered Wildlife 
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¶ Extirpated species are those that no longer exist in the wild in Ontario or Canada but 

may still occur naturally somewhere else.  In some cases, individuals of an extirpated 

species may be found in captivity (i.e. zoos). For some, it may be possible to reintroduce 

the species if the issues causing its extirpation have been mitigated. (COSEWIC 2006; 

MNR 2006e) 

¶ Endangered species face an immediate threat of extirpation or extinction. In Ontario, 

endangered species are candidates for regulation and protection under the provincial 

Endangered Species Act3. Those which are listed in regulation under this Act are 

generally referred to as Endangered-regulated. (COSEWIC 2006; MNR 2006e) 

¶ Threatened species face limiting factors to their continued existence in the wild. If limiting 

factors are not mitigated, these species may become endangered. (COSEWIC 2006; 

MNR 2006e) 

¶ Species of Special Concern are at risk of becoming threatened or endangered generally 

due to inherent biological limitations, human activities and/or natural events. (COSEWIC 

2006; MNR 2006e) 

 

Other categories used include Extinct, Data Deficient and Not at Risk. 

 

¶ Extinct species are no longer Ắat riskắ of disappearing as they have already disappeared. 

They no longer exist at all, anywhere in the world. (COSEWIC 2006; MNR 2006e) 

 

¶ Not at Risk species are those whose status has been evaluated by an assessment 

committee but determined to not be at risk at that point in time. (COSEWIC 2006; MNR 

2006e) 

 

¶ Data Deficient refers to those candidate species for which not enough information is 

available to assess their status. (COSEWIC 2006; MNR 2006e) 

 

These status designations are very important as they provide legal or policy protection, or 

stewardship direction for species and their habitats.  

 

Legislative Protection  
As mentioned, at the provincial level, endangered species listed in regulation under the 

provincial Endangered Species Act (i.e. Endangeredấregulated species) are provided province-

wide protection for both the species and its habitat. The Planning Act provides protection for the 

habitat of Endangered (regulated and not-regulated) and Threatened species. The Fish and 

Wildlife Conservation Act provides some protection to those species at risk listed as Ắspecially 

protectedắ under the Act. (MNR 2006e) 

 

                                                                                                                                                       
in Canada which maintains a list of designated species. (COSEWIC 2006) In response, the federal 
government may chose to assign status designations and list species under the Species at Risk Act. 
(Species at Risk Act, 2002) 
 
3 It should be noted that the Endangered Species Act is currently undergoing a legislative review to 

strengthen provisions for species at risk, as mandated under Ontarioôs Biodiversity Strategy (MNR 
2006b). The progress of this review should be monitored to ensure compliance with any new protection 
provisions and to accommodate any additional species at risk afforded legal protection provincial ly 
under a revised Endangered Species Act or new species at risk legislation. Following a period of public 
consulation, the proposed Endangered Species Act 2007 was introduced into the legislature on March 
20, 2007 for consideration and has passed first reading. (MNR 2006d).  
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At the federal level, Extirpated, Endangered and Threatened species are provided species, 

residence and habitat protection under the Species at Risk Act (Government of Canada 2006). 

In addition, many migratory birds are provided protection under the Migratory Birds Convention 

Act, while fish habitat protection is given through the Fisheries Act and associated regulations. 

(MNR 2006e) 

 

Threats  
Threats to aquatic and semi-aquatic species include: 

¶ Shoreline development and alteration (loss of habitat);  

¶ Water pollution (via rain, runoff, direct application, spills);  

¶ Unnatural water level alteration (exposure/isolation, changes in flow patterns, erosion, 

flooding of nests); 

¶ Drainage (exposure/isolation, loss of habitat, loss of prey habitat); 

¶ Invasive species; 

¶ Barriers (dams, roads); 

¶ Disturbance (noise, water traffic); 

¶ Over-harvesting;  

¶ Climate change (causing water temperature changes, changes in aquatic vegetation 

communities). 

 

Species at Risk in the North Bay -Mattawa SP Area  
 

The SP Area has 14 provincially and/or federally designated species at risk (Table 2-6).  As a 

result of their habitat and/or food sources, those directly influenced by water quality and/or 

quantity include Bald Eagle, Black Tern, Least Bittern, Peregrine Falcon, Aurora Trout, Lake  
 

Table 2-6. Species at Risk within the North Bay-Mattawa SP Area 

 

Taxon  Species Common Name Scientific Name 
Ontario 

Status  

Federal 

Status  

Birds 

 

Bald Eagle (northern population ấ 

north of French and Mattawa 

Rivers) 

Haliaeetus leucocephalus 

alascanus 

SC NAR 

Bald Eagle (southern population ấ 

south of French and Mattawa 

Rivers) 

Haliaeetus leucocephalus 

alascanus 

END-R  

 

NAR 

Black Tern Chlidonias niger SC NAR 

Least Bittern Ixobrychus exilis THR THR 

Peregrine Falcon Falco peregrinus anatum THR THR 

Red-shouldered Hawk Buteo lineatus SC SC 

Fish 

Aurora Trout Salvelinus fontinalis 

timagamiensis 

END END 

Lake Sturgeon (Great Lakes 

population) 

Acipenser fulvescens NAR NAR 

Northern Brook Lamprey Ichthyomyzon fossor SC SC 

Reptiles 

Blandingẫs Turtle Emydoidea blandingii THR THR 

Eastern Hog-nosed Snake Heterodon platirhinos THR THR 

Eastern Massasauga Rattlesnake Sistrurus catenatus THR THR 

Eastern Milksnake Lampropeltis triangulum 

triangulum 

SC SC 
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Eastern Ribbon Snake Thamnophis sauritus sauritus SC SC 

Wood Turtle Clemmys insculpta END SC 
(Sources: NHIC 2006; MNR 2006e; DFO 2006a; DFO 2006b; Totten Sims Hubicki 1997a citing NBMCA 
1996; OPGI 2005) 

 

Sturgeon, Northern Brook Lamprey, Blandingẫs Turtle, Eastern Hog-nosed Snake, Eastern 

Ribbon Snake and Wood Turtle (marked with an asterisk in the descriptions below). Other 

species at risk of interest noted in the area include Red-shouldered Hawk, Massasauga 

Rattlesnake, and Eastern Milksnake, however these species are not as closely tied to water 

resource issues as those mentioned previously  
 

Other Rare Species  
 

In addition, a number of rare, aquatic and semi-aquatic species are known to occur in this area. 

Of particular interest are the river- and pond-breeding dragonflies associated with the Mattawa 

River whose presence and abundance may serve as indicators of water quality. Rare plant 

species of interest include Algae-like Pondweed and Blunt-lobe Grapefern due to their 

association with water quality and quantity. 

 

Habitats at Risk 
A patch of the rare ẮAtlantic Coastal Plain Shallow Marsh Typeắ vegetation community occurs in 

the South River and ReserveấBeatty Creeks watersheds in the Township of Nipissing. This 

vegetation community is considered very rare provincially (S3) with few remaining hectares. 

Available information suggests it is imperiled globally (G2?). (NHIC 2006)  

 

Invasive Species  
There are over 160 non-native species occurring in the Great Lakes watershed of which many 

are considered Ắinvasiveắ. The spread of invasive species is monitored through a partnership 

program involving Ontario Federation of Anglers and Hunters and the Ministry of Natural 

Resources. 

 

Typically non-native, invasive species have high reproductive rates, lack natural population 

checks such as predators and disease, and aggressively out-compete indigenous species for 

resources.  Once introduced, invasive species spread quickly. Once established they are 

difficult to eradicate. (OFAH 2006) 

 

Aquatic invasive species have been introduced to the Great Lakes system as a result of world-

wide boat traffic, aquarium and water garden trades, and the aquaculture industry. Through 

recreational activities such as boating, angling, scuba diving, and flying (float planes), these 

species can be spread to inland lakes and rivers. Plants, fish, mussels, parasites, and other 

small organisms can be transported via boat hulls, boat trailers, float plane floats, scuba gear, 

bait buckets, ballast water, bilge water, and live wells. (OFAH 2006) 
 

Invasive Species in the SP Are a 

Two invasive species in are found in the SP Area, namely Spiny Waterflea (Bythotrephes 

longimanus) and Purple Loosestrife (Lythrum salicaria).  Purple loosestrife is a common and 

widespread invasive which has been in the area for over a century.  The spiny waterflea was 

first discovered in Lake Nipissing in 1998 and occurs within Callander Bay. 
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Water Quality  
 

Surface Water Quality and Monitoring 
In Ontario, standards and guidelines have been established to protect water for designated uses 

such as drinking, recreation, agricultural irrigation, and the protection of aquatic life.  The 

Ontario Drinking Water Quality Standards (ODWS; O.Reg 169/03) ensure that drinking water 

supplies pose a minimum risk to public health.  The Provincial Water Quality Objectives 

(PWQO) are designed to protect all forms of aquatic life and to protect recreational water uses.  

  

Water quality is currently monitored monthly from April through November at seven locations 

within the SP Area as part of the Provincial Water Quality Monitoring Network (PWQMN). 

http://www.ene.gov.on.ca/environment/en/resources/STD01_076358.html 

 

Data has been collected provincially since 1974, but local participation has varied over the years 

depending on available funding and identified issues. An attempt was made in 2006 to establish 

locations for more consistent long term monitoring.  Locations must be on flowing water and 

include rivers draining a variety of areas: unpopulated forested, urban, and agricultural.  The 

PWQMN stations within the SP Area are listed in Table 2-7 below and shown on Figure 2.10. 
 

Table 2-7. Provincial Water Quality Monitoring Network (PWQMN) Stations 

 

Station ID  Station Name Location  
Operatio nal 

Status  

3013301302 Duchesnay Creek Main St W. (Hwy 17B), North Bay 
1968-1994,  

2007-present 

3013301902 Chippewa Creek 
Memorial Dr, Amelia Park, close to 
mouth into Lake Nipissing, North Bay 

1968-1994,  
2003-present 

3013302302 South River 
Hwy 11, downstream of Village of 
South River 

1973-1991,  
2007-present 

3013303002 Wasi River 
Lake Nosbonsing Rd, Hwy 654, 
upstream of falls near outlet to 
Callander Bay, S of Callander 

1984-1994,  
2003-present 

18607002002 Mattawa River Near Mattawa Island, Mattawa 
1968-1994,  

2007-present 

18607006002 Kaibuskong River 
Hwy 17 downstream of Lake 
Nosbonsing, N. of Bonfield 

1972-1994,  
2007-present 

18607008002 
Amable Du Fond 
River 

Hwy 17,  E. of Hwy 630, W of Mattawa 
1972-1992,  

2007-present 

 

Data from the PWQMN stations are shown in Table 2-8.  PWQMN water chemistry parameters 

determined by laboratory analysis include a wide range of parameters such as chloride, total 

phosphorus, nitrate, total suspended solids, zinc and many more. As well, physical parameters 

including temperature, pH, dissolved oxygen and conductivity are measured in the field. For the 

most part throughout the watershed, chemical parameters are consistently well below limits 

established by Provincial Water Quality Objectives (PWQO), the low levels reflecting the 

generally undeveloped conditions and relative lack of pollutant sources. Even Chippewa Creek, 

which drains some urbanized portions of the City of North Bay, meets the PWQO although 

chloride levels are sometimes much higher than in non-urbanized watersheds, most likely due to 
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road salt application. Chippewa Creek also tends to exhibit the highest levels of total dissolved 

solids and nitrates. It has been noted that the Wasi River also displays seasonal spikes of 

nitrates in late August or early September (still well below PWQO limits), but the cause has not 

been investigated. There has been significant interest in phosphorus levels in some waterbodies 

for quite a few years so more information from other sampling is available in those cases. 
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Table 2-8. PWQMN Sample Results (2003-2009) 
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Figure 2-10. Water Quality Monitoring Station and PTTW Locations  
 

 
  

Phosphorus is usually the limiting nutrient for algae growth in aquatic systems. It is a parameter 

of concern at two opposite extremes within the SP Area for the Callander and North Bay source 

waters.  The Wasi River has consistently exhibited high levels of total phosphorus along with 

Wasi Lake and Callander Bay into which it drains.  Eutrophication as evident in excessive 

growth of algae in the latter waterbodies has been an ongoing concern for many years. 

Callander Bay is the source for the municipal drinking water supply for Callander and has 

experienced blooms of toxic blue-green algae. Therefore, phosphorous sources contributing to 

the proliferation of those species of algae are currently the subject of a study due to be 

completed by November 2010.  There is additional discussion included in the Callander Section 

of this report. 
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The other waterbody where phosphorus has been closely monitored is Trout Lake.  Trout Lake 

is also the source for a municipal supply, namely the City of North Bay.  However Trout Lake is 

a deep, cold, oligotrophic lake of very low nutrient status.  Until recently, North Bay's water 

treatment system did not include filtration so was dependent upon very clear water largely 

devoid of algae or other particulates to ensure the effectiveness of disinfection.  The City of 

North Bay has consistently supported the monitoring of phosphorus levels in Trout Lake on a 

weekly basis at eight sites since 1986.  Over that period phosphorus levels have remained 

relatively consistent and do not display any obvious trends.  Four Mile Bay is a long narrow and 

relatively shallow bay of Trout Lake, with a significant number of residences (some seasonal).  

Fed by Four Mile Creek, both the bay and the creek have been the subject of additional 

monitoring for signs of eutrophication and nutrient loading.  Four Mile Creek is small and narrow, 

and exhibits substantial fluctuations in phosphorus concentrations but no discernable trends are 

evident.  The last two years of data collection had extremely high rainfall, so any recent 

increases could be due to the unusual weather conditions. 

 

High levels of zinc were noted in Four Mile Creek following an ONR train derailment in 1967 that 

resulted in substantial spillage of zinc and lead concentrates. Clean-up efforts were undertaken; 

however, 179 tons of lead concentrate and 630 tons of zinc concentrate were not recovered.  

Current data indicate that zinc concentrations are still elevated (average 22.7 ͻg/L between 

2003 ấ 2005) and close to the PWQO limit of 25 ͻg/L.  Increases in lead concentrations were 

not identified. 

 

Assessments of the quality of surface water at municipal drinking water intakes are included in 

the relevant municipal Sections of this report. 

 

Groundwater Quality and Monitoring  
 

In 2003, six monitoring wells were installed in the North Bay-Mattawa region as part of the 

Ministry of the Environment Provincial Groundwater Monitoring Network (PGMN) program.  As 

part of the PGMN, information on both groundwater levels and water quality is collected.  

Currently six stations are located in the SP Area (Table 2-9, Figure 2-10).   
 

Table 2-9: Provincial Groundwater Monitoring Network (PGMN) Wells 

 

GA # Name Location  Depth (m)  
Static Water 

Level  

272 Fabrene Inc. Fabrene Inc. 24.7 5.50 

274 Marshall Park Marshall Avenue at Booth Rd 5.18 3.74 

277 
Trans Canada 

Pipeline 
Hwy 11 N 10.8 7.74 

390 Chisholm Beach Rd, public beach 141 2.33 

391 Bonfield Grand Desert Rd and Boundary Rd  79.3 10.54 

392 Feronia Cemetery Rd and Hwy 63 91.9 10.07 

 

A summary of key groundwater quality parameters, as taken for the PGMN program from 2003 

to 2009, is available in Table 2-6.  The information gathered through the PGMN helps to set 

baseline conditions, assess how groundwater is affected by land use and water use, help 

identify trends and emerging issues, and provide a basis for making resource management 
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issues.  Initial samples were taken in 2003 while a second and third set of samples were 

collected in 2007.   Water quality samples have since been collected annually in four of the six 

wells (GA274, 277, 391 and 392).   

 
Although the data is too sparse to conclude any definitive trends, a review of available 

information indicated that there are very few water quality issues. There are some parameters 

which were detected at elevated levels that are attributed to natural sources, such as iron, 

hardness and manganese. However all of these parameters are aesthetics related and easily 

treated to improve the aesthetic quality of the water. One health related naturally occurring 

parameter that was detected in two wells is sodium.  Sodium is an important concern to people 

on sodium restricted diets.  

 
Table 2-10. PGMN Sample Results (2003-2009) 

 

Parameter  Statistic  

PGMN Location and Well Number  

Marshall 

Park 

Trans 

Canada 

Pipeline  Chisholm  Bonfield  Feronia  

GA 274 GA 277 GA 390 GA 391 GA 392 

Chloride 
(mg/L) 

Minimum 5 7.7 10 0.5 9 

Maximum 45 14.6 46 1 29.5 

Conductivity 
(uS/cm) 

Minimum 867 73 - 144 237 

Maximum 878 98 348 155 501 

DIC (mg/L) 
Minimum 116 3 21 14.8 26 

Maximum 206 5.8 23.2 16.8 30 

DOC (mg/L) 
Minimum 15 0.7 0.8 0 0.6 

Maximum 20 1.15 4 0.6 1.2 

Flouride 
(mg/L) 

Minimum 0.1 0.01 0.95 0.11 0.67 

Maximum 0.2 0.027 1.7 0.15 1.11 

Nitrate 
(mg/L) 

Minimum <0.005 1.05 <0.005 <0.005 <0.005 

Maximum 0.09 1.74 <0.005 0.2 3.98 

Total 
Phosphorus 
(mg/L) 

Minimum 0.16 0.02 <0.02 <0.02 <0.02 

Maximum 2.28 0.53 0.02 0.02 0.02 

TDS (mg/L) 
Minimum 570 28 128 94 144 

Maximum 828 64 226 144 326 

Calcium 
(mg/L) 

Minimum 123 2.8 19 17 39 

Maximum 173 6 23 150 72.6 

Copper 
(mg/L) 

Minimum 0.0004 0.0002 <0.001 <0.001 0.0002 

Maximum 0.004 0.002 0.002 0.003 0.003 

Iron (mg/L) 
Minimum <0.05 0 <0.03 0.0006 0.008 

Maximum 28.9 <0.03 0.07 12 0.05 

Magnesium 
(mg/L) 

Minimum 25.2 0.64 4.5 5 3.65 

Maximum 43.2 1.05 6.1 38 8.8 

Sodium 
(mg/L) 

Minimum 37.7 7.8 31 2 9 

Maximum 72.6 9.86 44 56 13.1 

Zinc (mg/L) Minimum 0.0012 0.0003 <0.005 0.0005 0.0005 
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Maximum <0.01 <0.01 <0.01 <0.01 <0.01 
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Limitations:  
 

Bedrock Geology 
Overburden thickness and the contour of bedrock surface were interpreted using available 

Water Well Information System data. Well data was only available for the smaller, populated 

area within the Source Protection Area.  Data gaps exist for areas north and south of the 

populated areas, preventing interpretation of overburden thickness and the contour of bedrock 

topography for these areas.   

 

Surficial Geology 
The Surficial Geology of Southern Ontario dataset does not provide mapping data for surficial 

geology of a small section in the south-western corner of SP Area. Therefore data from the 

Northern Ontario Engineering Geology Terrain Study (NOEGTS) was also used in order to 

provide seamless coverage of the SP Area. 

 

Physiography 
The Physiography of Southern Ontario only covers the southern section of the SP Area. Maps 

were developed by combining Northern Ontario Engineering Geology Terrain Study data (covers 

northern part of SP Area) and and Surficial Geology of Southern Ontario (covers southern part 

of SP Area). 

 

Soils 
There is a lack of complete and accurate mapping of soils for the SP Area. Best available soil 

information at this point is derived from underlying geology data. (Harry Cummings & Associates 

Inc 2001) Soils data for most of the SP Area is covered in the 1:50 000 scale soils data provided 

by the Ministry of Agriculture, Food and Rural Affairs so this dataset was used.  No data is 

available for the Townships of Joly, Machar, Nipissing and Strong, and information is missing for 

part of Algonquin Park.  

 

Species at Risk 
The SP Area has not been extensively surveyed for occurrences of species at risk. The 

provincial Natural Heritage Information Centre, Ministry of Natural Resources, and Fisheries and 

Oceans Canada do not provide consistent data on species at risk in this area. Known 

occurrences appear to be associated with easily accessible study routes. Records may have 

resulted from other studies conducted in the area. 

 

Water Quality 
There are limitations in regards to assessing accurate trends relating to water quality in the SP 

area.  Provincial programs such as the PWQMN and PGMN each involve the collection of 

surface water and groundwater samples, respectively, with the overall goal of water quality 

monitoring and assessment.  Although these are useful tools, the amount of data currently on 

hand within the NBMCA SP Area is too sparse to determine dominant trends.  Monitoring will 

continue towards an accurate statistical analysis of water quality parameters within the broader 

SP Area.  A water quality analysis for the separate Municipalities in this report is further 

discussed in later sections. 
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2.2 Groundwater Vulnerability across  the Source Protection Area  
 

 

Determining groundwater vulnerability is a critical component towards the delineation of 

vulnerable areas in respect to groundwater.  This includes Significant Groundwater Recharge 

Areas (SGRAs), Highly Vulnerable Aquifers (HVAs), and Wellhead Protection Areas (WHPAs).  

The Intrinsic Susceptibility Index (ISI) method was used for each groundwater vulnerable area in 

this assessment.  Further refinement of individual WHPAs in relation to vulnerability are 

discussed in each municipal subsection, while SGRAs and HVAs are further discussed below. 

 

The nature of surficial deposits largely determines the susceptibility (mapped as Intrinsic 

Susceptibility Index - ISI) of the underlying aquifers to water-borne contaminants.  Overburden 

soil layers are classified based on how readily each transmits water, and the thickness of each 

is considered. The estimated protective value of each layer is then added to calculate the total 

susceptibility at any point.  

 

Most of the SP Area is shown as having high susceptibility. Data for this assessment comes 

from various sources; water well records being perhaps the most highly relied upon because of 

their detail and availability. Water well records provide a description of each soil type 

encountered and its depth during the drilling of a well.  However, it should be recognized that in 

unpopulated areas, there are few well records and little data regarding the nature of the soils at 

depth. Therefore, the uniformly high susceptibility indicated in the southeast portion of the SP 

Area, mostly in the sparsely populated Algonquin Highlands, would probably be more variable if 

there were data available at a finer scale.  

 

This mapping was originally prepared for the NBMCA Groundwater Study (Waterloo 

Hydrogeologic, 2006) and subsequently refined in some locations with the acquisition of 

additional data during the municipal groundwater studies for Mattawa, Powassan and Trout 

Creek; additional information is available in the 2006 Waterloo Hydrogeologic report. 

 

SGRAs and HVAs were delineated using the mapped intrinsic susceptibility (Figure 2-11), as 

well as through further criteria discussed below. 
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Figure 2-11. Intrinsic Groundwater Vulnerability in the North Bay-Mattawa SP Area  
 

 

 

2.2.1 Significant Groundwater Recharge Areas (SGRAs)  
 

Significant Groundwater Recharge Areas (SGRAs) are a type of vulnerable area identified in the 

Technical Rules (MOE, 2009b) that will be protected under the Clean Water Act (2006). 

Recharge areas are land areas where water seeps into an aquifer from rain and melting snow, 

supplying water to underlying aquifers. Recharge rates have previously been quantified through 

the North BayấMattawa Source Protection Area Conceptual Water Budget (Gartner Lee 2008a), 

and were further utilized for the delineation of SGRAs. 
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The identification of the SGRAs for any given watershed is considered a two step process. The 

first step is to delineate those areas that provide the most volume over the smallest area of 

recharge to the watershed. The second step is to consider which of these areas are 

hydrologically connected to a source of drinking water, both surface water and groundwater 

sources. 

 

Significant Groundwater Recharge Areas were identified in accordance with Technical Rules 44 

(1), 45 and 46 as follows: 

 

44. Subject to rule 45, an area is a significant groundwater recharge area if, 

(1) the area annually recharges water to the underlying aquifer at a rate that is 

greater than the rate of recharge across the whole of the related groundwater 

recharge area by a factor of 1.15 or more; 

 

45. Despite rule 44, an area shall not be delineated as a significant groundwater 

recharge area unless the area has a hydrological connection to a surface water body or 

aquifer that is a source of drinking water for a drinking water system. 

 

46. The areas described in rule 44 shall be delineated using the models developed for 

the purposes of Part III of these rules and with consideration of the topography, surficial 

geology, and how land cover affects groundwater and surface water.  

 

The Technical Rules (MOE, 2009b) require the identification of Significant Groundwater 

Recharge Areas (SGRAs) as a specific type of vulnerable area that will be protected under the 

Clean Water Act (2006). The role of SGRAs is to support the protection of drinking water across 

the broader landscape. SGRAs delineated using the water budget tools are further scored as 

areas of high, moderate or low groundwater vulnerability based on their mapped intrinsic 

susceptibility (see Figure 2-11). 

 

Under Rule 46, the consideration of topography, surficial geology and land cover was 

considered in the Intrinsic Susceptibility Index (ISI) mapping shown in Figure 2-11 and 

furthermore in the SGRA delineation.  Greater discussion on these factors is available in the 

Watershed Characterization section of this report. 

 

Before determining SGRAs, the process requires calculating the rate of recharge within the 

area.  Groundwater recharge is defined as the supply of water which infiltrates to the water 

table, supplied by either rainfall or snowmelt.  The Conceptual Water Budget determined the 

rate of recharge within the SP area to be 208 mm/year.  Greater detail on the calculations 

summarized below is available in Section 2.2. 

 

With an annual recharge rate of 208mm/yr, and under Rule 44(1), SGRAs require delineating 

the area which annually recharges water to the underlying aquifer at a rate that is greater than a 

factor of 1.15 (or 115%) of the annual recharge rate.  Within the North Bay-Mattawa SP Area, 

SGRAs are delineated as the areas with an annual recharge rate of 239.2 mm/yr or greater (208 

mm/yr*1.15).   

 

Under Rule 45, SGRAs only includes areas which are hydrologically connected to a surface 

water body or aquifer that is a source of drinking water for a drinking water system.  

Hydrological connectivity was determined by using two overlays overtop of the 1.15 times 

recharge area layer. For determination of groundwater connectivity, the Water Well Information 
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System layer was overlaid. If a recharge aquifer had one or more wells connected to it, it was 

determined that there is groundwater connectivity. For determination of surface water 

connectivity, the MPAC land-use layer was examined. If the source water was classified as a 

Lake or River, these parcels were determined to have surface water connectivity to the recharge 

area. 

 

According to Rule 44 (1) and 45, Figure 2-12a illustrates the SGRAs for the SP Area, while 

Figure 2-12b shows SGRAs with the corresponding vulnerability scores (larger versions of these 

figures are provided in Appendix  A). SGRAs can be given a vulnerability score of 6, 4, or 2, 

where the groundwater vulnerability is high, medium, or low, respectively.   

Areas where significant, moderate or low drinking water threats can exist, within the umbrella of 

SGRAs, are summarized in Table 2-11, and further supported by the SGRA map.  

 

The table headings within Table 2-12 (CSGRAHVA6M and CSGRAHVA6L) represent the MOE 

Provincial Tables of Circumstances which apply to SGRAs. These provincial tables outline the 

specific circumstances related to potential chemical threats.  Note that pathogen threats cannot 

exist for an SGRA, and areas with a vulnerability score of 4 or 2 cannot contain even a low 

threat.  The actual provincial tables can be found at  
http://www.ene.gov.on.ca/environment/en/legislation/clean_water_act/STDPROD_081301.html 

 

The table headings in Table 2-12 are acronyms for the list of circumstances which constitute as 

potential threats.  The corresponding tables relating to SGRAs represent: 

¶ C  Chemical Threats in a 

¶ D DNAPL Threat in a  

¶ SGRA Significant Groundwater Recharge Area or  

¶ HVA  Highly Vulnerable Aquifer with a vulnerability score of 

¶ 6    six , categorized as a 

¶ M or L Moderate or Low threat 

Because of the maximum vulnerability score of 6 applied to SGRAs, there are no significant 

threats associated with these areas. 

 

Table 2-11. Areas within SGRAs where Activities Are or Would be Significant, 

Moderate and Low Drinking Water Threats 

 

Threat 
Type 

Vulnerable Area 
Vulnerability 

Score 

Threat Level Possible 

Significant Moderate Low 

Chemical SGRA 6 NA V V 

 
 

Table 2-12. Summary of Tables of Circumstances Related to SGRAs 

 

Vulnerability 
Score 

Significant Moderate Low 

6 NA CSGRAHVA6M CSGRAHVA6L 

http://www.ene.gov.on.ca/environment/en/legislation/clean_water_act/STDPROD_081301.html
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DWHVASGRA6M DWHVASGRA6L 

In accordance with the Technical Rules a water quality issue in the SGRA may be identified if 

the presence of a parameter listed in the Ontario Drinking Water Quality Standards is shown to 

deteriorate the quality of the water as a source of drinking water, or there is a trend towards 

deterioration of the quality of the water as a source of drinking water.  Groundwater quality data 

in the area is limited to the data collected as part of the Provincial Groundwater Monitoring 

Network, as discussed in Section 2.1.  There are a total of 2 Provincial Groundwater Monitoring 

wells located in the SGRA.  A review of the water quality data from these wells indicate that 

there are no known issues associated with these areas.  Note that this conclusion has been 

based on a limited amount of data.  Additional data would be required to confirm that there are 

no issues in these areas.   
 
Figure 2-12a. Significant Groundwater Recharge Areas (SGRAs) 
 
Note:  larger 11ò x 17ò version is available in Appendix A. 
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Figure 2-12b. Vulnerability Scoring within Significant Groundwater Recharge Areas 
(SGRAs) Note:  larger 11ò x 17ò version is available in Appendix A. 
 

 
 

2.2.2  Highly Vulnerable Aquifers (HVAs)  
 

A highly vulnerable aquifer (HVA) is defined as the subsurface beneath areas of high 

groundwater vulnerability (Technical Rule 43).  The type and thickness of the overlying 

substrate can determine the vulnerability of the aquifer to contamination from surface activities, 

and as such is used as the basis for determining HVAs. 

 

The intrinsic susceptibility index (ISI) method was used to assess groundwater vulnerability in 

the SP Area, which categorizes aquifers into areas of high, medium or low vulnerability (Rule 
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38).  Areas with high vulnerability are automatically given a vulnerability score of 6 within HVAs.  

HVAs in the North Bay-Mattawa SP Area are shown in Figure 2-13 (larger version of this figure 

is provided in Appendix A.  Note that for the Trout Creek areaHVAs were mapped based on the 

vulnerability for the shallow aquifer.  Areas where significant, moderate or low drinking water 

threats can exist, within the umbrella of HVAs, are summarized in Table 2-13, and further 

supported by the HVA map.  

 

The table headings within Table 2-14 (CSGRAHVA6M and CSGRAHVA6L) represent the MOE 

Provincial Tables of Circumstances which apply to HVAs. These provincial tables outline the 

specific circumstances related to potential chemical threats (note that pathogen threats cannot 

exist for an HVA).  The actual provincial tables can be found at  
http://www.ene.gov.on.ca/environment/en/legislation/clean_water_act/STDPROD_081301.html 

 

The table headings in Table 2-14 are acronyms for the list of circumstances which constitute as 

potential threats.  The corresponding tables relating to HVAs represent: 

¶ C  Chemical Threats in a 

¶ D DNAPL Threat in a  

¶ SGRA Significant Groundwater Recharge Area or  

¶ HVA  Highly Vulnerable Aquifer with a vulnerability score of 

¶ 6    six , categorized as a 

¶ M or L Moderate or Low threat 

Because of the vulnerability score of six applied to HVAs, there are no significant threats 

associated with them. 

 
Table 2-13. Areas within HVAs where Activities Are or Would be Significant, Moderate 

and Low Drinking Water Threats 

 

Threat 
Type 

Vulnerable Area 
Vulnerability 

Score 

Threat Level Possible 

Significant Moderate Low 

Chemical HVA 6 
 

V V 

 
Table 2-14.  Summary of Tables of Circumstances Related to HVAs 

 

Vulnerability 
Score 

Significant Moderate Low 

6 NA 
CSGRAHVA6M 

DWHVASGRA6M 

CSGRAHVA6L 

DWHVASGRA6L 

 

In accordance with the Technical Rules a water quality issue in the HVA may be identified if the 

presence of a parameter listed in the Ontario Drinking Water Quality Standards is shown to 

deteriorate the quality of water as a source of drinking water, or there is a trend towards 

deterioration of the quality of the water as a source of drinking water.  Groundwater quality data 

in the area is limited to the data collected as part of the Provincial Groundwater Monitoring 

Network, as discussed in Section 2.1.  A review of this information indicates that there are no 

known issues associated with these areas.  Note that this conclusion has been based on a 

limited amount of data.  Additional data would be required to confirm that there are no issues in 

these areas.   

    

http://www.ene.gov.on.ca/environment/en/legislation/clean_water_act/STDPROD_081301.html
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2.2.3 Limitations  
 

The lack of Water Well Information System data in some areas presents a data gap in 

significant hydrologic features related to groundwater discharge and recharge.  It should be 

recognized that in unpopulated areas, there are few well records and little data regarding the 

nature of the soils at depth. Therefore, the uniformly high susceptibility indicated in the 

southeast portion of the SP Area, mostly in the sparsely populated Algonquin Highlands, would 

probably be more variable if there were data available at a finer scale.  

 

2.2.4 Uncertainty  
 

The process towards delineating SGRAs and HVAs was completed following standardized 

guidance from the Province.  However, the lack of Water Well Information System data in 

certain areas of the region results in shortcomings related to knowledge of soil depth/type and 

the corresponding susceptibility to recharge, discharge or contamination.  As such, both SGRAs 

and HVAs are considered to have a high uncertainty in much of the area. 
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Figure 2-13. Highly Vulnerable Aquifers (HVAs) 
 
Note:  larger 11ò x 17ò version is available in Appendix A.
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2.3 Impervious Surfaces  
 

Impervious surfaces are included in drinking water source protection because of concerns 

regarding road salt application. Both sodium and chloride, the component ions of road salt have 

potential impacts to water quality.  In the North Bay-Mattawa SP Area, only roads were 

considered.  Data at the resolution necessary to identify parking lots was not available.  

The area was divided into 1 km grids centered on the SP Area according to the provincial 

standard, and each square was assessed as to percentage of impervious surfaces (roadways) 

in four categories: 

¶ Less than 1% 

¶ Between 1% and 8% 

¶ Between 8% and 80% 

¶ Equal to or greater than 80% 

 

Roadways were identified using the Ontario Road Network feature class from Land Information 

Ontario, last updated in 2009.  Estimates of paved widths varied as follows: 

¶ 8.5 m for most streets and roadways 

¶ 12 m for Highway 11 and Highway 17 

¶ 15 m for major urban streets and boulevards 

¶ 18.5 m for sections of Algonquin Blvd. In North Bay 

 

The resulting coverage of impervious surfaces was then compared to vulnerable areas to 

determine where the application of road salt would be either a significant moderate or low threat.  

Areas where the threat was less than low were not mapped.  Table 2-15 summarizes the 

relationship between impervious surface coverage, vulnerability and resulting threat level. 

 

Table 2-15.  Impervious Surfaces Threat Status within Vulnerable Areas 

 

Impervious Surface  

Circumstance (Ref #)  

Vulnerable 

Area  

Vulnerability Score and Threat Status  

Significant  Moderate  Low  

Less than 1% 

Presence of Chloride (88) or Sodium 

(89) in GW or SW 

IPZs   9 - 10 6 - 8.1 

WHPAs     8 - 10 

HVA       

SGRA       

Between 1% and 8% 

Presence of Chloride (90) or Sodium 

(91) in GW or SW 

IPZs   8 - 10 5.4 - 7.2 

WHPAs   10 6 - 8 

HVA     6 

SGRA     6 

Between 8% and 80% 

Presence of Chloride (92) or Sodium 

(93) in GW or SW 

IPZs 10 8 - 9 4.9 - 7.2 

WHPAs   8 - 10 6 

HVA     6 

SGRA     6 

Greater than 80% 

Presence of Chloride (94) or Sodium 

(95) in GW or SW 

IPZs 9 - 10 7 - 8.1 4.5 - 6.4 

WHPAs 10 8 6 

HVA     6 

SGRA     6 
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Potential drinking water threats pertaining to the application of road salt have also been 

considered throughout the individual threats assessments for each municipal drinking water 

source (Sections 4 to 9).  Through these threats assessments, any potential significant drinking 

water threat within certain vulnerable areas must be addressed in the forthcoming Source 

Protection Plan phase.  More details are in the subsequent municipal sections. 

 

2.3.1 Municipality of Powassan  
 

Figure 2-14 shows Powassanẫs total impervious surfaces area map.  Very small areas of the 

Powassan WHPA score high enough to consider impervious surfaces, including a section of 

Highway 11 and a portion of Main Street.  All areas considered have a total impervious surfaces 

area of <1% .      As a result, there are no existing significant threats relating to impervious 

surfaces for the Municipality of Powassan. 

 
Figure 2-14. Impervious Surfaces in the Powassan Wellhead Protection Area 
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2.3.2 Town of Mattawa  

 

Figure 2-15 shows Mattawaẫs total impervious surfaces area map. The intrinsic susceptibility for 

Mattawa is classed as high for the entire area.  This means impervious surfaces were 

considered for all WHPAs in Mattawa.  The Mattawa WHPA is largely residential 

homes/properties, with small streets characterizing the general area.  Most of the residential 

streets lie in the WHPA A and B, and the rest of the WHPA is undeveloped and unpopulated 

forested areas.  The total impervious surfaces area in Mattawa is between 1-8%.  As a result, 

there are no existing significant threats associated with impervious surfaces for the Town of 

Mattawa. 

 

Figure 2-15. Impervious Surfaces in the Mattawa Wellhead Protection Area 
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2.3.3 Village of South River  

 

Figure 2-16 shows South Riverẫs s total impervious surfaces area map.  In South River, the IPZ-

1 and areas of IPZ-3 have a high enough vulnerability score to be evaluated for impervious 

surfaces.  Most of these vulnerable areas have a total impervious surfaces area of <1%, while 

one square kilometre grid area is ranked as 1-8%.  Based on these circumstances, there are no 

existing significant threats associated with impervious surfaces for the Village of South River.  

 

Figure 2-16.  Impervious Surfaces in the South River Intake Protection Zone 
 

 


