CATARAQUI SOURCE PROTECTION COMMITTEE
AGENDA FOR MEETING # 58
_________________________________________________
Date:
Time:
Location:

Thursday September 21, 2017
7:00 PM
St. John’s Church/Hall, 216 Church Street, Bath

#

Topic

1

Roll Call and Notice of Proxies

2

Adoption of the Agenda

3

Declarations of Conflict of Interest

4

Acknowledgement of Previous Meeting Minutes (November 24,
2016) (attached, previously adopted via member e-poll)

5

Business Arising

6

Delegations

7

Correspondence

8

Updates

(a)

(b)

(a)

Action
Item?

John Williamson,
Chair

5

Y

John Williamson,
Chair

10

Time

Roundtable Updates from the Source Protection Committee

RMO Status Update

#
9

(min)

Leader

Topic

Leader

Time
(min)

Business / Reports
Katrina Furlanetto,
Source Protection
Coordinator

Cataraqui Source Protection Efforts in 2017
(staff presentation)
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10

Action
Item?

Katrina Furlanetto,

(b)

Section 36 Amendment – Review of the Cataraqui Source Protection
Source Protection
Plan (staff presentation)
Coordinator

(c)

Bath Intake Protection Zone Vulnerability
(report attached and staff presentation)

10

Announcements or Inquiries

11

Motions or Notices of Motion

12

Questions from the Media

13

IN CAMERA Session (if required)

14

Next Meeting (to be determined)

15

Adjournment

20

Katrina Furlanetto,
Source Protection
Coordinator

10

John Williamson,
Chair

10

Please inform Katrina Furlanetto, Source Protection Coordinator at (613) 546-4228 ext. 248 or
kfurlanetto@crca.ca if you will not be able to attend the meeting. Members voting by proxy are requested to
please communicate their proxy to the Chair prior to the meeting.
Delegations wishing to speak to the Source Protection Committee are asked to please contact us prior to the
meeting.
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THE CATARAQUI SOURCE PROTECTION COMMITTEE
MINUTES OF MEETING # 57

Thursday, November 24, 2016 (7:00 PM)
General Purpose Room, Outdoor Centre
Little Cataraqui Creek Conservation Area, Kingston
______________________________________________________

Present:

John C. Williamson, Chair
Greg Newman
Richard Lindgren
Michael Farrell

Richard Bresee
Gary Davison
Chris Mangan-Greene
Ross Sutherland

John Conley
Jeff Peters
Nona Mariotti

Regrets:

Dr. Kathleen Laird
Mary Wooding

Kim Sytsma
Peter Raabe

Joan Green

Staff Present:

Rob McRae, Acting General Manager / Watershed Planning Coordinator
Holly Evans, Risk Management Official / Inspector
Katrina Furlanetto, Source Protection Assistant

Chair John C. Williamson called the Cataraqui Source Protection Committee (SP Committee)
meeting to order at 7:06 P.M.
1) Roll Call and Mileage and Notice of Proxies
There were nine of 12 voting members present and no proxies. Chair Williamson welcomed
two new SP Committee members: Greg Newman from the City of Kingston and Michael
Farrell from Ontario Power Generation (Lennox Generating Station).
2) Adoption of Agenda
Chair John Williamson requested the adoption of the agenda, as amended by the addition of
Item 8(d)(Ontario Ministry of the Environment and Climate Change update via CRCA Staff).
The agenda was adopted on a motion by Ross Sutherland which was seconded by Nona
Mariotti.
3) Declarations of Conflict of Interest
There were none.
4) Acknowledgement of Previous Meeting Minutes
Chair John Williamson requested acknowledgement of the meeting minutes from March 3,
2016. The minutes were acknowledged through a motion by John Conley which was
seconded by Nora Mariotti.
5) Business Arising
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There was none.
6) Delegations
There were none.
7) Correspondence
There was none.
8) Updates from the Source Protection Committee
a) Welcome to New Members
Chair John Williamson invited the SP Committee members to introduce themselves, in
recognition that it was the first meeting for the new members.
Greg Newman was acknowledged as the new representative for the central area
municipalities. Mr. Newman is the Manager, Policy Planning for the City of Kingston.
Michael Farrell was acknowledged as the new industry sector representative on the
Committee. Mr. Farrell works as a Site Environmental Advisor at the Lennox Generating
Station in Bath.
b) Key Outcomes from the Source Protection Committee Chairs’ Meeting
Chair John Williamson asked Holly Evans to provide a summary of key outcomes from
the SP Committee Chairs’ Meeting that was held at Mississauga on November 9 and 10,
2016.
Ms. Evans provided a brief background on the purpose of the Chairs’ meetings, held
twice per year, which is to share information on: (1) source protection actions occurring
in the Province, (2) efforts by source protection areas and regions, (3) future directions,
and (4) items for consultation. The recent meeting had focused on the ongoing efforts
across Ontario to implement the initial set of source protection plans.
Ms. Evans also noted that Mary Wooding is the new Ontario Ministry of Environment
and Climate Change (MOECC) Liaison Officer appointed to the Cataraqui Source
Protection Area, replacing Beth Forrest.
Chair John Williamson noted that eight new Committee Chairs were welcomed at the
meeting, joining the 11 Chairs who had been previously appointed.
c) Roundtable Updates from the Source Protection Committee
SP Committee members noted the difficulties associated with low water levels over the
past year, such as private drinking water wells running dry in some locations.
Greg Newman on behalf of the City of Kingston mentioned that further collaboration
with CRCA staff will occur in the near future to advance source water protection
implementation in that municipality. Holly Evans indicated that she will continue to
support these efforts.
Nora Mariotti indicated that the majority of inland lakes within the Cataraqui Source
Protection Area are experiencing an ongoing pattern of residents moving to lakefront
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properties and replacing small seasonal cottages with larger retirement homes. She noted
that this year also presented a great challenge with low water levels on the lakes.
Richard Lindgren and Ross Sutherland both commented on the need for enhanced
groundwater protection (quality and quantity) in the Cataraqui area. They made note of
the drinking water wells in rural areas (for public facilities and private residences) that are
currently not part of the Clean Water Act program, yet are subject to increased pressure
from development. The Chair and SP Committee members acknowledged the continued
importance of this topic.
d) Ontario Ministry of the Environment and Climate Change update (via CRCA Staff)
Holly Evans presented on behalf of Mary Wooding, Liaison Officer, who was unable to
attend. Ms. Wooding had provided notes regarding the process for source protection plan
amendments, the MOECC annual reporting guidance, MOECC efforts to address nonlegally binding source water protection policies, a strategy to ensure that environmental
compliance approval reviews conform to source protection policies, a recent
Environmental Registry posting about a new regulation to improve environmental
protection at motor vehicle junk yards, and an ongoing review of Ontario’s drinking
water source protection program.
9) Business/Reports
a) Cataraqui Source Protection Plan – Implementation Report
Holly Evans and Katrina Furlanetto delivered a slide presentation for the SP Committee
on source protection plan implementation efforts to date by Provincial Ministries,
municipalities, public health units, the Cataraqui Source Protection Authority, and the
Cataraqui Region Conservation Authority. They indicated that efforts to March 2016 had
been recorded in a draft Implementation Report, which was to be posted on the
cleanwatercataraqui.ca website following the Committee meeting. Ms. Evans and Ms.
Furlanetto indicated that initial progress had been made on various aspects of the
Cataraqui Source Protection Plan (2014).
Ms. Evans highlighted the preparation of a Groundwater Vulnerability Assessment
Guideline earlier in 2016. The purpose of the document is to guide the local assessment
of groundwater vulnerability and karst features. It had been prepared by a consultant
with project management by CRCA staff and input from a technical advisory group. She
confirmed that it would be shared with municipalities in the Cataraqui area and also made
available on the website.
The Committee members expressed appreciation for the overview as well as the support
and encouragement staff that have provided to implementation bodies for the ongoing
work.
b) Technical Rules – Overview of Proposed Amendments
Holly Evans delivered a slide presentation reviewing the proposed changes to the
Technical Rules that set out methods for completing source protection technical studies.
Ms. Evans indicated that the rules were under review by the MOECC.
The proposed changes are split between two phases and focus on improvements to reflect
lessons learned over the course of the first cycle of source protection planning. Phase 1
included minor changes, which had been outlined in an Environmental Registry posting
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during fall 2016. The Phase 2 recommendations are being determined through
consultation and are more involved such that research and changes to regulations may be
required. Ms. Evans noted that the proposed changes are intended to more closely align
the Technical Rules with related program areas and to allow greater flexibility to account
for local considerations. The finalized Phase 1 changes will be posted on the
Environmental Registry in December 2016; the Phase 2 proposed changes posting can be
expected early in 2017.
c) CRCA Risk Management Office – Progress Update
Holly Evans delivered a slide presentation to the SP Committee on this topic, speaking to
her role as the Risk Management Official / Inspector for six municipalities in the area.
She indicated that the initial phase of negotiating site-specific risk management plans for
specific drinking water threat activities is nearing completion.
d) Looking Forward – Source Protection Program Milestones
Rob McRae delivered a brief presentation for the SP Committee on this topic, noting the
potential to revisit some of the technical studies from the first planning cycle, and
advising the members of known and potential milestones during the next few years.
Mr. McRae indicated that a first annual progress report must be submitted to the Ministry
of the Environment and Climate Change in spring 2018, and that a formal work plan for
technical and policy updates is to be prepared later that year.
10) Announcements or Inquiries
a) Utilities Kingston Water and Wastewater Master Plan Updates – Notice of Public
Information Centre #2
Rob McRae provided an overview of the ongoing efforts by Utilities Kingston to update
the Water and Wastewater Master Plans for the City of Kingston. He highlighted the
Pollution Control Plan component that is focused on combined sewage overflows into the
Cataraqui River and Lake Ontario. The SP Committee acknowledged the investment
made over recent decades to address this challenge via sewer separation and other means.
The municipal utility is working to further reduce the volume and frequency of such
events between now and 2036.
As work continues with this project, the SP Committee passed a resolution to indicate
their interest in and support for the work:
Resolution # CSPC 01-16
Moved by:
Seconded by:

Ric Bresee
Nona Mariotti

WHEREAS the Cataraqui Source Protection Committee recognizes the extensive
efforts to-date by the City of Kingston and Utilities Kingston to implement a
Pollution Control Plan for the municipality;
AND WHEREAS combined sewer discharge from a stormwater outlet to surface
water has been identified as a drinking water risk in the Kingston Central Intake
Protection Zone, per the Cataraqui Source Protection Plan (2014);
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THEREFORE the Committee encourages continued and enhanced progress by
the City of Kingston and Utilities Kingston towards reducing the volume and
frequency of combined sewage discharges.
Carried.
11) Motions/Notice of Motion
There were none.
12) Opportunity for Questions from the Media
There were no questions.
13) IN CAMERA Session
This was not required.
14) Next Meeting
The next meeting of the SP Committee will be determined at the call of the Chair.
Rob McRae indicated that CRCA staff will provide regular progress updates to the SP
Committee in the interim.
15) Adjournment
The meeting was adjourned at 9:25 PM on a motion by Chris Mangan-Greene.

John C. Williamson, Chair

Rob McRae,
Acting General Manager / Watershed
Planning Coordinator
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Initial Technical Evaluation of
Vulnerability Scoring Changes to
Shallow, Nearshore Intake Protection
Zones in the Cataraqui Source
Protection Area

Prepared by CRCA Staff
March 2017

The preparation of this report was funded by the Ontario Ministry of the Environment and Climate
Change, but the contents herein have not been subject to review or approval by the Ministry.
Cataraqui Region Conservation Authority staff developed this report as a background reference
document. Neither of the Cataraqui Region Conservation Authority nor the Cataraqui Source
Protection Authority Boards have reviewed or approved the report.
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Summary
An initial technical evaluation of the four most westerly municipal drinking water intake protection
zones within the Cataraqui Source Protection Area; A.L. Dafoe (Napanee), Bath, Fairfield
(Amherstview), and Sandhurst Shores, has been completed to help determine whether there is merit
in revisiting the associated vulnerability scoring. This is based on the greater flexibility afforded by
the amended Technical Rules (MOECC, 2017) that guide assessment work under the Clean Water
Act and in consideration of related work completed for the adjacent Quinte Source Protection
Region in 2010. The four locations are referred to as “the western Cataraqui intakes” in the report.
The four western Cataraqui intakes are located within the Town of Greater Napanee (A.L. Dafoe,
Sandhurst Shores) and Loyalist Township (Bath, Fairfield). They are very vulnerable to
contamination as they are all relatively shallow, close to the shore, and have documented water
quality issues. To determine specific vulnerability scoring under the amended Technical Rules
(MOECC, 2017) the assumptions in the Assessment Report: Cataraqui Source Protection Area
(CSPA, 2011) were referenced and comparisons were made to the depths and proximity to shore of
other municipal residential intakes in Lake Ontario.
When the amended Technical Rules (MOECC, 2017) for vulnerability scoring were applied to the
subject intake protection zones, it was found that the scores increased.
Changes to the vulnerability scores would result in the designation of significant drinking water
threats for all Intake Protection Zone 1 and 2 areas, except for IPZ-2 at Sandhurst Shores. A
summary of the type and number of existing significant drinking water threats per vulnerable area
was therefore completed. A combined total of 147 significant drinking water threats were
enumerated across the four western Cataraqui intake protection zones.
Policy tools for drinking water threat groupings are also outlined based on the management and
prohibition options applied to other intake protection zones within the Cataraqui Source Protection
Area where significant drinking water threats were identified in the Assessment Report: Cataraqui
Source Protection Area (CSPA, 2011).
Further work is recommended locally to:
-

-

Identify the implications and further assess the merit of increased vulnerability scoring
including political, financial and practical considerations (i.e. would the source waters be
better protected after the changes); and
Enumerate waste storage presence at non-residential properties as this activity was not
considered in the 2011 enumeration;
Consider including the findings as part of a work plan that is due to the Ontario Ministry of
the Environment and Climate Change on or before November 30, 2018.
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It is also recommended provincially to determine a defensible ranking of source vulnerability
classification ranges to reduce subjectivity, to the extent possible, for all municipal residential
intakes located on the Great Lakes.

Background
Ontario’s drinking water source protection program helps to ensure access to clean and plentiful
sources of drinking water. In the Cataraqui Source Protection Area of southeastern Ontario, the
program has supported technical and policy work around 12 municipal residential drinking water
systems. Four of those systems draw water from relatively shallow and protected waters at the
eastern end of Lake Ontario. This document has been prepared to advance discussion about
protecting the source waters for those intakes.
The policies of the Cataraqui Source Protection Plan (2014) were informed by the Assessment
Report: Cataraqui Source Protection Area (2011). The report identified the areas where drinking
water sources in the Cataraqui Source Protection Area are vulnerable to contamination and
overuse, and prioritized drinking water issues and threats within those vulnerable areas. A set of
Technical Rules (MOE, 2009) prescribed the methods and models to use during the completion of
the Assessment Report.
In the Assessment Report, each vulnerable area was assigned vulnerability scoring using methods
outlined in the Technical Rules (MOE 2009). Scores are generally highest near intakes and lowest at
the edges of the associated vulnerable area. The Tables of Circumstances (MOE, 2009) guided the
identification of significant, moderate, or low drinking water threats, based on the type of
vulnerable area and its associated vulnerability score.
In 2010, the adjacent Quinte Source Protection Region applied to the Ontario Ministry of the
Environment and Climate Change to reclassify four intakes in the Bay of Quinte from Type ‘A’
(Great Lake) to Type ‘D’ (Other), citing that the characteristics of the land and water surrounding
the intakes justified a different analysis of vulnerability from other Lake Ontario intakes. This
reclassification meant that significant threats could be identified in these intake protection zones.
The four western municipal intakes in the Cataraqui Source Protection Area (A.L. Dafoe (Napanee),
Bath, Fairfield (Amherstview), and Sandhurst Shores) are classified as Great Lake intakes Type ‘A
(See Appendix 1 for maps of these four vulnerable areas including aerial imagery and vulnerability
scoring, as included in the 2011 Assessment Report). They have similar characteristics to the
reclassified intakes in the Quinte Region (e.g. shallow and close to shore), which suggests that there
is merit to revisit the vulnerability scoring. This was not pursued during the first cycle of source
protection planning owing to time and resource constraints. As a result, there are neither significant
drinking water threats nor binding source protection policies for these vulnerable areas at present.
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On March 9, 2017 amendments to the Technical Rules and Tables of Circumstances (MOECC,
2017) were posted via a decision on the Province’s Environmental Registry. In part, the
amendments include greater flexibility for assigning vulnerability factors to intakes; therefore,
permitting assignment of higher vulnerability to intakes that are in shallow waters, close to shore, or
have evidence of water quality concerns. The March 2017 Technical Rule amendments mean that it
is no longer necessary to apply to the Ontario Ministry of the Environment and Climate Change to
reclassify Lake Ontario intakes that are shallow and nearshore to be able to realize higher
vulnerability scores, as was necessary for the Quinte Source Protection Region in 2010.
A work plan for future technical and policy efforts in the Cataraqui area is to be submitted by the
Cataraqui Source Protection Authority to the Ontario Ministry of the Environment and Climate
Change on or before November 30, 2018. It is to be prepared in consultation with the Cataraqui
Source Protection Committee, municipalities and the Ministry. The merits of higher vulnerability
scores for the four western intakes could be outlined in the work plan. Pending approval of the
work plan, formal revisions to the vulnerability scores would be proposed, following a
comprehensive technical study. Amendments to the Assessment Report and Source Protection Plan
would be enabled via Section 36 of the Clean Water Act.

1.0 Purpose
The purpose of this document is to explore the potential impacts of changes to the vulnerability
scoring for the four western Cataraqui municipal drinking water intakes in the Cataraqui Source
Protection Area: A.L. Dafoe (Napanee), Bath, Fairfield (Amherstview), and Sandhurst Shores. This
analysis required revisiting the technical work that was completed for the Assessment Report (CSPA,
2011), which subsequently informed the development of the Cataraqui Source Protection Plan
(CSPA, 2014).
More specifically, this report:
1. Revisits the vulnerability scores for the four western Cataraqui intake locations using the
March 2017 Technical Rules;
2. Presents information to support assignment of higher vulnerability scores than those
included in the Assessment Report: Cataraqui Source Protection Area (CSPA, 2011);
3. Indicates the presence of significant drinking water threats that would result from an
increased vulnerability score;
4. Notes the policy tools that could be applied to address the newly identified significant
drinking water threats; and
5. Recommends further work to inform local decision-makers regarding financial and political
implications of higher vulnerability score, as well as more specific definition of source
vulnerability factor ranges in consideration of all Type ‘A’ intakes on the Great Lakes.
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2.0 Shallow, Nearshore Lake Intake Protection Zone Classifications
The four western Cataraqui intakes are classified as Type ‘A’ intakes. Type ‘A’ is assigned to any
intake or planned intake located within the Great Lakes. More information about vulnerable areas,
including intakes zones can be found in Appendix 2.
During the first source protection planning cycle, it was recognized that the four subject intakes are
different than others in the Cataraqui area and elsewhere (i.e. shallow depth and proximity to
shore). The following section outlines the vulnerable nature of the four intakes as compared to most
other Lake Ontario intakes.

2.1 Inherent Vulnerability
There are two primary characteristics of the four subject intakes that present higher vulnerability to
contamination. They are all relatively shallow and close to shore as compared to other Type ‘A’
municipal residential intakes on Lake Ontario (see Figures 1 and 2 below, as well as Appendix 3).
In connection to their depth and proximity to shore, runoff that may contain contaminants can
become trapped by what is called a “thermal bar”. Temperature changes the density of the water,
such that cooler, dense waters offshore prevent the relatively warm nearshore waters to freely mix /
flow away from shore. A thermal bar is known to develop along the Lake Ontario shoreline at a
distance from shore that would affect the hydrodynamics of the water surrounding the four western
Cataraqui intakes (Hall, 2008).
Comparison to the Quinte Region Intakes
Statistical tests1 were performed to determine whether the four western Cataraqui are statistically
different from those in the Quinte Region originally classified as Type ‘A’. Using the Shapiro-Wilk
test it was determined that not all the data were normally distributed; therefore, a non-parametric
test was applied for all subsequent analysis. A non-parametric permutation test determined that
there is no significant difference between the Quinte Region intakes and Cataraqui area intakes for
depth and distance to shoreline (see Appendix 4 for more detail). Although this is the case, only
four Cataraqui intakes and six Quinte intakes were used to draw this conclusion so confidence in
the results is necessarily low.
Comparison Across All Lake Ontario Municipal Residential Intakes
It was decided that the western Cataraqui and Quinte Region intakes located on the Bay of Quinte
should be compared to all other Type ‘A’ intakes on Lake Ontario for depth and distance to shore.
Again, a Shapiro-Wilk test was conducted for normality between the two groups followed by a
permutation test for non-parametric data. Results found that there is a significant difference
1

All statistical tests were computed in R version 3.3.3, with scripts provided by Dennis Helsel at PracticalStats.com.
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between the subject Cataraqui / Quinte intakes and other Lake Ontario intakes for both depth and
distance to the shore (see Appendix 4 for more detail). As a group, the other Type ‘A’ intakes
located on Lake Ontario are significantly deeper and farther from shore. Therefore, since two of the
primary determinants of increased vulnerability for the intakes are depth and proximity to shore, it
is reasonable to consider applying higher vulnerability scores to the western Cataraqui intakes based
on the results of the statistical analysis.

Page 7 of 23

Point Anne (QR)
Rosehill (NP)
Picton North (QR)
Picton South (QR)
Bath (CSPA)
AL Dafoe (Napanee) (CSPA)
Fairfield (Amherstview)
Belleville Pipe 1 (QR)
Belleville Pipe 2 (QR)
Burlington Westerly (HLR)
Bayside (TCC)
Deseronto (QR)
Burlington Easterly (HLR)
Woodward Pipe 2 (HR)
Oshawa West Intake (CLO)
Grimsby (NP)
Woodward Pipe 3 (HR)
Wellington (QR)
Oakville (HLR)
Woodward Pipe 1 (HR)
Port Hope (GR)
Lorne (CV)
Newcastle (GR)
Oshawa East Intake (CLO)
R.L. Clark (T&R)
Island Shallow-West (T&R)
Sandhurst Shores (CSPA)
Bowmanville (CLO)
Cobourg (GR)
R.C. Harris Northeast (T&R)
R.C. Harris Southwest (T&R)
Whitby (CLO)
Burloak (HLR)
Island Shallow-East (T&R)
Lakeview (CV)
F.J. Horgan (T&R)
Ajax (Durham) (T&R)
Island East (T&R)
Island Middle (T&R)
Island West (T&R)

Depth (m)

Type 'A' Intake Depth (m) in Lake Ontario

90

80

70
Cataraqui Region Intakes
Quinte Region Intakes
Other 'Type A' Lake Ontario Intakes

60

50

40

30

20

10
CLO: Central Lake Ontario Region
CSPA: Cataraqui Source Protection Area
CV: Credit Valley
GR: Ganaraska Region
HLR: Halton Region
HR: Hamilton Region
NP: Niagara Peninsula
QR: Quinte Region
T&R: Toronto and Region

0

Type 'A' Intakes in Lake Ontario

Figure 1: Depth of Type ‘A’ intakes in Lake Ontario. Intakes in the Cataraqui Source Protection Area are marked in red; intakes in
Quinte Region are marked in purple; and all other intakes in Lake Ontario are marked in blue. Except for Sandhurst Shores, all western
Cataraqui intakes are very shallow.
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Figure 2: Intake distance from shore (m) in Lake Ontario. Intakes in the Cataraqui Source Protection Area are marked in red; intakes in
Quinte Region are marked in purple; and all other intakes in Lake Ontario are marked in blue. The western Cataraqui intakes are some
of the closest to shore in Lake Ontario.
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2.2 Vulnerability Scoring
The following section applies the amended Technical Rules (MOECC, 2017) to the foursubject western Cataraqui intakes. Refer to Appendix 5 to view the vulnerability scores of all
the vulnerable areas, as included in the Assessment Report (CSPA, 2011). It must be noted
that the Assessment Report (CSPA, 2011) assigned the highest source vulnerability factors
(i.e. 0.7) available under the previous Technical Rules. The overall vulnerability scores were
7 or less for the subject intake protection zones.
Since a score of 8 is necessary to identify significant drinking water threats and apply binding
source protection plan policies, the Cataraqui Source Protection Plan (CSPA, 2014) does not
include any binding policies for the four western Cataraqui intake protection zones (A.L.
Dafoe, Bath, Fairfield and Sandhurst Shores).
Application of 2017 Technical Rules for Type ‘A’ intakes
The vulnerability score for intake protection zones is a multiplication of two factors; the area
vulnerability factor (B) and the source vulnerability factor (C) (MOECC, 2017): Vulnerability
= Area Vulnerability Factor x Source Vulnerability factor (V = B x C).
Table 1 that follows displays the area and vulnerability factor considerations for Great Lakes
intakes, as per the Technical Rules (MOECC, 2017).
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Table 1 - Intake Vulnerability Factor Considerations
Vulnerability
Factor
Area: for IPZ1
Area: for IPZ2

Value / Range

Technical Rule
Reference
88

Notes

7 – 9 (must be a
whole number)

89, 92, 93

0.5 – 0.7 (+)

95, 95.1

Rule 92: When determining the area
vulnerability factor for IPZ-2 must
consider:
1. The percentage of the area of the IPZ2 that is composed of land.
2. The land cover, soil type, permeability
of the land and the slope of any
setbacks.
3. The hydrological and hydrogeological
conditions of the area where the
transport pathway is located.
Rule 95.1: The vulnerability range can be
increased up to 1 if it is determined that
the intake is in shallow waters, in close
proximity to the shoreline or there has
been a history of water quality concerns at
the surface water intake

Source: for
Type ‘A’

10

IPZ-1 always has a vulnerability of 10

By using information about the surrounding land and water and characteristic of the intakes,
potential vulnerability factors have been identified for the four western Cataraqui intakes
(see Table 2 below). Based on a visual comparison of maps and air photos, and a cursory
field survey it was determined that the characteristics of the four intake protection zones
have not changed substantially since the Assessment Report was completed in 2011. For the
purpose of this report it is therefore assumed that the factors taken into consideration during
the initial calculation of the area vulnerability factors have not changed and they have been
applied using the 2017 Technical Rule method.
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Table 2 – Potential New Intake Vulnerability Factors for IPZ-2
Area Vulnerability Factor Considerations for IPZ-2
Intake

% Land of IPZ-2
= Scoring
Adjustment (2011)

AL Dafoe

30
= Lower

Bath

90
= Highest

Fairfield

80
= Highest

Sandhurst
Shores

2

50
= Higher

Land Conditions
Land cover / Soil /
Permeability /Slope
= Scoring
Adjustment (2011)

Transport Pathway
Conditions
Hydrological /
Hydrogeological

Area Vulnerability
Factor for IPZ-2*
* As per 2011
Assessment Report
(based on score
adjustments)

Source Vulnerability Factor
Depth
(m)

Distance
from
Shore
(m)

Water
Quality
Issues

Scoring
Adjustment
(2017)2

Agricultural areas /
Fractured bedrock

= Medium

= Medium

Urban, Agricultural /
Clay / Low /Medium

Urban and agricultural
areas / Fractured bedrock

= Higher

= Higher

Urban / Loam, clay
/Medium / Low

Urban areas / Fractured
bedrock

= Higher

= Higher

Agricultural / Clay/
Low / Low

Agricultural areas /
Fractured bedrock

= Medium

= Medium

Potential New
Source
Vulnerability
Factor*

10* x Source
Vulnerability Factor

Calculated IPZ-2
Vulnerability Score
Area Vulnerability
Factor x Source
Vulnerability Factor

= Vulnerability Score = Vulnerability Score

= Scoring Adjustment
(2011)

Agricultural / Clay /
Low/ Low

Calculated IPZ-1
Vulnerability Score

* accounts for
higher range
as per 2017
Technical
Rules

* IPZ-1 always has an
area vulnerability
factor of 10

8

3.6

53

Yes

Highest

1.0

10 x 1.0 = 10

8 x 1.0 = 8

9

3.4

85

Yes

Highest

1.0

10 x 1.0 = 10

9 x 1.0 = 9

9

3.4

134

Yes

Higher

0.9

10 x 0.9 = 9

9 x 0.9 = 8.1

8

12

270

Yes

High

0.8

10 x 0.8 = 8

8 x 0.8 = 6.4

Source Vulnerability Factor Ranking Key: Lowest = 0.5; Low = 0.6; Medium = 0.7; High = 0.8; Higher = 0.9; Highest = 1.0
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Rationale for the potential new vulnerability scoring outlined in Table 2 is provided below.
Area Vulnerability – Potential New Factors

The criteria for assigning the area vulnerability factors are set out by the Technical Rules (MOECC
2017), where a higher factor indicates higher vulnerability:



All IPZ-1 (Type A, B, C and D intakes) are assigned an area vulnerability factor of ten
(Technical Rule 88).
All IPZ-2 intakes are assigned an area vulnerability factor of between seven and nine
(Technical Rule 89).

To identify the value of the area vulnerability factor for IPZ-2, the following factors are considered:
1. The percentage of the area of the IPZ-2 that is composed of land.
2. Land conditions: land cover, soil type, permeability of the land and the slope of any
setbacks.
3. Transport pathway conditions: hydrological and hydrogeological conditions of the area
where the transport pathway is located.
The percentage of IPZ-2s that are on land vary from a low of 30% to a high of 80%. IPZ-2s with a
higher proportion of their area on land have an increased potential for activities that could
contribute contaminants to the intake. All area vulnerability scores for the four western Cataraqui
intakes, other than AL Dafoe, have been adjusted higher to account for the relatively large
proportions of land contained within IPZ-2.
Land conditions resulted in higher scores since these areas are developed (i.e. urban or agricultural)
and are characterized by thin soils over fractured bedrock.
There are many direct transport pathways to the source water for the four western Cataraqui
intakes, including roadways, ditches, and storm / sanitary / combined sewer pipes, which can allow
the direct release of contaminants. Intake protection zones with urban development were adjusted
higher to account for more numerous transport pathways and faster runoff from hard surfaces.
Both Bath and Fairfield were assigned area vulnerability factors of 9 for IPZ-2 to account for a high
proportion of on-land area and urban development. AL Dafoe and Sandhurst Shores were assigned
area vulnerability factors of 8 due to their lower on-land area and rural settings.
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Source Vulnerability – Potential New Factors

To identify the value of the source vulnerability factor for the intakes, the following characteristics
were considered:




Depth to the intake;
Distance from shore; and
Water quality issues.

Three of the four western Cataraqui intakes are very shallow (i.e. less than 4 m deep). The
Sandhurst Shores intake is deeper at 12 metres.
In general, the intakes are considered near-shore (i.e. an area of the lake that is subject to greater
coastal processes). However, again the Sandhurst Shores intake differs because it extends further
from shore (i.e. 270 metres, which is twice that of the next furthest).
At the time of the completion of the Assessment Report (CSPA, 2011), it was noted there were
exceedances of the Ontario Drinking Water Standards in the raw water at all the drinking water
plants, and therefore the impact of this aspect was maximized to be conservative (i.e. the
vulnerability factor was higher as a result). For the purposes of this document, raw water quality
data from 2011 to 2015 were obtained for the subject intakes to determine the potential for
continued water quality concerns at the surface water intake. Data indicated exceedances of the
Ontario Drinking Water Standards for total coliforms and E. coli at all four of the western Cataraqui
intakes. In addition, the Bath Water Drinking Water System is impacted by high sediment loads
contributed by surface runoff that flows to Lake Ontario, largely via Bath Creek.
Source vulnerability factors are recommended such that AL Dafoe and Bath receive the highest
factors (i.e. increasing from 0.7 to 1.0) to account for their shallow depths, proximity to shore and in
one case known impacts from runoff (i.e. Bath). It is recommended that a moderate elevation of the
source vulnerability factor (i.e. increasing from 0.7 to 0.9) be applied to the Fairfield intake in
consideration of its shallow depth, but somewhat greater distance from shore. Finally, it is
recommended that the Sandhurst Shores intake receive a lower elevation of the source vulnerability
factor (i.e. increasing from 0.7 to 0.8) given that it is deeper and farther from shore.
Potential New Vulnerability Scores
The Assessment Report (CSPA, 2011) vulnerability scores and the potential new vulnerability scores
for the four intakes protection zones are presented in Table 3 below.
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Table 3 – Comparison of Intake Protection Zone Vulnerability Scores (Assessment Report, 2011
and Technical Rules, 2017)
Intake
AL Dafoe (Napanee)
Bath
Fairfield
(Amherstview)
Sandhurst Shores

Vulnerability Score
(Assessment Report, 2011)

Potential New Vulnerability
Score (Technical Rules, 2017)

IPZ-1
7
7

IPZ-2
5.6
6.3

IPZ-1
10
10

IPZ-2
8
9

7

6.3

9

8.1

7

5.6

8

6.4

As can be observed in Table 3, overall the vulnerability scores for the western Cataraqui intakes would
increase. The impacts of these potential vulnerability scores regarding the identification of significant drinking
water threats is explored in the following section.

2.3 Drinking Water Threat Assessment
Drinking water threats are human activities or impacts classified under the drinking water source
protection program as either significant, moderate, or low and relate to past, present, and future
activities or conditions. For the western Cataraqui intakes, activities that occur on land and, to a
lesser extent, over the water are considered drinking water threats. The Clean Water Act requires
source protection plans include policies to ensure that existing significant drinking water threats are
reduced in severity and are prevented from emerging in the future. Any vulnerable area with a
vulnerability score of 8 or higher can have significant drinking water threats. If the potential new
vulnerability scores from the section above are applied, then intake protection zone 1 for Sandhurst
Shores, as well and intake protection zones 1 and 2 for A.L. Dafoe, Bath and Fairfield will require
binding policies to address significant threats.
Using information from the original enumeration of drinking water threats in the Assessment Report:
Cataraqui Source Protection Area (CSPA, 2011), recent air photo comparison and a cursory field
survey, the type and number of significant drinking water threats were estimated for the highly
vulnerable western Cataraqui intake protection zones. Detailed results from the enumeration are
found in Appendix 6 and notes regarding the air photo comparison are in Appendix 7. A high-level
summary is presented in Table 4 below.
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Table 4 – Summary of Significant Drinking Water Threats in the Western Cataraqui Intake
Protection Zones (Estimate, 2017)
Intake

Zone

AL Dafoe (Napanee)

IPZ-1

Significant Drinking Water
Threat Count
29

Bath

IPZ-2
IPZ-1

4
22

IPZ-2
IPZ-1
IPZ-2
IPZ-1
IPZ-2

76
1
4
11
0

Fairfield (Amherstview)
Sandhurst Shores

Most Common Significant Drinking
Water Threats
Transportation of chemicals and septic
systems
Agricultural source material and livestock
Transportation of chemicals and road salt
application
Agricultural source material and pesticides
Sewage facility
Agricultural source material and livestock
Agricultural source material and livestock
Not applicable

It should be noted that, adjacent to IPZ-2 vulnerable areas for the subject intakes, there are
additional potential drinking water threats from ongoing large-scale industrial operations. These
operations include activities such as wastewater treatment (e.g., sewage lagoons), energy generation,
and cement production. These activities are outside of the scope of the Clean Water Act program,
but are regulated under other Federal and Provincial statutes.

2.4 Policy Tools to Address Drinking Water Threats
The Clean Water Act presents a range of policy tools to address significant drinking water threats in
source protection plans. Figure 3 illustrates these tools
from least (top) to most (bottom) prohibitive. The
objectives of the source protection plan are to: (1) protect
existing and future drinking water sources in the source
protection area, and (2) ensure that where significant
drinking water threats do or could exist, existing activities
cease to be a significant drinking water threat, and future
activities never become a significant drinking water
threat.
To facilitate successful implementation of the source
protection plan it is necessary to ensure that the policies
address all applicable drinking water threats and ensure
appropriate and affordable management measures to
reduce the risks to drinking water sources.

Figure 3 - Clean Water Act Policy Tools
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Many of the tools listed on Figure 3 existed prior to the Clean Water Act; however, others were
created to fill regulatory gaps. They range from non-regulatory (e.g. research, education and
outreach) to regulatory (e.g. prohibition, risk management plans, and restricted land uses). The
applicability of the policy tools depends on the drinking water threat.
During the development of policies in the Cataraqui Source Protection Plan (CSPA, 2014), the
Cataraqui Source Protection Committee wanted to ensure that: (1) existing activities listed as
significant threats to municipal sources of drinking water were adequately managed, and (2) new
activities with potential significant threats were not permitted around these sources, as per the
objectives stated in Section 1.2 of the Cataraqui Source Protection Plan (CSPA, 2014). For this
initial technical evaluation, CRCA staff have assumed the Committee would use similar approaches
to addressing drinking water threats as were employed in the 2014 Plan.
Generally, if a significant drinking water threat was present, the Cataraqui Source Protection Plan
(2014) includes policies to manage existing activities and prohibit new activities, especially where
they are unlikely to become established based on development patterns and the land uses
permitted in municipal planning documents.
Table 5 below displays the policy tools employed to address significant drinking water threats for
intake protection zones in the 2014 Cataraqui Source Protection Plan. The Cataraqui Source
Protection Committee would need to assess the merits of using a similar approach around the four
western intakes, based on the experience of implementing the 2014 Plan.
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Table 5 - Significant Drinking Water Threat Policy Approach for Cataraqui Source Protection Area Intake Protection Zones
Drinking Water Sub-Drinking Water Threat Category1
Part IV
Risk
Land Use
Municipal
Threat
Prohibition
Management
Planning
Operations /
Plans
Infrastructure
Waste

Sewage

Nutrients

Application of hauled sewage to land
Mine tailings
Waste disposal sites
Small quantities of waste exemption
Combined sewer discharge
Stormwater pond discharge
Industrial effluent
Sanitary sewers / pipes
Septic system / holding tank
Sewage treatment plant bypass
Sewage treatment plant effluent discharge
Storage of sewage (treatment plan tanks)
Application of ASM to land

Education and
Outreach2

Incentive
Programs

Prescribed
Instrument

Other

F
F
F

F

E, F
F
F
F
E, F
F
F
F
F

E, F

F
F
F
F

E, F3

E

Application of commercial fertilizer to land

Road Operations

Fuel and
Chemicals

Water softener

Application of NASM to land
Livestock grazing, pasturing, outdoor
confinement area or fam-animal yard
Storage of ASM
Handling / storage of commercial fertilizer
Handing / storage of NASM
Management of ASM: Aquaculture
Application of road salt
Storage of road salt
Storage or snow
Application of pesticide to land
Storage of pesticide
Aircraft deicing chemicals
Handling / storage of DNAPLs
Handling / storage of organic solvents
Handling / storage of fuel
Transportation of specified chemicals
Backwash discharge

F
F

E, F

E

F

E, F

E

F
F

F
F
F
F
F

E

E, F

E, F

Footnotes:
1
Drinking water threats without specific policy tools indicated are not significant drinking water threats in the subject intake protection zones
2
A general education and outreach policy covers a wide range of topics
3
The Ontario Building Code Act requires a recurring on-site sewage system inspection program for all systems and holding tanks that are ranked significant drinking water threats
Legend
E = Existing Drinking Water Threat; F = Future Drinking Water Threat
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The scope and scale of both on-site sewage system maintenance inspections and Clean Water Act
Part IV policies for the western Cataraqui intake protection zones are described below as these
management tools require the greatest level of effort.
On-site Sewage System Maintenance Inspections

On-site sewage systems are ranked as a significant drinking water threat in intake protection zones
with a vulnerability score of ten. Of the four western Cataraqui intake protection zones only A.L.
Dafoe has both a potential new vulnerability score of 10 and the occurrence of on-site sewage
systems. If the vulnerability score of intake protection zone 1 was increased to ten, then mandatory
maintenance inspections of seven (7) on-site sewage systems would be required as per the Ontario
Building Code Act. The inspections are to confirm that the systems are functioning properly and
subsequently require remediation of failing or unsafe systems. The Principal Authority (e.g.
municipality or health unit) is responsible for enforcing the relevant part of the Building Code.
System owners/operators are responsible for maintenance and remediation.
Part IV: Risk Management Plans

Where other activities pose a significant threat to a source of drinking water, Clean Water Act Part
IV tools have been used by the Cataraqui Source Protection Committee to fill gaps to address
activities that cannot be managed by other options (e.g. application of agricultural source material).
In the Cataraqui Source Protection Plan (CSPA, 2014), Part IV policies manage existing significant
threats, and prohibit activities that would be significant threats if they were to be established in the
future.
Table 6 below outlines the three types of policies that are possible under Part IV of the Clean Water
Act.
Table 6 – Part IV Policy Description
Part IV Tool
Section 57: Prohibition

Section 58: Risk Management
Plans

Section 59: Restricted Land Uses

Mechanism / Intent
 Ensure certain activities never become established in areas
where there are significant drinking water threats.
 Use for activities that cannot be addressed through land use
planning.
 Manage existing and future significant drinking water threats
through best management practices.
 Risk management plans outline how the threat activity will be
modified to reduce risk to the drinking water source.
 Flag specific land uses in a vulnerable area that are or may be
associated with prohibited activities under section 57 of the
Clean Water Act or that require a risk management plan under
section 58 of the Act.
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Municipalities where Part IV policies apply are required to appoint provincially trained and certified
risk management officials and inspectors to implement Part IV policies in their applicable vulnerable
areas.
The number of site-specific risk management plans that potentially would be required for the four
western Cataraqui intakes (using the updated vulnerability scores and this policy approach) was
determined based on both the number of applicable threat activities and the number of parcels in
each vulnerable area where the following significant drinking water threat activities are likely
occurring:







Application and / or storage of agricultural source material,
Application and / or storage of pesticides,
Application and / or storage of fertilizer,
Livestock grazing and / or outdoor confinement areas,
Handling and storage of fuel, and
Waste storage (small quantities of hazardous waste or liquid industrial waste at non-residential
properties)3.

The number of parcels requiring a risk management plan was estimated based on the drinking water
threat enumeration tables in the Assessment Report: Cataraqui Source Protection Area (CSPA,
2011). Note that a single risk management plan for a property parcel may address one or several
significant drinking water threats. For example, an agricultural risk management plan could address
the application of agricultural source material, fertilizer and pesticides, as well as livestock grazing. It
must also be noted that one individual or a single company may own a series of connected property
parcels and that one risk management plan would cover the group of parcels.
Table 6 – Estimated Number of Risk Management Plans (RMPs) Required for New Vulnerability Scoring
Intake
RMPs per Activity
RMPs per Parcel
A.L. Dafoe (Napanee)
Bath
Fairfield
(Amherstview)
Sandhurst Shores

IPZ-1
8
1
0

IPZ-2
4
69
4

Total
12
70
4

IPZ-1
2
1
0

IPZ-2
3
29
2

Total
5
30
2

11

0
Total RMPs

11
97

7

0
Total RMPs

7
44

The threat enumeration in the Assessment Report: Cataraqui Source Protection Area (CSPA, 2011) did not include
this drinking water threat; therefore, additional work is required.
3
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6.0 Recommendations
Further work is necessary to determine the financial, political and practical implications of the
increased vulnerability scores for the four western intake protection zones. In addition, the real
impact of policy implementation on drinking water source protection should be determined. It will
be important to consider whether the source waters would be better protected after the changes to
the technical report and implementation of updated policies. As part of these deliberations,
consultations with local stakeholders will be necessary and appropriate.
Additional work to enumerate waste storage presence at non-residential properties is needed to
account for this activity. This activity was not assessed in the 2011 drinking water threat
enumeration due to a late interpretation of this waste-type drinking water threat by the Ontario
Ministry of the Environment and Climate Change. As required, work was completed to identify this
type of existing significant drinking water threat prior to submission of the Cataraqui Source
Protection Plan (CSPA, 2014). It must be noted that at the time of this additional drinking water
threat enumeration, the four western Cataraqui intake protection zones were out of scope because
their lower vulnerability scores precluded the identification of significant drinking water threats.
It is recommended that a standardized method of applying the source vulnerability factor ranges be
developed in consideration of the characteristics of Type ‘A’ intake on Lake Ontario. Definition of
specific depth and distance from shore combinations could be assigned to factors from a low of 0.5
to a high of 1.0 as displayed in Table 7 below.
Table 7 - Source Vulnerability Factor Ratings
Source Vulnerability Score
Rating
Factor

Lowest

Low

Medium

High

Higher

Highest

0.5

0.6

0.7

0.8

0.9

1.0

7.0 Conclusion
This report demonstrates that the four western Cataraqui intake protection zones may warrant use
of the increased vulnerability scoring option presented by Technical Rule 95.1.
It was concluded that the area vulnerability factor scoring adjustments included in the Assessment
Report (CSPA, 2011) remain valid. However, given the broader range of source vulnerability factors
(i.e. 0.5 to 1.0) available under the amended Technical Rules (MOECC, 2017) the original
assignment of “highest” to all four western Cataraqui intakes was no longer an accurate
representation. Through the application of the amended Technical Rules (MOECC, 2017) and using
the scoring adjustments, the vulnerability scores for the four subject intake protection zones
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increased. Except for Sandhurst Shores intake protection zone 2, all intake protection zones 1 and 2
would have vulnerability scores of eight or greater.
All areas with a vulnerability score of eight or greater result in significant drinking water threats being
identified. If a policy approach similar to the 2014 Plan was pursued, then significant drinking water
threats would be managed using a variety of management tools including Part IV of the Clean Water
Act. This would require the establishment of additional risk management office(s) covering the Town
of Greater Napanee and Loyalist Township.
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Appendix 1 – Western Cataraqui Intake Protection Zone Maps

Appendix 2 - Vulnerable Areas Background
The Assessment Report (CSPA, 2011) identified the areas where drinking water sources in the Cataraqui Source
Protection Area are vulnerable to contamination and overuse (including wellhead protection areas, intake protection
zones, highly vulnerable aquifers and significant groundwater recharge areas), and prioritized drinking water issues
and threats within those vulnerable areas. The scope of the Assessment Report was defined by the Cataraqui Source
Protection Committee (CSPA, 2009) for the 12 local drinking water systems in the municipal residential category
defined by the Ontario Ministry of the Environment and Climate Change (MOECC). The report pulled together the
findings of over 15 technical studies about local sources of drinking water and the risks that affect them, all of which
are appended to the Assessment Report.
As part of the Province-wide Drinking Water Source Protection Program, MOECC developed the Technical Rules:
Assessment Report (MOE, 2009). The Technical Rules prescribe the methods and models to use when assessing risk
to drinking water sources under the Clean Water Act. The Technical Rules ensured that source protection plans
developed across the Province would be established using information collected in a standardized and approved
manner, and technical work would be comparable between source protection areas and regions.
Intake Protection Zone Delineation
Intake Protection Zones (IPZs) are areas of land and water around a municipal residential intake pipe that contribute
source water to a drinking water system. An IPZ shows the origin of surface water supply a municipal intake at a
water treatment plant based on a defined distance or travel time toward the intake pipe (e.g. two hours).
Part IV of the Technical Rules (MOE, 2009 and MOECC, 2017) addresses the delineation of surface water intake
protection zones.
There are four types of intakes (MOE, 2009 and MOECC, 2017):
(1) Type ‘A’ if the intake or the planned intake is or would be located in a Great Lake;
(2) Type ‘B’ if the intake or the planned intake is or would be located in a connecting channel;
(3) Type ‘C’ if the intake or the planned intake is or would be located in a river and neither the direction nor
velocity of the flow of the water at the intake is affected by a water impoundment structure; or
(4) Type ‘D’ if the intake is not described in subrule (1), (2) or (3).
Intake Protection Zone classifications in the Cataraqui Source Protection Area are listed in Table 1.

Table 1 - Types of intakes in the Cataraqui Source Protection Area, based on criteria in the Technical Rules
(MOE, 2009 and MOECC, 2017).
Type of Intake
Intake Protection Zone
Type ‘A’
 Kingston Central
 Bath
 Point Pleasant (Kingston West)
 A.L. Dafoe (Napanee)
 Fairfield (Amherstview)
 Sandhurst Shores
Type ‘B’
 Brockville
 James W. King (Gananoque)
Type ‘D’
 Sydenham
The size and shape of each zone in an IPZ represents either a set distance around the intake pipe, or the length of
time it would take water and any contaminants it may be carrying to reach the intake:




IPZ-1 is the area closest to the intake pipe and is a set distance which extends one kilometre upstream and
120 metres onto the shore;
IPZ-2 includes the on and offshore areas where flowing water and any pollution would reach the intake pipe
within a minimum duration of two hours;
IPZ-3 is an area where contaminants could reach the intake pipe or the upstream contributing watershed
during and after a large storm or another event. In the CSPA, there is only an IPZ-3 for the Sydenham IPZ.
The size and shape of Sydenham IPZ-3 is based on the lakes and streams in the watershed that contribute
water to the lake.

The zones closest to the intake in an IPZ have the highest vulnerability, since there is less time for containment,
clean-up and / or pollutant break down before the water reaches the intake.
In the Assessment Report (CSPA, 2011), each intake protection zone was assigned a vulnerability score, which takes
into consideration the intake characteristics as well as the land cover and surrounding hydrogeological conditions.
The susceptibility of lands and waters to contamination within a vulnerable area is reflected in its score, where a
larger value indicates higher vulnerability. Vulnerability scores range between one and ten, and are generally highest
near the intakes.

Appendix 3 - Intake Depths and Distances from Shore for Type ‘A’ Lake Ontario Intakes
Area or Region
Cataraqui

Central Lake
Ontario

Credit Valley
Ganaraska

Halton Region

Hamilton
Region
Niagara
Peninsula
Toronto and
Region

Quinte

Intake Protection Zone (Type ‘A’ only)
Fairfield (Amherstview)
Bath
AL Dafoe (Napanee)
Sandhurst Shores
Point Pleasant (Kingston West)
Kingston Central
Oshawa Water Treatment Plant West Intake
Oshawa Water Treatment Plant East Intake
Whitby Water Treatment Plant
Bowmanville Water Treatment Plant
Lakeview Water Treatment Plant
Lorne Water Treatment Plant
Cobourg Water Treatment Plant
Port Hope Water Treatment Plant
Newcastle Drinking Water System
Burlington Water Treatment Plant Westerly
Burlington Water Treatment Plant Easterly
Burloak Water Treatment Plant
Oakville Water Treatment Plant
Woodward Water System Pipe 1
Woodward Water System Pipe 2
Woodward Water System Pipe 3
Rosehill Water Treatment Plant
Grimsby Water Treatment Plant
R.L. Clark Water Filtration Plant
Island Filtration Plant East
Island Filtration Plant Middle
Island Filtration Plant West
Island Filtration Plant Shallow-West
Island Filtration Plant Shallow-East
R.C. Harris Water Filtration Plant Northeast
R.C. Harris Water Filtration Plant Southwest
F.J. Horgan Water Filtration Plant
Ajax Water Treatment Plant (Durham)
Wellington Intake Protection Zone

Intake Depth (m)
3.6
3.4
3.4
12
17
18
7.6
10.7
16
12
18
10
12
9
10
5.5
6.3
17
8.7
8.8
7.3
8
2.7
7.7
11
83
83
83
11
17
15
15
18
18
8.5

Intake Distance
from Shore (m)
134
85
53
270
570
870
831
924
1710
1550
2000
1550
856
880
1067
750
750
1350
858
945
640
915
450
1800
1610
4848
4662
4696
828
690
2232
2125
2925
2392
1500

Appendix 5 - Statistical Test Summary
The intake depths and distances from the shore of the four subject intakes in the Cataraqui Area were statistically
compared to Quinte Region intakes located in the Bay of Quinte (see Table 1) and all other ‘Type A’ intakes on Lake
Ontario (Appendix 3) in R statistics software 3.3.3 using scripts provided by Dennis Helsel of PracticalStats.com. The
p-value was used to determine significance of all tests using a 95% confidence interval (an alpha critical value of
0.05). Therefore, if the p-value was less than 0.05, the test showed a difference between the test groups.
Table 1- Cataraqui Area and Quinte Region Intake Characteristics
Assessment
Intake Protection Zone (Type A only) Intake Depth
Report
(m)
Cataraqui Area
Fairfield (Amherstview)
3.6
Bath
3.4
AL Dafoe (Napanee)
3.4
Sandhurst Shores
12
Quinte Region
Belleville Intake Pipe 1
5.5
Belleville Intake Pipe 2
5.5
Point Anne
2.5
Deseronto
6
Picton Intake Pipe North
3.3
Picton Intake Pipe South
3.3

Intake Distance from Shore
(m)
134
85
53
270
430
490
80
480
305
91

The Shapiro-Wilk tests was performed to determine data distribution so that an appropriate statistical comparison
between data sets could be made. For depth, the data was not normally distributed indicating a non-parametric test
would be required. For distance, the data was normally distributed, indicating a parametric test may be used. For
both characteristics, the permutation test was chosen since it is appropriate for both normally and not normally
distributed data. A summary of the results is presented in Table 2 below.
Table 2 - Summary of statistical test results for the western Cataraqui intakes as compared to the Quinte
Region intakes located in the Bay of Quinte
Intake Location
Is the data normally distributed?
Is there a difference between the groups?
(Shapiro-Wilk test)
(Permutation test)
Intake Depth
Cataraqui Area
No (p=0.0023)
No (p=0.6952)
Quinte Region
Yes (p=0.1658)
Intake Distance
Cataraqui Area
Yes (p=0.4374)
No (p=0.0667)
Quinte Region
Yes (p=0.1175)
As shown in Table 2, both depth and distance to shoreline are not significantly different for the Cataraqui Area and
Quinte Region, indicating the intakes are comparable by these characteristics.
In addition to the western Cataraqui intakes and Quinte Region Bay of Quinte intakes comparison, these two groups
were combined to compare their depths and distances to shoreline to all other Lake Ontario ‘Type A’ intakes.

For depth and distance to shoreline, two Shapiro-Wilk normality tests were run followed by non-parametric
permutation tests to determine whether the combined Cataraqui / Quinte data were significantly shallower and close
to shore than the other ‘Type A’ Lake Ontario intakes. A summary of the statistical outcomes can is presented in
Table 3 below.
Table 3: Summary of statistical test results for western Cataraqui area / Quinte Region Bay of Quinte compared
to all other ‘Type A’ Lake Ontario intakes
Intake Location
Is the data normally distributed?
Is there a difference between the groups?
(Shapiro-Wilk test)
(Permutation test)
Intake Depth
Cataraqui and Quinte
No (p=0.0218)
Yes (p=1.000e-04)
All Other ‘Type-A’
Yes (p=0.1057)
Intake Distance
Cataraqui and Quinte
Yes (p=0.0622)
Yes (p=0.0016)
All Other ‘Type-A’
Yes (p=2.659e-05)
Both depth and distance to shoreline are significantly different for the combined western Cataraqui / Quinte Region
Bay of Quinte intakes compared to all other Lake Ontario ‘Type A’ intakes. This concludes that the western
Cataraqui Area and Quinte Region Bay of Quinte intakes are significantly different than other Type ‘A’ Lake Ontario
intakes and infers that increased vulnerability scores for the western Cataraqui intakes is reasonable.

Appendix 5 – Vulnerability Scores for all Cataraqui Source Protection Area Intake Protection Zones
(CSPA, 2011)

Vulnerable Area

Name of Vulnerable Area

Vulnerability Score

IPZ-1

Sydenham

9

Brockville
James W. King (Gananoque)
Fairfield (Amherstview)

7

Bath
Sandhurst Shores
A.L. Dafoe (Napanee)
Point Pleasant (Kingston West)

6

Kingston Central
IPZ-2

Sydenham

8.1

Brockville
James W. King (Gananoque)
Fairfield (Amherstview)

6.3

Bath
Sandhurst Shores

5.6

A.L. Dafoe (Napanee)

IPZ-3

Point Pleasant (Kingston West)

4.8

Kingston Central

4.2

Sydenham

6

Appendix 6 – Significant Drinking Water Threats Enumeration
The tables below identify the type and number of potential chemical and pathogen drinking water threats for the four western
Cataraqui intake protection zones. This enumeration is based on information from the threats enumeration included in the
Assessment Report: Cataraqui Source Protection Area (CSPA, 2011) and an air photo comparison (2017). Although there were
some changes within the intake protection zones (see Appendix 7) none resulted in changes to the significant drinking water
threats.
Table 1 A - Potential Chemical and Pathogen Drinking Water Threats: A.L. Dafoe
Zone Vulnerability Significant Drinking Water Threats
Parcel Threats Enumeration (Assessment Report, 2011)
Score
IPZ-1
10
Agricultural Source Material
2: Chemical and Pathogen

IPZ-2

8

Dense Non-Aqueous Phase Liquids

1: Chemical

Fertilizer

2: Chemical

Fuel

1: Chemical

Livestock

1: Chemical and Pathogen

Non-Agricultural Source Material

1: Chemical and Pathogen

Pesticide

2: Chemical

Septic System

7: Pathogen

Sewage Facility

1: Chemical and Pathogen

Solvents

2: Chemical

Transportation

8: Chemical

Waste

1: Chemical

Agricultural Source Material

2: Pathogen

Livestock

2: Pathogen

Table 1 B - Potential Chemical and Pathogen Drinking Water Threats: Bath
Zone Vulnerability Significant Drinking Water Threats
Parcel Threats Enumeration (Assessment Report, 2011)
Score
IPZ-1
10
Fuel
1: Chemical

IPZ-2

9

Road Salt

3: Chemical

Sewage Facility

2: Pathogen

Transportation

16: Chemical

Agricultural Source Material

28: Pathogen

Livestock

13: Chemical and Pathogen

Non-Agricultural Source Material

3: Pathogen

Pesticide

28: Chemical

Stormwater
Waste

3: Chemical
1: Chemical

Table 1 C - Potential Chemical and Pathogen Drinking Water Threats: Fairfield
Zone Vulnerability Significant Drinking Water Threats
Parcel Threats Enumeration (Assessment Report, 2011)
Score
IPZ-1
9
Sewage Facility
1: Chemical and Pathogen
IPZ-2
8.1
Agricultural Source Material
2: Chemical and Pathogen
Livestock
2: Pathogen
Table 1 D - Potential Chemical and Pathogen Drinking Water Threats: Sandhurst Shores
Zone
IPZ-1

Vulnerability
Score
8

IPZ-2

6.4

Significant Drinking Water Threats

Parcel Threats Enumeration (Assessment Report, 2011)

Agricultural Source Material
7: Pathogen
Livestock
4: Pathogen
No significant drinking water threats possible

Appendix 7 - Summary of Existing Land Use Comparison for Western Cataraqui Intake Protection Zones
Vulnerable Area
IPZ-1
Fairfield
(Amherstview)

Bath

Approximately 2 new residential
developments. Possible private
fuel, likely connected to
municipal wastewater treatment
plant.

New Land Uses (Approximate)
IPZ-2
Approximately 13 new residential
developments. Likely connected to
municipal wastewater treatment
plant.
Approximately 23 new residential
developments. Likely connected to
municipal wastewater treatment
plant. Possible private fuel.

Notes/Comments

Potential for additional
residential development.

New gas station /convenience store.
There is new development
near the Lennox Generating
Station; however, it is not
within the boundary of the IPZ.
Note that this land use could
be a transport pathway.

A.L. Dafoe
(Napanee)

Sandhurst Shores

Approximately 1 new residential
development. Possible septic
and private fuel.

Approximately 1 new residential
development. Possible septic and
private fuel.

