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To: Mayor and Members of Council
From: David Fell, President & CEO, Utilities Kingston
Resource Staff: Heather Roberts, Director, Water & Wastewater
Date of Meeting: November 18, 2025
Subject: Drinking Water Quality Management System — 2024

Management Review Report and Re-endorsement of

Operational Plan

Executive Summary:

The City of Kingston, as the Owner of the Kingston and Cana Drinking Water Systems, is
required by the Safe Drinking Water Act to ensure that these systems are operated by an
Accredited Operating Authority, Utilities Kingston.

In accordance with the Drinking Water Quality Management Standard (DWQMS), one
component is the annual Management Review. This addresses the continuing suitability,
adequacy, and effectiveness of the Quality Management System. The Management Review was
recently completed by the Operating Authority's identified Top Management. The report and
meeting minutes are required to be provided to the Owner, and as a best management practice
it is recommended that the Owner (Council) re-endorse the Operational Plan and their
commitment to the Quality Management System (QMS).

Recommendation:

That Council receive the Kingston and Cana Drinking Water System Management Review
Summary Report 2024 and Accreditation Audit Report; and

That Council re-endorse the Operational Plan for the Kingston and Cana Drinking Water
System and authorize the Mayor and Clerk to sign the Owner and Top Management


https://www.ontario.ca/laws/statute/02s32
http://www.downloads.ene.gov.on.ca/envision/env_reg/er/documents/2017/012-5530_FinalStandard.pdf
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Endorsement of the Operational Plan for Kingston’s Drinking Water Supply Systems document
showing Council’'s endorsement of the plan.
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Options/Discussion:
Background on Drinking Water Quality Management Standard

The Drinking Water Quality Management Standard (DWQMS) approved under section 21 of the
Safe Drinking Water Act was developed in partnership between the Ministry of the Environment,
Conservation and Parks (MECP) and Ontario’s water sector, after Justice Dennis O’Connor’s,
Report of the Walkerton Inquiry 2002 recommended the adoption of quality management for
municipal drinking water systems.

The DWQMS complements the legislative and regulatory framework by endorsing a proactive
and preventive approach to assuring drinking water quality. This approach includes
consideration of elements that are fundamental to ensuring the long-term sustainability of a
Drinking Water System including Management processes employed within the system; the
maintenance and renewal of infrastructure used to supply drinking water, and identification of
potential risks and risk mitigation strategies for items such as system security, water treatment,
storage and distribution, etc.

The DWQMS is based on a “plan, do, check and improve” methodology which is similar to that
found in some international standards. “Plan” requirements of the standard typically specify
policies and procedures that must be documented in the operational plans for the drinking water
system. “Do” requirements specify the policies and procedures that must be implemented.
“Check” and “Improve” requirements of the standard are reflected in requirements to conduct
internal audits and management reviews.

The MECP has developed a pocket guide that examines the requirements of the DWQMS,
providing high level overview of what each of the requirements means in the context of a
municipal residential drinking water system.

Most applicable to the recommendations in this report, the SDWA requires Owners and
Operating Authorities of Municipal Residential Drinking Water Systems to have an accredited
Operating Authority (Utilities Kingston). In order to become accredited, an Operating Authority
must establish and maintain a Quality Management System (QMS). Minimum requirements for
the QMS are specified in the Standard, the DWQMS.

Utilities Kingston has appointed a Quality Management Representative and Alternate
Representative to administer the QMS by ensuring that processes and procedures needed for
the system are established and maintained. Additionally, the QMS Representative reports to
Top Management and the Owner on the performance of the QMS including any need for
improvement, ensures that personnel are aware of all applicable legislative and regulatory
requirements that pertain to their duties for the operation of the system, and promotes
awareness of the QMS throughout the Operating Authority.


http://www.downloads.ene.gov.on.ca/envision/env_reg/er/documents/2017/012-5530_FinalStandard.pdf
https://www.ontario.ca/laws/statute/02s32#BK25
https://www.ontario.ca/page/ontarios-drinking-water-quality-management-standard-pocket-guide
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Management Review Report and Endorsement of Operational Plan

Utilities Kingston, as the Operating Authority for the Kingston and Cana Drinking Water
Systems, is responsible for the implementation and ongoing maintenance of a Quality
Management System (QMS) which meets the requirements of the Drinking Water Quality
Management Standard (DWQMS). The accreditation of operating authorities is based on the
successful implementation of a QMS.

In accordance with the DWQMS, one component is the annual Management Review, which
addresses the continuing suitability, adequacy, and effectiveness of the QMS, including the
results of the annual accreditation audit. This Management Review was recently completed by
the Operating Authority's identified Top Management. The Top Management Summary report,
meeting minutes and the annual accreditation report are contained in Exhibits A, B and C,
respectively, to this report, and are required to be provided to the Owner.

There were no incidents of regulatory non-compliances, non-conformances or deficiencies
identified in the Management Review Summary report for the Kingston or Cana Drinking Water
Systems. Based on the details provided to Top Management during this review process,
including the details summarized in a report form, Top Management is confirming that the
drinking water systems are being adequately managed, operated and maintained by the
Operating Authority. Improvements and action items are being adequately addressed and
completed with the resources allocated to the water utility.

Relevant to Top Management'’s review of future infrastructure plans for the drinking water
systems, it is important to note that Utilities Kingston is currently undertaking a Water and
Wastewater Master Planning exercise. The master plan will provide a long-term water (and
wastewater) servicing strategy that supports the community needs and growth while maintaining
levels of service in accordance with the Asset Management Plan. The master planning exercise
reflects Council’s adoption of a medium growth strategy, and information provided through the
development of the City’s Official Plan. Utilities Kingston anticipates that the financial and
human resources required to sustain, renew and grow the drinking water system (linear and
vertical infrastructure) to support the community needs and goals will be considerable. This will
be considered in long-term financial plans and reflected in future capital plans to ensure the
adequacy and reliability of the City’s drinking water systems.

The DWQMS requires that an Operational Plan be maintained by the Operating Authority,
endorsed by the Owner, and accepted by the MECP. The Operational Plan for the Kingston and
Cana Drinking Water Systems was last approved by Top Management and Endorsed by the
System Owner in 2021. There were no changes made to the Operational Plan in 2022, 2023 or
2024.

The Operational Plan is available on Utilities Kingston’s website and attached as Exhibit F to
this report. It is recommended that the Owner re-endorse the Operational Plan and their
commitment to the QMS.



http://www.downloads.ene.gov.on.ca/envision/env_reg/er/documents/2017/012-5530_FinalStandard.pdf
http://www.downloads.ene.gov.on.ca/envision/env_reg/er/documents/2017/012-5530_FinalStandard.pdf
https://utilitieskingston.com/Water/Quality/Management
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Existing Policy/By-Law

As noted above in this report, the Top Management review for the drinking water systems is a
component of the provincial Drinking Water Quality Management Standard (DWQMS) approved
under section 21 of the Safe Drinking Water Act.

Notice Provisions

None

Financial Considerations

None

Contacts:

Heather Roberts, Director, Water & Wastewater Operations, 613-546-1181 extension 2400
Other City of Kingston Staff Consulted:

Julie Runions, Director, Utilities Kingston Engineering, Utilities Kingston

James Patenaude, Supervisor, Water & Wastewater Treatment Operations, Water &
Wastewater Services, Utilities Kingston

Alan Smith, Quality Management System Coordinator, Water & Wastewater Services, Utilities
Kingston

Adam Long, Quality Management System Coordinator, Water & Wastewater Services, Utilities
Kingston

Exhibits Attached:

Exhibit A — Kingston and Cana Management Review Summary Report 2024
Exhibit B — Kingston and Cana DWQMS Management Review Meeting Minutes
Exhibit C — Kingston and Cana DWS Systems Audit Report

Exhibit D — W-P-01 Kingston QMS Policy

Exhibit E — W-P-02 Kingston QMS Owner and Top Management Commitment and Endorsement
(intentionally left blank for re-endorsement)

Exhibit F — W-OP-01 Kingston and Cana Operational Plan v.8.0


http://www.downloads.ene.gov.on.ca/envision/env_reg/er/documents/2017/012-5530_FinalStandard.pdf
https://www.ontario.ca/laws/statute/02s32#BK25

Exhibit A to Report Number 25-247

Kingston & Cana Management Review Summary Report 2024

INTRODUCTION

This report has been prepared for the system owner to provide a summary of information reviewed by Top
Management to evaluate the continuing suitability, adequacy, and effectiveness of the Quality Management
System (QMS) for the Kingston and Cana Drinking Water Systems (DWS) as required by the Drinking Water
Quality Management Standard (DWQMS).

INCIDENTS OF REGULATORY NON-COMPLIANCE

Kingston Drinking Water System
There were no incidents of regulatory non-compliance for the Kingston DWS.

Cana Drinking Water System
There were no incidents of regulatory non-compliance for the Cana DWS.

INCIDENTS OF ADVERSE DRINKING WATER TESTS

Kingston Drinking Water System Sampling

In total, 4,821 treated water and distribution system samples were collected for testing by an accredited
laboratory. Four samples collected resulted in a notification of an indicator of adverse water quality.
Notifications of Adverse Water Quality represent 0.083% of the total samples collected.

Cana Drinking Water System Sampling
In total, 361 treated water and distribution system samples were collected for testing by an accredited

laboratory. There were zero incidents that required a notification of an indicator of adverse water quality.

DEVIATIONS FROM CRITICAL CONTROL POINT LIMITS AND RESPONSE

ACTIONS

Kingston Drinking Water System
Three incidents of free chlorine residuals below the Secondary Disinfection Critical Control Limit were

reported. The response for these incidents was completed through flushing to restore the free chlorine residual
to above 0.20 mg/I.

Cana Drinking Water System
There were no deviations from Critical Control Limits.

THE EFFECTIVENESS OF THE RISK ASSESSMENT PROCESS

The risk assessments outcomes for the Kingston and Cana Drinking Water Systems were reviewed in Q4 and
included potential hazardous events and associated hazards listed by the Ministry of the Environment,
Conservation, and Parks (MECP). These risk assessments and associated outcomes have been identified as
effective due to their ability to reduce risk, and consistently provide safe and reliable water services to our
customers and community. The risk assessment outcomes are available on SharePoint. There were no new risks
identified in this reporting period.
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INTERNAL AND THIRD-PARTY AUDIT RESULTS

Internal Audits

Internal Audits were completed and covered all 21 elements of the DWQMS. No major or minor-
nonconformance (NC) were identified.

Accreditation Audits
QMS documents and records were provided to SAl Global for the External System Audit. The external audit

resulted in no non-conformances. A copy of the audit report has been attached to this report as Exhibit C.

RESULTS OF EMERGENCY RESPONSE TESTING

Emergency Response Testing

A Tabletop scenario was completed this year with consideration of each of the identified Emergency Response
and Recovery Procedures as part of this year’s emergency response training and testing. Staff worked
through a scenario with their supervisor to identify deficiencies and potential improvements to the Emergency
Response and Recovery Procedure and other procedures and processes applicable to emergency situations.

Identified Possible Improvements
Annual emergency response training and testing involving the evaluation of emergency scenarios and

identification of appropriate response actions and necessary reporting has been demonstrated to be a very
valuable element of the DWQMS. Operators continue to immediately demonstrate and identify all
appropriate response actions and necessary reporting requirements during the tabletop scenario. Operators
also recognize the importance of sharing and communicating information between Treatment Operations,
System Operations, and Engineering Services. Communication and working together as a team before and
after an event further improve the assessment of potential emergency events and the response actions taken.
No action items were identified during this year’s training exercise.

Status Of Possible Improvements from Previous Testing
All action items from the previous testing have been completed.

OPERATIONAL PERFORMANCE

The three Water Treatment Plants (WTP) operated by Utilities Kingston continued to perform well. Process
inputs also remained relatively stable during the reporting year. Current and routine maintenance,
rehabilitation, and renewal programs continue to be a priority. Current maintenance programs include:

Operational capital work Valve Inspection
Valve Maintenance
Cathodic Protection

Leak Detection

Operational Rounds
Facility Maintenance Requests
Routine Scheduled Maintenance

Distribution System Unscheduled Maintenance Capital Relining

Hydrant Flushing Capital Service Replacements

Hydrant Inspection

In addition to the maintenance programs stated above The MECP has a comprehensive inspection program to
ensure that municipal residential drinking water systems operate in compliance with regulatory requirements.
Every municipal residential DWS is inspected at least once a year, with one in three inspections unannounced.
The MECP’s annual inspection ratings are designed to encourage drinking water systems to strive for
continuous improvement and ultimately meet the MECP’s long-term goal of 100% compliance by all systems.
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The rating for drinking water quality represents a percentage of all the drinking water quality test results
during the period indicated that met the Ontario Drinking Water Quality Standards. The rating includes test
results for health-related standard parameters only; operational testing data (i.e. chlorine and turbidity) are
not included in final water quality results.

The MECP publishes these ratings in the Chief Drinking Water Inspector’s Annual Reports. The ratings are
included in this report as a measure of system performance for drinking water quality and regulatory
compliance. Utilities Kingston has consistently scored well on these ratings, as do most drinking water systems
in the province. The Drinking Water Quality Rating Percentage is determined by the percentage of tests
taken which meet the Drinking Water Quality Standards. Although some tests may not meet the standard on
initial testing, this does not necessarily mean adverse water quality but does require additional sampling to
verify preliminary results. Parameter results must be verified if outside the Standards for adverse conditions /
results. All distribution tests are included in the King Street WTP ratings.

MECP Ratings for the Kingston DWS are as follows:
System Inspection Rating

King Street WTP and Kingston Distribution System — 100%
Point Pleasant WTP — 100%

Cana Drinking Water System — 100%

Percentage Of Microbiological (Total Coliform & E. Coli) Test Results Meeting Ontario’s Drinking Water
Quality Standards

King Street WTP and Kingston Distribution System — 99.87%

Point Pleasant WTP — 100%

Cana Drinking Water System — 100%

Percentage Of Chemical & Radiological Test Results Meeting Ontario’s Drinking Water Quality Standards
King Street WTP and Kingston Distribution System — 100%

Point Pleasant WTP — 100%

Cana Drinking Water System — 100%

RAW WATER SUPPLY AND DRINKING WATER QUALITY TRENDS

Kingston Drinking Water System

As is typical for surface water sources, the usual seasonal changes in raw water quality at the Kingston WTPs
are routinely dealt with through normal process adjustments. Both the King Street and Point Pleasant WTPs
can make seasonal coagulant changes to respond to fluctuations in raw water temperature and quality.

Growths of blue-green algal blooms are increasing in Ontario’s lakes and rivers and are generating concern
for changes in risk to the raw water supply and the potential of associated human health dangers caused by
cyanobacteria that can be present in toxic blooms. These blooms most commonly occur in late summer and
early fall. They thrive in areas where the water is shallow, slow moving, warm, and that have higher amounts
of nutrients such as phosphorus and nitrogen, but they may be present in deeper, cooler water. Weekly
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testing of intake and treated water is being evaluated for Microcystin, the harmful toxin found in Blue-green
algal blooms. If a blue-green algal bloom is suspected, additional Microcystin testing is performed, and
treatment processes are adjusted, as necessary.

Water Quality, Pressure, And Volume

In addition to the ratings issued by the MECP, a WTP’s performance is typically measured by its efficiency
and the optimization of its processes. In most cases, the results of optimization are normally measured using
water quality indicators, and as such are captured within the annual MECP inspections.

Scheduled flushing to ensure drinking water quality and disinfectant residual maintenance continues to be
utilized in problem areas; typically, at dead end water mains and large mains currently serving a small
customer base.

Cana Drinking Water System
Groundwater sources are typically less susceptible to seasonal or other fluctuations in raw water quality.

Although the Cana DWS’ source water quality is stable, it does contain an elevated amount of dissolved iron.
While this has caused some aesthetic issues with iron precipitates such as colour and staining, it does not pose
any health concerns.

FOLLOW-UP ON ACTION ITEMS FROM PREVIOUS MANAGEMENT REVIEWS
The following action items were identified during the previous management review:

e No action items were identified in the previous management review.

THE STATUS OF MANAGEMENT ACTION ITEMS IDENTIFIED BETWEEN REVIEWS

There have been no action items identified since the last Management Review.

CHANGES THAT COULD AFFECT THE QUALITY MANAGEMENT SYSTEM

Changes To the Standard
There have been no changes to the DWQMS 2.0, however the Ontario MECP is proposing revisions to the

DWQMS. Many of the proposed DWQMS updates are administrative in nature and intended to clarify
existing requirements. The ministry is also proposing changes that will enable auditing of practices used to
summarize monitoring data, where such reports are used to demonstrate compliance with legislated
requirements.

Please refer to the DWQMS draft version 3.0 for a complete list of the proposed updates.

Our strong documentation and reporting system allow us to evaluate the effectiveness and operational
performance of the DWS as required by the standard. Our QMS also incorporates proactive and reactive
approaches to ensure continual improvement of the system, ensuring that the QMS is not limited to fixing
things as they fail. Although the Standard does not continually change, it does require continuous ongoing
changes and monitoring of the system that include but not limited to documents, work process, organizational
changes, initiatives, strategies, and information.

Ongoing System Improvements
Ongoing system improvements based on the current Water Master Plan, Infrastructure Renewal Program,

Revised Drinking Water License, and continual improvement of current processes will require changes to the
QMS documentation to ensure that required documents continue fo be current and relevant.
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CONSUMER FEEDBACK

Water Quality Assurance personnel responded to 13 water quality complaints / concerns. In all instances,
there were no drinking water safety concerns identified by Utilities Kingston.

Most complaints and concerns were related to aesthetic parameters such as taste and odour, dirty / cloudy
water, sediments, and staining. In most of these instances, a site visit was completed, and all customer concerns
were satisfied. For those concerns that were dealt with by telephone, the customers were either satisfied or
did not make any further contact as requested by Utilities Kingston.

THE RESOURCES NEEDED TO MAINTAIN THE QUALITY MANAGEMENT SYSTEM

There were no identified deficiencies during the management review. It was decided that current programs and
resources are continued, no additional action items are required.

The DWQMS requires that Top Management must determine, obtain, or provide the resources needed to
maintain and continually improve the QMS.

To ensure the requirement is being met, it is recommended that Top Management continues to make additional
personnel available as requested for QMS activities such as risk assessments, maintenance and infrastructure
reviews, document development, revision and review, training, and other activities identified as necessary to
maintain and improve the QMS.

THE RESULTS OF THE INFRASTRUCTURE REVIEW

The annual Review and Provision of Infrastructure was completed by the Director of Water / Wastewater in
the last quarter of the reporting Calendar year. The review confirmed that relevant and applicable
information is regularly reviewed by personnel to evaluate the condition and capacity of the DWS and its
components. No recommendations were identified by the Review and Provision of Infrastructure review. The
review confirmed that the following items were reviewed where applicable:

o  Current capital plan o Staff Observations and Recommendations

e Break history e [ssues Identified by Ministry of Environment

e Age of infrastructure Compliance Inspection Reports

e Flow Data e Risk Outcomes — Infrastructure Adequacy
Related

e  Water Modelling Assessments / Scenarios

e Condition Assessments, Studies, and Reports ® Recommendations from previous reviews

RECOMMENDATIONS FROM THE REVIEW OF MAINTENANCE ACTIVITIES

Water and Wastewater Treatment Operation Supervisors and the Water and Wastewater System
Operations Supervisors reviewed maintenance activities completed including current infrastructure
maintenance, rehabilitation, and renewal activities. These reviews also included evaluating the effectiveness of
each of the current identified programs. It was recommended the current programs continue. There were no
additional Maintenance or Potential Hazards identified.

MULTI-YEAR INFRASTRUCTURE PROGRAM

The 2007 Water Master Plan identified infrastructure requirements to satisfy the considered short-term
(2011), mid-term (2016), and long-term (2026) drinking water requirements for the urban area of the City of
Kingston. An update to the Water Master Plan was completed in 2017. The new Master Plan identifies
infrastructure recommendations for 2021, 2026, 2036, and long-term potential growth (2036+).
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Existing infrastructure is reviewed based on criteria such as age, material, available condition assessments, and
main break history.

From this review a priority list was compiled. Then, with consideration for each element’s needs, level of priority,
and the available budget, a master list of projects was developed, defining the infrastructure renewal plan. The
following capital projects were completed or started:

Cana DWS

® Replaced all chemical feed pumps with new blue / white chemical pumps. (Completed)
e Installed security fencing and gate around the Cana WTP. (Completed)

Kingston DWS

e King Street WTP — Rebuilt pump, repaired casing, rebuilt angle drive, purchased new electric motor, and
upgraded drive shaft. (WIP)

e Point Pleasant WTP — Replaced all batteries in Bank #1 (40 batteries). (Completed)

e King Street WTP — Removed carbon from Filters 5 & 6 and sent out for regeneration. Added regenerated
and virgin make up carbon back to filters. (Completed)

e Point Pleasant WTP — Removed carbon from two filters and shipped out for regeneration. Replaced filter
media with regenerated carbon and virgin make up carbon. (Completed)

e O’Connor Dr Water Reservoir — Installed text messaging system to send alarms to the operator cell phone

notifications. (Completed)

Creekford Rd Water Tower — Repaired tower interior as recommended from last tower inspection. (WIP)

O’Connor Dr Water Reservoir — Replaced drive on Pump #1. (Completed)

Third Avenue Reservoir Upgrades — Pump replacement, process piping, mechanical, electrical (complete)

Forest Drive Standpipe Upgrades — started, work to be completed in 2026

KINGSTON AND CANA DRINKING WATER SYSTEMS LINEAR ASSET RENEWAL

Existing water distribution infrastructure is reviewed based on criteria such as age, material, available
condition assessments, and main break history.

From this review, a priority list was compiled for replacement and structural lining. Then, with consideration for
each element’s needs, level of priority, and the available budget, a master list of road / utility reconstruction
projects was developed, defining the 4-year (2023-2026) renewal plan.

Watermain structural lining

Victoria Street watermain replacement project

Montreal Street / John Counter Boulevard watermain replacement

Front Road watermain

Vine Street, Ellice Street, Ann Street, and Main Street — watermain and sewer replacement — 2026
Queens Crescent watermain replacement — 2026

Watermain condition assessment — Beverley Street easement and Days Road

OPERATIONAL PLAN CURRENCY, CONTENT, AND UPDATES

The Operational Plan for the Kingston and Cana Drinking Water Systems was last approved by Top
Management and Endorsed by the System Owner in 2021. There were no changes made to the Operational
Plan.

STAFF SUGGESTIONS

Suggestions received from personnel concerning the QMS focused on improving the processes and forms used
to record operational information and improving the way information is accessed through SharePoint. Staff
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have made considerable suggestions to continue to further improve ease of use to SharePoint from mobile
devices.

Staff also provide suggestions for improvements through their participation in the annual QMS Review
Training and Emergency Response and Recovery Training and Testing. Additionally, in December a new
Woater Staff Suggestions List was created and made available to encourage suggestions and feedback
related to the day-to-day operations of the drinking water systems associated with the QMS. No staff
suggestions were identified this reporting year.

PREVENTATIVE AND CORRECTIVE ACTION REQUESTS PREVENTATIVE ACTION
REQUESTS

Preventative and Corrective Action Requests Preventative Action Requests (PAR) are actions to prevent the
occurrence of nonconformity of the QMS with the requirements of the DWQMS or other undesirable situations.
Corrective Action Requests (CAR) are actions to eliminate the cause of a detected nonconformity of the QMS
with the requirements of the DWQMS or other undesirable situations. Items are documented using the PAR &
CAR List on SharePoint.

Kingston & Cana DWS

e PAR — The current emergency response procedure (W-E-06) outlines the use of mobile potable water
supply equipment and bottled water during extended loss or contamination of drinking water. To
proactively strengthen emergency preparedness, a review of existing emergency response plans to
verify whether additional measures are required to support critical facility customers during such
events is recommended.

o Follow up — Pending

Kingston DWS

e CAR - Drinking Water System infrastructure improvements zone 3 indicates that pipe sizes range from
150 mm to 400 mm, but now include 600 mm and 500 mm as a result of infrastructure improvements.
Distribution Area 3 Highway 15 motorized control valve has been removed as part of infrastructure
improvements.

o Follow up — The Operational Plan will be updated to reference the changes to the drinking water
system .

Cana DWS

e  PAR — Equipment Communication issues.
O Follow up — Installed signal booster.

e PAR — Adding fence to prevent vandalism. This will provide additional security.
o Follow up — Installed perimeter fencing.

IDENTIFIED DEFICIENCIES, DECISIONS, AND ACTION ITEMS

There were no deficiencies, two decisions, and two action items identified during the management review.

The first action item is to continue actively monitoring the proposed changes and imminent release of DWQMS
3.0, and fo implement any required updates to the system accordingly.
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The second action item is to include all unlicensed engineering staff in this year’s Technical Services Emergency
Response Training to broaden awareness and reinforce the importance of the Quality Management System.

The first decision made was that supervisors review applicable data quarterly to ensure that all information
included in the management review report remains current and accurate.

The second decision was that the current dedicated resources will be maintained, and that Top Management
will continue fo provide additional personnel, as needed, to support QMS activities. These include risk
assessments, maintenance and infrastructure reviews, document development, revision and review, training,
and other tasks necessary to maintain and improve the Quality Management System.

BEST MANAGEMENT PRACTICES AND OPPORTUNITIES FOR IMPROVEMENT

Best Management Practices (BMP) and Opportunities for Improvement (OFI) items are documented using the
DWQMS Best Management Practices List on SharePoint. Implemented BMPs and OFls are identified for items
that assist the owner and operating authority of the DWS in the delivery of safe, high quality drinking water
and in providing mechanisms to optimize efficiencies within the DWS and /or QMS and provide information to
assist in future planning for the systems.

The following Best Management Practices / Opportunities for Improvement and follow-up details are
provided below:

Kingston & Cana DWS

e OFIl — Consider revisiting the competence requirements for the service providers for better clarity — Element
10.
o Follow up — Will request ISO certificates as part of annual email communications.

e OFIl — Consider revisiting the calibration records management practices for better clarity — Element 17.
o Follow up — ClearTech has provided detailed calibration records for 2024. Additionally,
ClearTech will be including the Mississauga office in the ISO9001 certification. A new page has
been created for Calibration Tracking, which includes the detailed records as well as links to the
ISO certificates.

e  OFI — Audit Plan — consider improving e.g. clearly identify process owner(s) for each element and
auditor(s) — Element 19
o Follow up — Added process owner to the Excel Internal Audit Worksheet Template Report on
SharePoint
e OFl — Consider a process for periodic low chlorine residual alarms interlock verification especially for Point
Pleasant and Cana WTPs — Element 15
o Follow up — We do not feel there is value to change the way we currently monitor the functionality
of alarms for the following reasons:
= Chlorine analyzers are verified daily with corresponding data and trending entered and
reviewed daily. If the SCADA system is tracking the changes to the system, it would also
detect low alarms, which would appear on the SCADA screen in red.
= Qur SCADA systems / network are equipped with communications failure alarms allowing
any connectivity issues to be detected.
= A third-party alarm monitoring company tests phone lines daily to detect any
communication breakdowns.
" We currently receive alarms at a frequency that assures us that the SCADA systems and
dialers are functioning as intended. Additionally, all alarms are received through the same
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network / communications systems, therefore it can be inferred that receiving an intrusion,
hatch, pressure, or other alarm would also indicate that the chlorine alarm would dial out
and be received.
®  Physically placing chlorine probes into a low residual water sample would have
implications related to pump lockouts, water hammer, and potential operational issues.
e OFl — Operators’ awareness needs improvement e.g. chemical maximum dosage limits based on NSF and
also internal procedure can list the NSF max limit — Element 10.

o Maximum chlorine dosage based on manufacturer’s specifications: As discussed, the operators are
aware that the maximum chlorine residual at any time and at any location within the distribution
system should not exceed 4.0 mg/L. There are alarms in place to prevent this from occurring. As
for the maximum dosage allowable for sodium hypochlorite, under normal conditions, our chlorine
feed pumps do not have the ability to dose 97 mg/L as per NSF specs. Currently, our dosage is
below 4 mg/L at 924 L/day (58 RPM). If we were to max out the pump speed to 220 RPM, this
would push the dosage to 3,525 L/day or approximately 15 mg/L. Even if we were to add the
standby pump at maximum flow, it would only take us to 30 mg/L under current flow conditions.

e  OFI — Internal Audit Element 7 Risk Assessment — Summarize the conclusion clearly — conforms / OFI / NC.

0 Follow up — Action Taken — QMS Representative will review the following documented summary at
this year's Internal Audit to encourage more precise language. Reviewed DWS Risk Assessment
Table to ensure a method to verify, at least once every calendar year, the currency of the
information and the validity of the assumptions used in the risk assessment. Confirmed that the
DWS Risk Assessment Table lists all previous Risk Assessments with their review type. As per the
table, the 2021 Risk Assessment was described as follows: “Annual — Verification of the currency
of the information and the validity of the assumptions used”.

Kingston DWS

e  OFI — Revisit the Flow schemes for their comprehensiveness e.g. King Street flow scheme to include final CI2
analyzer — Element 6.
o Follow up — Process Flow has been updated and will be updated during the next revision of the
Operational Plan. This revision will be completed in 2025.
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AN ee DRINKING WATER QUALITY MANAGEMENT SYSTEM
Utilities MINUTES OF THE 2024 MANAGEMENT REVIEW MEETING FOR THE
Kingston KINGSTON, CANA, AND SYDENHAM DRINKING WATER SYSTEMS

September 15, 2025

Start Time: 1210hrs

In Attendance: David Fell, Heather Roberts, Julie Runions, Philip Emon, Chris Leeman, Kurt Clark, Carl Dooher, James
Patenaude, Alan Smith, Adam Long

Review Introduction

Alan explained that this management review meeting would take a more informal approach, as the necessary information had
already been summarized and shared in advance. He presented the key details to the relevant personnel, which allowed the
group to discuss the content and identify any required action items easily.

Incidents Of Regulatory Non-Compliance

e No action items identified from the discussion.
DWS Adverse Water Quality Test Results

e No action items identified from the discussion.
Deviations From Critical Control Point Limits and Response Actions

e No action items identified from the discussion.
The Effectiveness of the Risk Assessment Process

e No action items identified from the discussion.
Internal and Third-Party Audit Results

e No action items identified from the discussion.
Results of Emergency Response Testing

e Action Item - Review the outcomes of the Emergency Response training with representatives from the Township of
South Frontenac to identify any additional response actions for consideration.
e Action Item - Include engineering staff in this year's Technical Services Emergency Response Training.

Operational Performance
e No action items identified from the discussion.
Distribution System Performance and Maintenance

e No action items identified from the discussion.
o Ongoing work to review/complete municipal and customer-owned leaks.

Raw Water Supply And Drinking Water Quality Trends
e No action items identified from the discussion.
Follow-Up On Action Items From Previous Management Reviews
e No action items identified from the discussion.
The Status Of Management Action Items Identified Between Reviews

e No action items identified from the discussion.
o The new SharePoint team site offers enhanced insights, making it easier to identify potential opportunities for
improvement and preventative action items.
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Changes That Could Affect the QMS, Ongoing System Improvements, and Consumer Feedback

e Action Item - Actively monitor the release of DWQMS 3.0 revisions and implement those changes to our system

accordingly.
Changes That Could Affect The Quality Management System
e No action items identified from the discussion.
Consumer Feedback
e No action items identified from the discussion.
The Resources Needed To Maintain The Quality Management System
e No action items identified from the discussion.
The Results Of The Infrastructure Review
e No action items identified from the discussion.
Operational Plan Currency, Content And Updates
e No action items identified from the discussion.
Staff Suggestions

e No action items identified from the discussion.

Identified Deficiencies, Decisions, and Action Items

The following table outlines the identified deficiencies, decisions, and action items from this management review

Deficiencies ‘ Responsible Person ‘ Timeline
None Identified N/A N/A
Action Item ‘ Responsible Person ‘ Timeline
Actively monitor the release of DWQMS 3.0 revisions and implement Alan Smith .
. . Ongoing
applicable changes to the system as required. Adam Long
Review the next outcomes of the Emergency Response training with
representatives from the Township of South Frontenac to identify any Alan Smith Q1, 2026
additional response actions for consideration.
Include engineering staff in this year's Technical Services Emergency )
Alan Smith December 31, 2025

Response Training.

Decisions

Timeline

Responsible Person

James Patenaude

Supervisors should review the applicable data quarterly to ensure that all Kurt Clark
information included in the management review report is current and Carl Dooher Ongoing
accurate. Chris Leeman
Phil Emon
That the current dedicated resources will be maintained, and that Top
Management will continue to provide additional personnel, as needed, to
support QMS activities. This includes risk assessments, maintenance and .
Top Management Ongoing

infrastructure reviews, document development, revision and review,
training, and other tasks necessary to maintain and improve the Quality
Management System.

End Time: 1352hrs
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Audit Report

Intertek - SAI Global conducted an audit of 1425445 Ontario Limited (Operating as Utilities Kingston) Operating Authority for City of
Kingston Owner beginning on 21-Oct-2024 and ending on 23-Oct-2024 to DRINKING WATER QUALITY MANAGEMENT STANDARD
VERSION 2 - 2017.

The purpose of this audit report is to summarise the degree of compliance with relevant criteria, as defined on the cover page of this
report, based on the evidence obtained during the audit of your organization. This audit report considers your organization’s policies,
objectives, and continual improvement processes. Comments may include how suitable the objectives selected by your organization
appear to be in regard to maintaining customer satisfaction levels and providing other benefits with respect to policy and other external
and internal needs. We may also comment regarding the measurable progress you have made in reaching these targets for
improvement.

Intertek - SAI Global audits are carried out within the requirements of Intertek - SAI Global procedures that also reflect the requirements
and guidance provided in the international standards relating to audit practice such as ISO/IEC 17021-1, ISO 19011 and other
normative criteria. Intertek - SAI Global Auditors are assigned to audits according to industry, standard or technical competencies
appropriate to the organization being audited. Details of such experience and competency are maintained in our records.

In addition to the information contained in this audit report, Intertek - SAl Global maintains files for each client. These files contain details
of organization size and personnel as well as evidence collected during preliminary and subsequent audit activities (Documentation
Review and Scope) relevant to the application for initial and continuing certification of your organization.

Please take care to advise us of any change that may affect the application/certification or may assist us to keep your contact
information up to date, as required by Intertek - SAI Global Terms and Conditions.

This report has been prepared by Intertek - SAl Global Limited (Intertek - SAI Global) in respect of a Client's application for assessment
by Intertek - SAI Global. The purpose of the report is to comment upon evidence of the Client's compliance with the standards or other
criteria specified. The content of this report applies only to matters, which were evident to Intertek - SAI Global at the time of the audit,
based on sampling of evidence provided and within the audit scope. Intertek - SAl Global does not warrant or otherwise comment upon
the suitability of the contents of the report or the certificate for any particular purpose or use. Intertek - SAl Global accepts no liability
whatsoever for consequences to, or actions taken by, third parties as a result of or in reliance upon information contained in this report
or certificate.

Please note that this report is subject to independent review and approval. Should changes to the outcomes of this report be necessary
as a result of the review, a revised report will be issued and will supersede this report.

Standard: DRINKING WATER QUALITY MANAGEMENT STANDARD VERSION 2 - 2017
Scope of Certification: Drinking Water Distribution System

Drinking Water System Owner: City of Kingston

Operating Authority: 1425445 Ontario Limited (Operating as Utilities Kingston)

Owner: City of Kingston

Population Services: 118000

Activities: Treatment Distribution

Drinking Water Systems Cana Drinking Water Systems 018-101, Kingston Drinking Water Systems 018-102
Total audit duration: Person: 1 Days: 3.25 (2.5 onsite, 0.75 offsite)

Audit Team Member(s): Team Leader Ragu Raghavan

Other Participants: None
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Audit Report

Definitions and action required with respect to audit findings
Major Non-conformance:

Based on objective evidence, the absence of, or a significant failure to implement and/or maintain conformance to requirements of the
applicable standard. Such issues may raise significant doubt as to the capability of the management system to achieve its intended
outputs (i.e. the absence of or failure to implement a complete Management System clause of the standard); or

A situation which would on the basis of available objective evidence, raise significant doubt as to the capability of the Management
System to achieve the stated policy and objectives of the customer.

NOTE: The “applicable Standard” is the Standard which Intertek - SAI Global are issuing certification against, and may be a Product
Standard, a management system Standard, a food safety Standard or another set of documented criteria.

Action required: This category of findings requires Intertek - SAl Global to issue a formal NCR; to receive and approve client’s proposed
correction and corrective action plans; and formally verify the effective implementation of planned activities. Correction and corrective
action plan should be submitted to Intertek - SAI Global prior to commencement of follow-up activities as required. Follow-up action by
Intertek - SAI Global must ‘close out’ the NCR or reduce it to a lesser category within 60 days for surveillance or re-certification audits,
from the last day of the audit.

If significant risk issues (e.g. safety, environmental, food safety, product legality/quality, etc.) are detected during an audit these shall be
reported immediately to the Client and more immediate or instant correction shall be requested. If this is not agreed and cannot be
resolved to the satisfaction of Intertek - SAl Global, immediate suspension shall be recommended.

In the case of initial certification, failure to close out NCR within the time limits means that the Certification Audit may be repeated.

If significant risk issues (e.g. safety, environmental, food safety, product legality/quality, etc.) are detected during an audit these shall be
reported immediately to the Client and more immediate or instant correction shall be requested. If this is not agreed and cannot be
resolved to the satisfaction of Intertek - SAl Global, immediate suspension shall be recommended.

In the case of an already certified client, failure to close out NCR within the time limits means that suspension proceedings may be
instituted by Intertek - SAI Global.

Follow-up activities incur additional charges.

Minor Non-conformance:

Represents either a management system weakness or minor issue that could lead to a major nonconformance if not addressed. Each
minor NC should be considered for potential improvement and to further investigate any system weaknesses for possible inclusion in
the corrective action program

Action required: This category of findings requires Intertek - SAl Global to issue a formal NCR; to receive and approve client’'s proposed
correction and corrective action plans; and formally verify the effective implementation of planned activities at the next scheduled audit.

Opportunity for Improvement:
A documented statement, which may identify areas for improvement however shall not make specific recommendation(s).

Action required: Client may develop and implement solutions in order to add value to operations and management systems. Intertek -
SAI Global is not required to follow-up on this category of audit finding.
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Audit Report

Audit Type and Purpose
On-site Verification Audit:

An onsite audit to assess whether a QMS has been implemented for the subject system that meets
the “DO” requirements of the DWQMS V2.

Audit Objectives

The objective of the audit was to determine whether the drinking water Quality Management
System (QMS) of the subject system conforms to the requirements of the Ontario Ministry of the
Environment & Climate Change (MOECC) Drinking Water Quality Management Standard
(DWQMS V2).

The audit was also intended to gather the information necessary for Intertek - SAl Global to assess
whether accreditation can continue or be offered or to the operating authority.

Audit Scope

The facilities and processes associated with the operating authority’s QMS were objectively
evaluated to obtain audit evidence and to determine a) whether the quality management activities
and related results conform with DWQMS V2 requirements, and b) if they have been effectively
implemented and/or maintained.

Audit Criteria:
e The Drinking Water Quality Management Standard Version 2
e Current QMS manuals, procedures and records implemented by the Operating Authority

¢ Intertek - SAI Global Accreditation Program Handbook
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Audit Report

Confidentiality and Documentation Requirements

The Intertek - SAI Global stores their records and reports to ensure their preservation and
confidentiality. Unless required by law, the Intertek - SAI Global will not disclose audit records to a
third party without prior written consent of the applicant. The only exception will be that the Intertek
- SAI Global will provide audit and corrective action reports to the Ontario Ministry of the
Environment. For more information, please refer to the Intertek - SAI Global Accreditation Program
Handbook.

As part of the Intertek - SAI Global Terms, it is necessary for you to notify Intertek - SAI Global of
any changes to your Quality Management System that you believe are significant enough to risk
non-conformity with DWQMS V2: For more information, please refer to the Intertek - SAl Global
Accreditation Program Handbook.

Review of any changes
Changes to the company since last audit include:

Many changes to the documents summarised in the “ Changes to DWQMS” as well as few new
hires.
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Audit Report

EXECUTIVE OVERVIEW

Based on the results of this onsite verification audit (Stage 2) and the results of the System audit
(Stage 1) it has been determined that the management system is effectively implemented and
meets the requirements of the standard relative to the scope of certification identified in this report;
therefore, a recommendation for certification will be submitted to Intertek - SAl Global review team.

Recommendation

Based on the results of this audit it has been determined that the management system is
effectively implemented and maintained and meets the requirements of the standard relative to the
scope of certification identified in this report except for the Pending item listed below in this report.;
therefore, a recommendation for continued certification will be submitted to Intertek - SAl Global
review team on acceptance of the Pending item listed below in this report.

Positives:

e AWQI in 2024 so far Nil

e Excellent support for the audit. Staff on sick leave participated in the audit. Really
appreciate that.

o Generally receptive to audit findings. Positive approach to the audit — commitment to
Continual Improvement.

e Good Backflow prevention program is in place.

e Overall, an impressive QMS based on the samples covered in the audit.

NCR: None

Opportunities for Improvement:

1. Operators’ awareness needs improvement e.g. chemical maximum dosage limits based on
NSF) and also internal procedure can list the NSF max limit - Element 10

2. Reuvisit the Flow schemes for their comprehensiveness e.g. King st flow scheme to include
final Cl2 analyser - Element 6

3. Consider a process for periodic residual chlorine low alarms interlocks verification especially
for PP and Cana. Element 15

4. Audit Plan - consider improving e.g. clearly identify Process owner(s) for each element and
auditor(s). Element 19

5. Considerrevisiting the calibration records management practices for better clarity-Element 17

6. Consider revisiting the competence requirements for the service providers for better clarity-
Element 10.

Management System Documentation

The management systems operational plan was reviewed and found to be in conformance with the
requirements of the standard.

Management Review

Records of the most recent management review meetings were verified and found to meet the
requirements of the standard. All inputs were reflected in the records, and appear suitably
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Audit Report

managed as reflected by resulting actions and decisions.

Internal Audits

Internal audits are being conducted at planned intervals to ensure conformance to planned
arrangements, the requirements of the standard and the established management system.

Corrective, Preventive Action & Continual Improvement Processes

The company is implementing an effective process for the continual improvement of the
management system through the use of the quality policy, quality objectives, audit results, data
analysis, the appropriate management of corrective and preventive actions and management
review.
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Audit Report

Summary of Findings

1. Quality Management System Conforms

2. Quality Management System Policy Conforms

3. Commitment and Endorsement Conforms

4. Quality Management System Representative Conforms

5. Document and Records Control Conforms

6. Drinking-Water System Conforms, 1 OFI
7. Risk Assessment Conforms

8. Risk Assessment Outcomes Conforms

9. Organizational Structure, Roles, Responsibilities and Authorities Conforms

10. Competencies Conforms, 2 OFls
11. Personnel Coverage Conforms

12. Communications Conforms

13. Essential Supplies and Services Conforms

14. Review and Provision of Infrastructure Conforms

15. Infrastructure Maintenance, Rehabilitation & Renewal Conforms, 1 OFI
16. Sampling, Testing and Monitoring Conforms

17. Measurement & Recording Equipment Calibration and Maintenance Conforms, 1 OFlI
18. Emergency Management Conforms

19. Internal Audits Conforms, 1 OFI
20. Management Review Conforms

21. Continual Improvement Conforms

Major non-conformity. The auditor has determined one of the following:

(a) a required element of the DWQMS has not been incorporated into a QMS;

(b) a systemic problem with a QMS is evidenced by two or more minor non-conformities; or
(c) a minor non-conformity identified in a corrective action request has not been remedied.

Major NCR #

. Minor non-conformity. In the opinion of the auditor, part of a required element of the DWQMS has not

Minor NCR # . . L
been incorporated satisfactorily into a QMS.

OF Opportunity for improvement. Conforms to the requirement, but there is an opportunity for
improvement.

Conforms Conforms to requirement.

NANC Not applicable/Not Covered during this audit.

*kkk Additional comment added by auditor in the body of the report.
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PART D. Audit Observations, Findings and Comments

DWQMS Reference:

1 Quality Management System

Client Reference:

Operational Plan For the Kingston and Cana Drinking Water Systems, W-
OP-01, ver8, Sept 2021

Associated procedures and records

Details: Conforms.

DWQMS Reference:

2 Quality Management System Policy

Client Reference:

Section 2 of Operational Plan, Quality Management System Policy

Utilities Kingston website/Water/Water Quality

Details: Conforms.

DWQMS Reference:

3 Commitment and Endorsement

Client Reference:

W-P-02 Owner and Top Management Endorsement of Op.Plan

Details: Conforms. The last endorsement was in Jan 2024.

DWQMS Reference:

4 Quality Management System Representative

Client Reference:

Operational Plan For the Kingston and Cana Drinking Water Systems, W-
OP-01, ver8, Sept 2021

Details: Conforms.

DWQMS Reference:

5 Document and Record Control

Client Reference:

Sec 5- Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

Details: Conforms.

DWQMS Reference:

6 Drinking Water System

Client Reference: Sec 6- Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

Details: Conforms. Refer OFI.

DWQMS Reference

7 Risk Assessment

Client Reference:

Sec 7 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

W-G-03 Risk Assessment Procedure

Details: Conforms.

DWQMS Reference:

8 Risk Assessment Outcomes
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Client Reference:

Sec 8 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

Details: Conforms.

DWQMS Reference:

9 Organizational Structure, Roles, Responsibility and Authorities

Client Reference:

Sec 9 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

Details: Conforms.

DWQMS Reference:

10 Competencies

Client Reference:

Sec 10 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

Details: Conforms. Refer OFls.

DWQMS Reference:

11 Personnel Coverage

Client Reference:

Sec 11 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

W-G-05 Personnel Coverage Procedure

Details: Conforms.

DWQMS Reference:

12 Communications

Client Reference:

Sec 12 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

W-G-06 QMS Communications Procedure

Details: Conforms.

DWQMS Reference:

13 Essential Supplies and Services

Client Reference:

Sec 13 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

Details: Conforms.

DWQMS Reference:

14 Review and Provision of Infrastructure

Client Reference:

Sec 14 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

Details: Conforms.

DWQMS Reference:

15 Infrastructure Maintenance, Rehabilitation and Renewal

Client Reference:

Sec 15 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021
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Details: Conforms. Refer OFI.

DWQMS Reference:

16 Sampling, Testing and Monitoring

Client Reference:

Sec 16 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

W-G-09 SAMPLING, TESTING, AND MONITORING

Details: Conforms.

DWQMS Reference:

17 Measurement and Recording Equipment Calibration and Maintenance

Client Reference:

Sec 17 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

Details: Conforms. Refer OFI.

DWQMS Reference:

18 Emergency Management

Client Reference:

Sec 18 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

Details: Conforms.

DWQMS Reference:

19 Internal Audits

Client Reference:

W-G-11 Internal Audit Procedure

Details: Conforms. Refer OFI.

DWQMS Reference:

20 Management Review

Client Reference:

W-G-12 Management Review Procedure

Details: Conforms.

DWQMS Reference:

21 Continual Improvement

Client Reference:

Sec 21 - Operational Plan For the Kingston and Cana Drinking Water
Systems, W-OP-01, ver8, Sept 2021

Details: Conforms.
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Details regarding the personnel interviewed and objective evidence reviewed are maintained on file
at Intertek - SAI Global.

This report was prepared by:

Ragu

Intertek - SAI Global Management Systems Auditor

The audit report is distributed as follows:
* Intertek - SAI Global

» Operating Authority

«  Owner
« MOECC
Notes

Copies of this report distributed outside the organization must include all pages.
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N DRINKING WATER
m Utilities QUALITY MANAGEMENT SYSTEM

. POLICIES
Kingston
DOCUMENT: DOCUMENT NO:
QUALITY MANAGEMENT SYSTEM POLICY FOR THE CITY OF
KINGSTON’S DRINKING WATER SUPPLY SYSTEMS W-P-01

Utilities Kingston is a community based corporation dedicated to the responsible management of
safe and reliable integrated services. Our mission is to manage, operate and maintain community
infrastructure to deliver safe, reliable services and a personal customer experience, guided by our
values of safety, integrity, innovation and reliability. Our vision is to advance the unique multi-utility
model to benefit our customers and build better communities.

Utilities Kingston, acting as the Operating Authority for the water treatment and distribution facilities
owned by the City of Kingston, is committed to providing a safe and reliable supply of drinking water
to our customers.

Through the development, implementation, maintenance, and continual improvement of a Quality
Management System, the management and staff of Utilities Kingston will ensure the continued safety
and security of our community’s drinking water by meeting or exceeding the requirements of all
relevant legislation and regulations, and the Drinking Water Quality Management Standard.

APPROVAL
Tt '/%ﬂ
- Wy X V29
DAVID FELL, PRESIDENT AND CEO, UTILITIES KINGSTON DATE /

| REVISED JANUARY 25, 2022 | PAGE 1 OF 1 |
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Exhibit E to Report Number 25-247
Drinking Water

Quality Management System

’ Policies
Kingston

Document: Document No:

Owner and Top Management Endorsement of the Operational Plan for

Kingston’s Drinking Water Supply Systems W-P-02

The City of Kingston and Utilities Kingston support the implementation, maintenance, and continual improvement of
a Quality Management System for the drinking water systems owned by the City of Kingston and operated by Utilities
Kingston as documented in the Kingston and Cana Drinking Water Systems Operational Plan.

This endorsement of the Operational Plan by the Owner’s representatives and by the Operating Authority’s top
management acknowledges their commitment to fulfill the responsibilities, duties, and authorities as defined in the
Operational Plans, the Drinking Water Quality Management Standard, and the Safe Drinking Water Act.

Endorsement

Manager of Water & Wastewater System Operations, Utilities Kingston

Bryan Paterson Date
Mayor, City of Kingston

Janet Jaynes Date
City Clerk, City of Kingston

David Fell Date
President and CEO, Utilities Kingston

Heather Roberts Date
Director of Water & Wastewater Services, Utilities Kingston

Julie Runions Date
Director of Utilities Engineering, Utilities Kingston

Phil Emon Date
Manager of Water & Wastewater Treatment, Utilities Kingston

Chris Leeman Date

Revised SEPTEMBER 24, 2025

Page 1 of 1
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UTILITIES KINGSTON DRINKING WATER QUALITY MANAGEMENT SYSTEM

Document:
Operational Plan For the Kingston and Cana Drinking Water Systems

Document No:
W-OP-01

Operational Plan
for the

Kingston and Cana Drinking Water Systems

Prepared by Utilities Kingston

(1425445 Ontario Limited)

for
The City of Kingston

Approval

Heather Roberts, Director, Water/Wastewater Date:

Version 8 Revised: September 23, 2021

Page 1 of 49




Exhibit F to Report Number 25-274

UTILITIES KINGSTON DRINKING WATER QUALITY MANAGEMENT SYSTEM

Document:
Operation

Document No:
al Plan For the Kingston and Cana Drinking Water Systems W-OP-01
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Disinfection / Post ChIOMNation ...........cc.uiiiiiiiiieiiiie e 20

HIGh Lift PUMPING .. 20
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Definitions

Accredited Operating Authority — a person or entity that is given responsibility by the owner for the
management, operation, maintenance, or alteration of a drinking water system and has been
accredited after demonstrating conformance to the requirements of the Drinking Water Quality
Management Standard to the satisfaction of the accreditation body authorized by the Ministry of
Environment.

Action Item - a deficiency of the QMS identified through management review which requires corrective
action.

Annually - a period of one year beginning and ending with the dates conventionally accepted as
marking the beginning and end of a year (January 1st to December 31st).

Audit — a systematic and documented verification process that involves objectively obtaining and
evaluating documents and processes to determine whether a quality management system conforms to
the requirements of the Drinking Water Quality Management Standard.

Authority — official permission or approval to carry out tasks and make decisions regarding the drinking
water system.

Calendar Year - A period of one year beginning and ending with the dates conventionally accepted as
marking the beginning and end of a year (January 1st to December 31st).

Competence — the combination of observable and measurable knowledge, skills and abilities which
are required for a person to carry out assigned duties.

Compliance — the fulfillment of a regulatory requirement.
Conformance — the fulfillment of a Drinking Water Quality Management Standard requirement.
Customer — the drinking water end user.

Control Measure — includes any processes, physical steps, or other contingencies that have been put
in place to prevent or reduce a hazard.

Control Point (CP) — a step in the drinking water system process where primary control is applied to
prevent or reduce the likely occurrence of a hazardous event with associated drinking water health
hazards.

Corrective Action — 1) action to eliminate the cause of a detected non-conformity with the Drinking
Water Quality Management Standard, Quality Management System, or other undesirable situations 2)
action taken in response to reported adverse water quality identified under Schedule 16 of Ontario
Regulation 170/03 to immediately restore proper drinking water disinfection or treatment including any
actions taken as directed by the Medical Officer of Health.

Critical Control Limit (CCL) — the point at which a critical control point response procedure is initiated.

Critical Control Point (CCP) — an essential step in the drinking water system process where primary
control measures can be applied, and the results measured to ensure the safety of drinking water
delivered to the customer by preventing or eliminating a drinking water health hazard or reducing the
hazard to an acceptable level.

Document — information recorded or stored by means of any device which is revised to remain current.
For the Drinking Water Quality Management System, they include policies, operational plans,
procedures, GIS/network drawings, legislation, regulations, and standards, but not records. (See
Records)

Drinking Water Emergency — a situation or service interruption that may result in the loss of the ability
to maintain a supply of safe drinking water to consumers.

Drinking Water System — the system of connected works, excluding plumbing, which is established
for the purpose of providing users of the system with drinking water.
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Duty — an authorized task or decision regarding the drinking water system that is required to fulfill
responsibilities identified in the Operational Plan and associated procedures.

DWQMS - Drinking Water Quality Management Standard.

Emergency — a situation which requires immediate action to protect and preserve the health, safety
and welfare of persons and to limit or prevent damage and destruction of property, infrastructure and
the environment.

Emergency Response — the effort to mitigate the impact of an emergency on customers.

Hazard — a source of danger or a property that may cause drinking water to be unsafe for human
consumption. The hazard may be biological, chemical, physical, or radiological in nature.

Hazardous Event — an incident or situation that can lead to the presence of a hazard.
Infrastructure — the set of interconnected structural elements that provide the framework for

supporting the operation of the drinking water system, including buildings, workspace, process
equipment, hardware and software, and supporting services, such as transportation or communication.

Major Drinking Water Emergency — an emergency which is adversely affecting or will adversely affect
the supply of safe drinking water to a significant portion of the system or to critical facilities such as
hospitals, nursing homes and medical clinics.

Minimum Critical Control Point (Minimum CCP) — an essential step in the drinking water system
process where control measures must be applied to meet minimum treatment requirements for primary
and secondary disinfection, as outlined in the Procedure for Disinfection of Water in Ontario.

MECP - Ministry of Environment, Conservation and Parks.

Monitoring — checks or systems that are available to detect hazards or the potential for hazards.
Non-compliance — the failure to fulfill a regulatory requirement.

Non-conformance — the failure to fulfill a Drinking Water Quality Management Standard or quality
management system requirement.

Operating Authority — Utilities Kingston, as authorized by the owner to undertake the management,
operation, maintenance or alteration of the drinking water system.

Owner — The City of Kingston.

Potential Major Drinking Water Emergency — an emergency with the potential to adversely affect
the supply of safe drinking water to a significant portion of the system or to critical facilities such as
hospitals, nursing homes and medical clinics.

Preventative Action — action to prevent the occurrence of non-conformity of the QMS with the
requirements of the DWQMS or another undesirable situation.

Quality Management System (QMS) — a system to establish policy and objectives, achieve those
objectives, and direct and control an organization with regard to quality.

Record — information recorded or stored by means of any device which provides proof of activities
performed and results achieved. For the Drinking Water Quality Management System they include log
books, laboratory test results, water quality data, system performance data, completed operation and
maintenance forms, photographs, audio/video recordings, and “As Built"/record drawings.

Responsibility — an overarching requirement, identified in the Operational Plan, for which persons
having duties and authorities impacting the safe and reliable supply of drinking water to the customer
are held accountable.

Role — a management or staff position within Utilities Kingston for which responsibilities, duties, and
authorities have been identified.

The Standard — the Drinking Water Quality Management Standard.

Version 8.0 Revised September 23, 2021 Page 6 of 49



Exhibit F to Report Number 25-274
UTILITIES KINGSTON DRINKING WATER QUALITY MANAGEMENT SYSTEM

Document: Document No:
Operational Plan For the Kingston and Cana Drinking Water Systems W-OP-01

1. Introduction to the Quality Management System

This document is the Drinking Water Quality Management System Operational Plan for the Kingston
and Cana Drinking Water Systems. It has been developed in response to legislated requirements
resulting from recommendations contained within the Report of the Walkerton Inquiry.

In Part Two, Report of the Walkerton Inquiry, Justice Dennis R. O’Conner recommended that municipal
water providers adopt a “quality management” approach for the operation of drinking water systems in
Ontario. Also recommended by Justice O’Conner was the development of a quality management
standard specific to drinking water systems and the accreditation of operating agencies based on the
implementation of quality management systems conforming to that standard. These recommendations
have been mandated through the Safe Drinking Water Act.

The Safe Drinking Water Act requires the owner of a municipal residential drinking water system to
ensure that the system is operated by an Accredited Operating Authority. To become accredited, an
Operating Authority must establish and maintain a Quality Management System, documented in an
Operational Plan, which meets the requirements of the Drinking Water Quality Management Standard
for Ontario.

The Ministry of Environment, with assistance from water industry stakeholders, has developed the
Drinking Water Quality Management Standard specifically to meet the needs of municipal residential
drinking water systems in Ontario. The Drinking Water Quality Management Standard contains
elements of both the International Organization for Standardization’s 1ISO 9001 quality management
system standard and the Hazard Analysis and Critical Control Point (HACCP) standard.

The Standard specifies minimum requirements to facilitate an Operating Authority’s ability to
consistently produce and deliver drinking water that meets legislative, regulatory and owner
requirements, and to enhance consumer protection through the effective application and continual
improvement of a Quality Management System.

The process to develop, implement and maintain the Quality Management System required by the
Drinking Water Quality Management Standard is divided into three steps; PLAN/DO, CHECK, and
IMPROVE. These steps are cyclic which enables the continuous evolution and improvement of the
Quality Management System.

The Drinking Water Quality Management Standard is comprised of twenty one elements; eighteen
PLAN/DO elements, two CHECK elements, and one IMPROVE element. PLAN/DO elements deal with
the development and implementation of an Operational Plan; CHECK elements deal with reviewing the
effectiveness of the Quality Management System through internal audits and management reviews;
and the IMPROVE element requires an Operating Authority to strive to continually improve its Quality
Management System through the use of corrective and preventative actions in addition to the review
and consideration to applicable best management practices published by the Ministry of the
Environment, Conservation and Parks. Each of the numbered sections in this document corresponds
to a required element in the Standard.

As the Operating Authority for the drinking water systems owned by the City of Kingston, Utilities
Kingston has developed this Operational Plan to meet the requirements of the Drinking Water Quality
Management Standard and to ensure the continued safe and reliable supply of drinking water to the
community through the efficient and effective use of resources.
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2. Quality Management System Policy

The Quality Management System Policy for the City of Kingston’s Drinking Water Supply Systems —
W-P-01 is reviewed and approved by Top Management.

Quality Management System Policy for the City of Kingston’s Drinking Water Supply Systems

Utilities Kingston is a community based corporation dedicated to the responsible management of safe
and reliable integrated services. Our mission is to manage, operate and maintain community
infrastructure to deliver safe, reliable services and a personal customer experience, guided by our
values of safety, integrity, innovation and reliability. Our vision is to advance the unique multi-utility
model to benefit our customers and build better communities. Utilities Kingston, acting as the Operating
Authority for the water treatment and distribution facilities owned by the City of Kingston, is committed
to providing a safe and reliable supply of drinking water to our customers.

Through the development, implementation, maintenance, and continual improvement of a Quality
Management System, the management and staff of Utilities Kingston will ensure the continued safety
and security of our community’s drinking water by meeting or exceeding the requirements of all relevant
legislation and regulations, and the Drinking Water Quality Management Standard.

3. Commitment and Endorsement

The original draft of this Operational Plan was endorsed by Utilities Kingston Top Management and
provided to Kingston City Council for their consideration at the Council Meeting of November 25, 2008.
Updated versions of the Operational Plan are provided to Kingston City Council for their review and
renewal of their endorsement. The Owner and Top Management Endorsement of the Operational Plan
for the City of Kingston’s Drinking Water Supply Systems — W-P-02 has been signed by the City of
Kingston’s representatives and Ultilities Kingston Top Management.

Owner and Top Management Endorsement of The Operational
Plan for Kingston’s Drinking Water Supply Systems

The City of Kingston and Utilities Kingston support the implementation, maintenance, and continual
improvement of a Quality Management System for the drinking water systems owned by the City of
Kingston and operated by Utilities Kingston as documented in the Kingston and Cana Drinking W ater
Systems Operational Plan.

This endorsement of the Operational Plan by the Owner’s representatives and by the Operating
Authority’s top management acknowledges their commitment to fulfill the responsibilities, duties, and
authorities as defined in the Operational Plans, the Drinking Water Quality Management Standard, and
the Safe Drinking Water Act.

4. Quality Management System Representative

A Quality Management System Representative(s) and an alternate are appointed and authorized by
Top Management to administer the Drinking Water Quality Management System. The responsibilities
of the QMS Representatives are:

e ensuring that processes and procedures for the Drinking Water QMS are established and
maintained,

e reporting to Top Management on the performance of the Drinking Water QMS and any need for
improvement,

e promoting awareness of the Drinking Water QMS throughout the Operating Authority,
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e ensuring that current versions of documents required by the Drinking Water QMS are being used
at all times,

e at least annually, reviewing the Drinking Water QMS policies to ensure that they remain current
and appropriate for the QMS and the subject system, and recommending any required changes to
the QMS policies to Top Management for approval,

e ensuring that the Operational Plans and associated procedures are reviewed at least annually to
verify that they remain consistent with current legislation, regulations, and operational conditions
and processes,

e ensuring that new and revised QMS controlled documents are reviewed by personnel most familiar
with the affected processes prior to recommending approval,

e review and recommend approval of revisions to the Operational Plan and associated procedures
to the Director of Engineering, Human Resources and Treatment Operations, and the Director,
Operations,

e ensuring that annual internal audits are completed as described in this operational plan,

e preparing an annual report which includes all information required for annual Management Reviews
of the Drinking Water QMS,

e external audit liaison

The Alternate QMS Representative provides assistance to meet these responsibilities and performs all
duties of the QMS Representative(s) should the QMS Representative be unavailable.

The designated QMS Representative(s) and Alternate QMS Representative have acknowledged their
responsibilities, duties, and authorities as described in this Operational Plan by signing the Quality
Management System Representative Acknowledgement of Responsibilities — W-P-03.

5. Document and Records Control

5.1 Documents

Documents provide the foundation for the development and ongoing maintenance of the quality
management system. They include QMS policies, operational plans, procedures, GIS/network
drawings, legislation, regulations, standards, and records. Documents other than records must be
revised to reflect current legislation, regulations, and operational conditions and processes. Consistent
control ensures that documents remain current and accurate and are available and accessible for use
when and where required.

The Document Control Procedure — W-G-01 describes the methods used to control the creation,
approval, distribution, and revision of internal and external documents related to the Drinking Water
QMS.

5.2 Records

Records are documents which provide proof of activities performed and results achieved. Unlike other
documents which must be revised to reflect current conditions, records provide historical evidence and
must not be changed. They include log books, laboratory test results, water quality data, system
performance data, completed operation and maintenance forms, photographs, audio/video recordings,
and “As Built’/record drawings.

The Records Control Procedure — W-G-02 describes the methods used to ensure that records are
sufficiently maintained to demonstrate compliance with legislative, regulatory, and Drinking Water
Quality Management Standard requirements, Drinking Water QMS requirements and to provide
historical information that is accessible for operational and planning purposes.
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6. Drinking Water System Description
6.1 Kingston Drinking Water System

6.1.1 General

The Kingston Drinking Water System, depicted by Figure 1 — Kingston Drinking Water System Map, is
owned by the City of Kingston and operated by Utilities Kingston and provides safe drinking water to
people living and working within the urban area of the City of Kingston. The area serviced by the system
stretches along Lake Ontario and the St. Lawrence River from Coronation Boulevard in the west,
easterly for approximately twenty kilometers to Milton Subdivision in the east, and generally south of
Highway 401.

Drinking water is distributed to the serviced area by the Class 4 Kingston Drinking Water Distribution
System. The distribution system is comprised of over 590km of water mains, 3 ground level
reservoir/pumping stations, 5 water towers (4 elevated storage tanks and 1 standpipe), 3 booster
stations, over 5,495 main line valves, and over 3,560 fire hydrants and their associated isolation valves.

Drinking water is supplied to the distribution system by two Class 3 water treatment plants. The Point
Pleasant Water Treatment Plant is located at 80 Sunny Acres Road and supplies potable water
primarily to Distribution Area 1. The King Street Water Treatment Plant is located at 302 King Street
West and supplies potable water primarily to Distribution Areas 2 and 3. The raw water source for both
treatment facilities is Lake Ontario.

To enable efficient system monitoring and maintenance, three ‘Distribution Areas’ have been identified.
Distribution Area 1 (West) is the area west of the Little Cataraqui Creek. Distribution Area 2 (Central) is
the area east of the Little Cataraqui Creek and west of the Cataraqui River. Distribution Area 3 (East) is
the area east of the Cataraqui River.

Distribution Areas 1 and 2 are connected through a 300mm main on Bath Road west of Armstrong
Road and a 300mm main on Princess Street at the CN Rail line. The valves controlling these
connections are operated as required for efficient system operation. Water may flow in either direction,
between Areas 1 or 2 through these connections.

Distribution Areas 2 and 3 are connected through two water mains (400mm and 471mm) which cross
under the Cataraqui River. Water flows through these connections from Area 2 to Area 3.

6.1.2 Source Water Overview

The raw water source for both the Point Pleasant and King Street Water Treatment Plants is Lake
Ontario at the mouth of the St. Lawrence River. Raw water for the Point Pleasant Water Treatment
Plant is drawn from a location approximately 500 metres south of the plant at a depth of approximately
eighteen metres. Raw water for the King Street Water treatment Plant is drawn from a location
approximately one kilometre south of this plant and four metres off the lake bottom at a depth of
approximately eighteen metres.

The raw water drawn from these locations is typically low in dissolved solids, organic carbon, and
alkalinity. The water is slightly basic with an average pH of approximately 8.0 and marginally hard with
an average hardness of approximately 120mg/l as CaCOj3. With the exception of occasional turbidity
spikes, raw water turbidity levels are typically less than 0.5 NTU.

Seasonal raw water temperature fluctuations are significant. Raw water temperatures at the Point
Pleasant Water Treatment Plant have ranged from as low as 0.3°C during the winter months to as high
as 28°C during the summer. Raw water temperatures at the King Street Water Treatment Plant have
ranged from as low as 0.7°C during the winter months to as high as 22°C during the summer.
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Chemical, physical, and bacteriological raw water quality data indicates a raw water source of good
quality.

6.1.2.1 Events

Seasonal changes in raw water temperatures cause vertical turnover of the lake water during spring
and fall. Turnover typically takes place over a relatively short duration of approximately 2 to 7 days.
During that period, settled solids from the lakebed are re-suspended resulting in increased raw water
turbidity. Operators must be prepared to make appropriate plant adjustments to treat the elevated
levels of turbidity experienced during turnover events.

Changes in water temperature will also impact treatment process performance (settling and
disinfection). Optimal treatment requires timely adjustments to treatment chemical dosages
(disinfectants and coagulants) in response to temperature fluctuations.

6.1.2.2 Threats

The locations of the source water intakes at the eastern end of Lake Ontario are downstream of a
drainage basin, the Great Lakes, which is inhabited by over thirty million people. Lake Ontario, and the
entire drainage basin, receives direct discharges from wastewater treatment facilities, storm water
outfalls, and industries, as well as indirect discharges from agricultural runoff. The lakes are also
subject to seasonal commercial marine shipping and recreational traffic which are potential sources of
contamination through spills or illegal discharges.

Locally, the City of Kingston has a number of storm water outfalls along the shoreline of the lake and
the Cataraqui Bay Wastewater Treatment Plant discharges into the lake approximately 7.3 kilometres
upstream of the King Street Water Treatment Plant.

While the risk of source water contamination through spills and discharges is ever present, the
immediate risk of contamination of the drinking water system as a result is considered to be minimal
due to the following factors:

o Lake Ontario, due to its size, has a significant assimilative capacity for contaminant discharges
¢ Ongoing monitoring of raw water quality
e Continuously monitored water treatment processes

The potential for toxin producing cyanobacteria algae blooms is present in lakes with high phosphorus
and nitrogen levels and warming water temperatures that can increase their frequency and size. As a
result, a Harmful Algal Bloom monitoring, reporting, and sampling plan has been implemented.

6.1.2.3 Intake Protection Zones

The Cataraqui Source Protection Plan has identified Intake Protection Zones for the Point Pleasant
and King Street Water Treatment Plants. An intake protection zone (IPZ) shows where surface water
is coming from to supply a municipal intake at a water treatment plant and how fast it is travelling
toward the intake. The size and shape of each zone represents either a set distance around the intake,
or the length of time water that could be carrying a contaminant would take to reach the intake over
land or water: IPZ 1 is a set area, generally a one-kilometre radius around the intake; IPZ 2 is defined
by the movement of water and is sized to encompass a two-hour time of travel for a contaminant to
reach the intake. The Intake Protection Zones are shown in Figure 2 — Intake Protection Zones.

6.1.2.4. Operational Challenges

Lake Ontario provides high quality source water which is, for the most part, consistently low in
bacteriological contamination and turbidity. Seasonally, during turbidity and temperature fluctuations,
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operational changes are required for optimal coagulant dosages to ensure adequate turbidity removal
while maintaining filter performance and minimizing aluminum residual carryover.

During summer months, algae blooms and water fleas can create operational challenges requiring
deviations from normal operations. With these seasonal events, the operator may be required to
increase the frequency of traveling screen cycles and increase the frequency and/or duration of filter
backwashes to reduce screen and filter clogging.

6.1.3 Multiple Barrier Approach

A multiple barrier approach to preventing drinking water contamination is employed by Ultilities
Kingston to ensure that drinking water supplied by the system is both safe and of high quality. Barriers
employed within the supply system include source water treatment by chemically assisted filtration and
disinfection through chlorination (primary disinfection), continuous monitoring and automated control
of treatment processes and distribution system facilities, monitoring and maintenance of sufficient
chlorine residuals throughout the distribution system (secondary disinfection), and the utilization of
system redundancies and standby equipment.

6.1.4 Critical Upstream and Downstream Processes

Utilities Kingston does not currently rely upon any critical processes upstream of the drinking water
systems to ensure the provision of safe drinking water.

The Cross Connection Control Program is a critical downstream process, used to ensure the continued
safety of the drinking water provided to customers. The program, which targets industrial, commercial,
and institutional customers, requires the installation, maintenance, and testing of approved backflow
prevention devices to achieve premise isolation from the distribution system to ensure that water does
not flow from customer facilities into the distribution system.

6.1.5 Connections to Other Drinking Water Systems

The Kingston Drinking Water System is connected to the Fairfield Water Distribution System, owned
and operated by Loyalist Township, at the western limits of the system on Bath Road just west of
Coronation Boulevard. The valve at this connection is closed and no water flows between the
connected systems. Figure 1 — Kingston Drinking Water System Map
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Figure 1 — Kingston Drinking Water System
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Figure 2 — Kingston Drinking Water System Intake Protection Zones
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Water Treatment Facilities

6.1.5.1 Point Pleasant Water Treatment Plant

The Point Pleasant Water Treatment Plant, located at 80 Sunny Acres Road, supplies water to
Distribution Area 1. This is an automated eight filter, chemically assisted, direct filtration water
treatment plant with an approved capacity of 80,000m?3/day. Average flow to the distribution system is
approximately 20,000m?3/day.

Raw Water Source

The raw water source is Lake Ontario at the mouth of the St. Lawrence River. The intake is located
about 520m south of the treatment plant at a depth of approximately 18m. Water flows by gravity from
the lake through a 1220mm intake pipe to the low lift suction well located in the Low Lift Pumping
Station.

Pre-Chlorination / Zebra Mussel Control

Two chlorine solution lines are provided to facilitate chlorine solution injection to the raw water intake
at the intake crib. This protects the intake from becoming encrusted with zebra mussels, which would
restrict the flow of water through the intake.

Screening

The common intake well is equipped with both a manual screen and an automatically controlled
mechanical bar screen. The manual screen is installed upstream of the mechanical screen and is used
when the mechanical bar screen is out of service. The raw water discharge of the mechanical bar
screen feeds the two low lift pump wells through manual gates installed at the inlet of each well.

Low Lift Pumping

Four low lift pumps draw water from the suction wells and lift that water from lake level through a
common discharge header and then through two separated headers (750mm and 900mm) to the
process building. The four pumps are comprised of three electric variable frequency drive pumps and
one dual drive electric/diesel pump. The discharge headers carry the raw water to the raw water conduit
in the process building.

Coagulation / Flocculation

A liquid coagulant, Polyaluminum Chloride (PACI), is dosed to the raw water in the common low lift
discharge header in the low lift building. As a coagulant, PACI promotes flocculation (the clumping
together of very fine particles and their subsequent grouping to form larger particles). The formation
of these ‘floc’ masses improves the plant’s filtration process.

After receiving the coagulant, water from the common low lift discharge header, flows through the
separated headers to the raw water conduit and into five rapid mixing tanks. Each mixing tank is
equipped with an electrically driven rapid mixer to ensure proper mixing of the PACI with the water.
From the mixing tanks, the water then flows into one of eight dual chamber flocculation tanks where
the floc begins to form and settle out. Each chamber of the flocculation tanks is equipped with an
electrically driven variable speed mixer (flocculator) to assist the flocculation process.

Filtration

Flocculation tank effluent flows into the flocculated water conduit and then to eight 'rapid sand' filters
with Granular Activated Carbon (GAC) which remove particulate impurities. The GAC also removes
compounds that may cause tastes and odours. Water flowing on top of the filters travels down through
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the filter media layers and is collected by an underdrain system at the bottom of the filter. The turbidity
of the water exiting each filter is measured continuously to monitor the effectiveness of the filtration
process. The flow rate of filtered water exiting each filter is continuously monitored as it flows to one
of four clear wells.

Filters are backwashed regularly to remove the particulates they have collected. The filter is air scoured
to break up any large particles, and clean water from the clear well is pumped backwards through the
filter media to wash it.

Process Waste Management

Effluent from the filter backwash process is directed to three backwash wastewater holding tanks. The
decanted wastewater is directed back to Lake Ontario, using a Calcium Thiosulphate chemical injection
system as a chlorine residual quenching system. Settled waste from the filters in the backwash waste
system is pumped to the sanitary sewer system.

Disinfection / Post Chlorination

Filtered water from the clear wells flows through two headers (750mm and 900mm) to the chlorine
contact tank. Chlorine solution from the gas chlorinators is dosed to the water in the two headers
upstream of the contact tank. The chlorinated water flows through the baffled contact tank to the two
treated water reservoirs. Free chlorine residuals are continuously monitored at the water entry and exit
points of the contact tank. Minimum chlorine residual levels are provided to ensure in-plant chemical
disinfection CT values are equal to or greater than the required level determined by the ‘Procedure for
Disinfection of Water in Ontario’.

Additionally, post-chlorination is provided in the high lift suction well, to provide additional chlorination
if required, based on the measured high lift suction well chlorine residual.

High Lift Pumping

Water from the treated water reservoirs flows to the high lift suction well and is then pumped to the
distribution system through two distribution system discharge headers by five high lift pumps. The five
pumps consist of four variable frequency drive electric pumps and one diesel driven backup pump.

The flow rate, turbidity, and free chlorine residual of treated water pumped to the distribution system
are continuously monitored.

Standby Equipment

A 2500 kW diesel generator provides electricity to run the treatment plant during a power outage. In
addition, diesel driven pumps are maintained to provide a reduced but continuous supply of water in
the event that the backup generator fails. Standby equipment is also maintained for all critical
processes.
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Figure 3 — Point Pleasant Water Treatment Plant Process Flow Diagram
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Figure 4 — Point Pleasant Water Treatment Plant Site Plan
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6.1.5.2 King Street Water Treatment Plant

The King Street Water Treatment Plant, located at 302 King Street West, provides drinking water
primarily to Distribution Areas 2 and 3. This is a six filter, chemically assisted, conventional water
treatment plant with an approved capacity of 118,000m3/day. Average flow to the distribution system
is approximately 50,000m?3/day.

Raw Water Supply

The raw water source is Lake Ontario at the mouth of the St. Lawrence River. The intake is located 1
kilometre south of the treatment plant, 4 metres off the lake bottom, at a depth of approximately 18
metres. Water flows by gravity from the lake through 4 intake bell mouths and then through a 1200mm
intake pipe and surge tank to the low lift suction well located in the in the Low Lift Pumping Station.

Disinfection / Pre-Chlorination

A Solution of 12% Sodium Hypochlorite is dosed to the raw water to begin the disinfection process.
Depending on the temperature of the water, this pre-chlorination takes place either as the water enters
the suction well or at the mouth of the intake pipe.

Zebra Mussel Control

Raw water temperature is monitored at the suction well. When the water temperature rises above 10
degrees Celsius (when zebra mussels become active) pre-chlorination takes place at the mouth of the
intake. A small chlorine solution line runs inside the intake pipe and discharges through diffuser rings
at the intake bell mouths. This protects the intake from becoming encrusted with zebra mussels, which
would restrict the flow of water through the intake.

Screening

As the raw water enters the low lift suction well it passes through a traveling screen. The 1cm square
mesh screen removes large objects such as weeds, fish, sticks, and other debris from the water.

Low Lift Pumping

Four low lift pumps draw water from the suction well and lift that water from lake level to the main plant
through two headers (750mm and 900mm). The four pumps are comprised of two electric pumps and
two dual drive electric/diesel pumps. The two low lift headers carry raw water to the mixing tanks in the
main plant. The flow rate of raw water pumped through the low lift discharge headers is continuously
monitored within two chambers downstream of the low lift pumps.

Coagulation/Flocculation

A liquid coagulant, Polyaluminum Chloride (PACI), is added to the water as it leaves the Low Lift
Pumping Station. As a coagulant, PACI promotes flocculation (the clumping together of very fine
particles and their subsequent grouping to form larger particles). The formation of these ‘floc’ masses
improves the plant’s solids-separation processes.

Water from the Low Lift Pumping Station flows into three mixing/flocculation tanks. Each mixing tank
has three hydraulically connected cells. Water follows a spiral flow path as it flows through the three
cell mixing chambers. This hydraulic mixing is designed to assist with flocculation.

Sedimentation

After exiting the mixing tanks, the water flows into three settling tanks. The flow velocity of the water
in the settling tanks is reduced allowing the heavier floc particles to settle to the bottom.

The water at the top of the tanks is collected and directed to the filters via a common settled water
conduit.
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Filtration

Six gravity sand filters, two with anthracite, and four with Granular Activated Carbon (GAC) remove
particulate impurities. The GAC also removes compounds that may cause tastes and odours. Water
flowing on top of the filters travels down through the filter layers and is collected in underdrains located
at the bottom of the filter. The turbidity of the water exiting each filter is measured continuously to
monitor the effectiveness of the filtration process. The flow rate of filtered water exiting each filter is
continuously monitored as it flows to the two clear wells.

Filters are backwashed regularly to remove the collected particulates. Clean water from the clearwells
is pumped backwards through the filter and the top layer of the filter is agitated to break up any large
particles.

Process Waste Management

Effluent from the filter backwash process, and sludge from the settling process, is directed to a process
waste facility. The effluent is directed to the two equalization tanks at the head of the process. A
polymer is added to the water as a coagulant and the water then passes through plate settlers where
sludge builds up on the plates, sloughs off, and collects at the bottom of the tanks with the sludge
produced during the process. It is then pumped to the sanitary sewer system for further treatment at
the Ravensview Wastewater Treatment Plant. The supernatant or clarified water from the process is
chemically de-chlorinated and discharged to Lake Ontario.

Disinfection / Post Chlorination

Sodium Hypochlorite is added to the filtered water in a pre-clearwell mixing tank prior to entering the
clearwells. The two baffled clearwells store approximately 5,000m?3 of water and are used to provide
filtered water disinfection. Minimum chlorine residual levels are provided to ensure in-plant chemical
disinfection CT values are equal to or greater than the required level determined by the Procedure for
Disinfection of Water in Ontario.

High Lift Pumping

Water is pumped from the clearwells of the King Street Water Treatment Plant to the distribution system
by seven pumps in the treatment plant’s High Lift Pumping Station. The seven pumps consist of four
electric pumps, one dual drive electric/diesel pump, and two diesel pumps.

The flow rate of treated water pumped to the distribution system is continuously monitored in three
chambers downstream of the high lift pumps.

Standby Equipment

Diesel driven pumps are maintained to provide a continuous supply of water during power failures.
These provide enough capacity to meet fire-fighting requirements as well as normal flows during power
outages. A diesel generator provides electricity to run metering equipment and lighting in the water
plant. Standby equipment is maintained for all critical processes.
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Figure 5 — King Street Water Treatment Plant Process Flow Diagram
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6.1.6  Distribution System

6.1.6.1 Distribution Area 1

Distribution Area 1 is that area west of the Little Cataraqui Creek, south of Highway 401 and east of
Coronation Boulevard, and north of Highway 401 along Sydenham Road northward to Mildred Street
and eastward from Sydenham Road along Sunnyside Road for approximately 1.2 kilometres.

Distribution Area 1 is comprised of approximately 270km of water mains, 2 ground level
reservoir/pumping stations, 2 elevated storage tanks, 2 booster stations, over 2,100 main line valves,
and over 1,600 fire hydrants and their associated isolation valves.

There are 2 pressure zones within the area: Zone 1 and Zone 2.

The Point Pleasant Water Treatment Plant provides water to Pressure Zone 1. The O’'Connor Drive
Elevated Storage Tank and the Progress Avenue Reservoir are located within this pressure zone.

Water is supplied to Pressure Zone 2 from Pressure Zone 1 through the O’Connor Drive Reservoir and
Booster Station. The Creekford Road Elevated Storage Tank is located within this zone.

Distribution Piping & Valves

Water main pipe typically ranges in size from 100mm to 1200mm and is of varied materials. Types of
pipe typically found in the system are cast iron, ductile iron, asbestos cement, concrete pressure, and
polyvinyl chloride (PVC). These same materials are found where service lines are 100mm or larger.

Small service piping materials, less than 100mm, that may be found in the system are copper, cross
linked polyethylene (PEX) and polyethylene (PE).

Main line water valves, hydrant isolation valves, and service valves 100mm and larger typically turn
clockwise to open, although there are valves found in the system that turn counter clockwise to open.
Both gate valves and butterfly valves are used in the system. Gate valves found in the system range
in size from 100mm to 400mm and butterfly valves range from 400mm to 1200mm.

Progress Avenue Reservoir

The Progress Avenue Reservoir, located at 730 Progress Avenue, is an in ground reservoir with a
capacity of 6,600m3. Two electric pumps and one diesel pump are available to pump water from the
reservoir into the distribution system. The reservoir provides drinking water storage for pressure Zone
1. Free chlorine residuals are continuously monitored to ensure adequacy.

O’Connor Drive Elevated Storage Tank

The O’Connor Drive Elevated Storage Tank is located at 508 O’Connor Drive on the north side of
Princess Street east of Gardiners Road. This tank has a total volume of 1,100m3. The tank provides
storage and system pressure stabilization for Pressure Zone 1. During normal system operation, the
water level in this tank provides the primary control of pump operations at the Point Pleasant Water
Treatment Plant and the Progress Avenue Reservoir. Free chlorine residuals are continuously
monitored to ensure adequacy.

O’Connor Drive Reservoir

The O’Connor Drive Reservoir, located at 590 O’Connor Drive, is an above ground reservoir with a
capacity of 8,044 m3. Three electric pumps are available to pump water from Pressure Zone 1 into
Pressure Zone 2, or from the reservoir tank into Pressure Zone 2. The reservoir and booster station
provides drinking water pumping and storage for Pressure Zone 2.

Standby diesel generators with capacity to run two of the three booster pumps are provided at this
station. Free chlorine residuals are continuously monitored to ensure adequacy.
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Creekford Road Elevated Storage Tank

The Creekford Road Elevated Storage Tank is located at 2754 Creekford Road. This tank has a total
volume of 6,800m3. The tank provides storage and system pressure stabilization for Pressure Zone 2.
During normal system operation, the water level in this tank provides the primary control of pump
operations at the O’Connor Drive Reservoir Booster Station. Free chlorine residuals are continuously
monitored to ensure adequacy.

6.1.6.2 Distribution Area 2

Distribution Area 2 is that area which is east of the Little Cataraqui Creek, west of the Cataraqui River,
and south of Highway 401. A small area on the east side of the Cataraqui River upstream of the pumps
at the James Street Booster Station is part of the Area 2 pressure zone. In addition, Collins Bay
Institution, which is west of the Little Cataraqui Creek on Bath Road, is supplied with water from this
area and from Area 1.

Distribution Area 2 is comprised of over 270km of water mains, one ground level reservoir/pumping
station, one elevated storage tank, over 2,600 main line valves, and over 1,300 fire hydrants and their
associated isolation valves.

There is one pressure zone within the area: Zone 1b.

The King Street Water Treatment Plant provides water to Pressure Zone 1b. The Tower Street Elevated
Storage Tank and the Third Avenue Reservoir are located within this pressure zone.

Distribution Piping & Valves

Water main pipe typically ranges in size from 100mm to 750mm and is of varied materials. Types of
pipe found in the system are cast iron, ductile iron, concrete pressure, polyvinyl chloride (PVC), and
high density polyethylene (HDPE). These same materials may be found where service lines are 100mm
or larger.

Small service piping of less than 100mm is also of varied material. Small service piping materials that
may be found in the system include copper, cross-linked polyethylene (PEX), polyethylene (PE), lead,
galvanized iron, and cast iron.

Main line water valves, hydrant isolation valves, and service valves 100mm and larger typically turn
clockwise to open, although there are valves found in the system that turn counter clockwise to open.
Both gate valves and butterfly valves are used in the system. Gate valves found in the system range
in size from 100mm to 500mm and butterfly valves range from 400mm to 750mm.

Third Avenue Reservoir

The Third Avenue Reservoir, located at 119 Third Avenue, is an in ground reservoir with a capacity of
22,700m3. Two electric pumps and one diesel pump are available to pump water from the reservoir
into the distribution system. The reservoir provides drinking water storage for pressure Zone 1b. Free
chlorine residuals are continuously monitored to ensure adequacy.

Tower Street Elevated Storage Tank

The Tower Street Elevated Storage Tank is located at 27 Tower Street. This tank has a total volume
of 3,400m3. The tank provides storage and system pressure stabilization for pressure Zone 1b. During
normal system operation, the water level in this tank provides the primary control of pump operations
at the King Street Water Treatment Plant and control of the filling and pumping operations at the Third
Avenue Reservoir. Free chlorine residuals are continuously monitored to ensure adequacy.
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6.1.6.3 Distribution Area 3
Distribution Area 3 is that area which is east of the Cataraqui River.

Distribution Area 3 is comprised of over 80km of water mains, one water booster station, three elevated
storage facilities, over 600 main line valves, and over 300 fire hydrants and their associated isolation
valves.

Under normal operating conditions there are two pressure zones within the area: Zones 3a, and 3b.

Water is supplied to Pressure Zone 3a from Pressure Zone 1b through the James Street Booster
Station.

Water Zone 3A includes a Motorized Control Valve and the Innovation Drive Elevated Storage Tank.

Water is supplied to Pressure Zone 3b from Pressure Zone 3a through the Highway 2 Motorized Control
Valve. The Forest Drive Standpipe is located within this pressure zone.

Distribution Piping & Valves

Water main pipe typically ranges in size from 150mm to 400mm and is of varied materials. Types of
pipe found in the system are cast iron, ductile iron, concrete pressure, and polyvinyl chloride (PVC),
These same materials may be found where service lines are 100mm or larger.

Small service piping of less than 100mm is also of varied material. Small service piping materials that
may be found in the system include copper, cross-linked polyethylene (PEX), and polyethylene (PE),

Main line water valves, hydrant isolation valves, and service valves 100mm and larger typically turn
clockwise to open although there are valves found in the system that turn counter clockwise to open.
Gate valves that are found in the system range in size from 100mm to 400mm.

James Street Booster Station

The James Street Booster Station is located at 229 James Street in Barriefield village. This station is
supplied by a 400mm cast iron water main and a 471mm HDPE water main, both running under the
Cataraqui River from just south of the River Street Sewage Pumping Station on the west side of the
river to James Street on the east side. Three electric pumps are available at this station to pump water
into Distribution Area 3. Primary control of this station is provided by the water level in the Innovation
Drive Elevated Storage Tank

Re-chlorination is completed at this facility, through the addition of sodium hypochlorite, to ensure
adequate free chlorine residuals in this part of the distribution system.

A standby diesel generator with the capacity to run the chemical feed pumps, instrumentation, and two
of the three booster pumps is provided at this station.

Distribution System Motorized Control Valves

A motorized control valves are used in Distribution Area 3 to control the flow of water to and from
Pressure Zones 3A and 3B. Depending on the position of this valve, the area may be operating as one,
or two, pressure zones. The motorized control valve on the north side of Highway 2 just east of CFB
Kingston.

Innovation Drive Elevated Storage Tank
The Innovation Drive Elevated Storage Tank is located at 1000 Innovation Drive. This tank has a total
volume of 6,464m3. During normal system operation, the tank provides storage and system pressure
stabilization for Pressure Zone 3A which is downstream from the Highway 15 motorized control valve.
The water level in the tank is controlled by the James St Booster Station. Free chlorine residuals are
continuously monitored to ensure adequacy.
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Forest Drive Standpipe
(Formerly Milton Standpipe)

The Forest Drive Standpipe is located at 26 Forest Drive in Milton subdivision. This standpipe has a
total volume of 1,770m3. The usable volume which does not include the bottom 15.6m of water depth,
as below this level the minimum system pressure of 150kPa is not maintained, is 1,280m3. During
normal system operation the standpipe provides storage and system pressure stabilization for
Pressure Zone 3B which is downstream of the Highway 2 motorized control valve. The water level in
the standpipe is controlled by the automatic operation of the Highway 2 motorized control valve.
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Figure 6 — Kingston Distribution System Process Flow Diagram

KINGSTON DRINKING WATER SYSTEM—DISTRIBUTION PROCESS FLOW
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6.2 Cana Drinking Water System

6.2.1 General

The Cana Drinking Water System, owned by the City of Kingston and operated by Utilities Kingston,
provides safe drinking water to the Cana subdivision which is located west of Highway 15, east of
Kingston Mills Locks, and just north of Kingston Mills Road. The area serviced by the system includes
Marian Crescent, Cana Boulevard, and Rochdale Crescent.

6.2.2 Source Water Overview

The Cana Well System obtains its raw water from a 150mm diameter by 18.6m deep drilled
groundwater well located 45 meters south of Rochdale Crescent located within the Cana subdivision.

The chemistry of the water makes it suitable as a source for drinking water with all parameters below
the Ontario Drinking Water Quality Standards. Because of the depth and structure of the aquifer the
water temperature is relatively consistent around 10°Celsius during the summer and winter months,
the hydraulic conductivity is high, turbidity is low and pH is considered normal (typically 7.50) for
groundwater systems.

6.2.2.1 Events

Data collected since well commissioning indicates that the water source is stable and consistent in
terms of both quality and quantity and therefore we do not anticipate seasonal or operational events to
occur.

6.2.2.2 Threats

While the risk of source water contamination through spills is ever present, the immediate risk of
contamination of the drinking water system as a result is considered to be minimal due to the following
factors:

e Ongoing monitoring of raw water quality
e Continuously monitored water treatment processes

6.2.2.3 Well Head Protection Area

The Cataraqui Source Protection Plan has identified Wellhead Protection Zones for the Cana Water
treatment Plant. A wellhead protection area (WHPA) shows where groundwater is coming from to
supply a municipal well and how fast it is travelling horizontally through the aquifer toward the well. A
WHPA consists of different sized and spherical shaped zones around the municipal well: WHPA-A is
a 100m radius around the wellhead; WHPA-B is the area within which the time of travel to the well is
less than or equal to two years, but excluding WHPA-A; WHPA-C is the area within which the time of
travel to the well is less than or equal to five years, but greater than two years; WHPA-D is the area
within which the time of travel to the well is less than or equal to twenty-five years, but greater than
five years; WHPA-E accounts for situations where the groundwater is under the direct influence of
surface water. The Wellhead Protection Zones is shown in Figure 9 — Cana Wellhead Protection Zone.

6.2.2.4 Operational Challenges

The groundwater well at the Cana Well System provides quality source water which is consistently low
in bacteriological contamination and turbidity. Iron and manganese are present, but not in sufficient
quantity to warrant chemically assisted filtration.
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6.2.3 Multiple Barrier Approach

A multiple barrier approach to preventing drinking water contamination is employed by Utilities
Kingston to ensure that drinking water supplied by the system is both safe and of high quality. Barriers
employed within the supply system include source water treatment by disinfection through chlorination
(primary disinfection), continuous monitoring and automated control of treatment processes,
monitoring and maintenance of sufficient chlorine residuals throughout the distribution system
(secondary disinfection), and the utilization of system redundancies and standby equipment.

6.2.4 Critical Upstream and Downstream Processes

Utilities Kingston does not currently rely upon any critical processes upstream or downstream of the
Cana Drinking Water System to ensure the provision of safe drinking water.

6.2.5 Connections to Other Drinking Water Systems

The Cana Drinking Water System is not connected to any other drinking water systems.
6.2.6 Water Treatment Facility

6.2.6.1 Cana Water Treatment Plant

Drinking water is supplied to the distribution system by the Cana Water Treatment Plant which is a
Class 1 water treatment facility with a rated capacity of 118m?3/day.

Raw Water Source and Low Lift Pumping

The raw water source is ground water pumped from a 150mm diameter by 18.6m deep well. A
submersible pump, capable of pumping 75L/min, discharges raw water, via a 75mm well pump header,
through the pump house and into the chlorine contact tank. Well pump run cycles are controlled by the
contact tank storage level transmitter. The raw water discharge line is equipped with a magnetic flow
meter, conductivity/temperature sensor and a turbidimeter for capacity and quality measurement. A
pressure transmitter located at the base of the well provides for monitoring of groundwater aquifer level
for determination of draw down and recharge rates.

Primary Disinfection

Sodium hypochlorite is dosed to the raw water flowing through the well pump discharge line upstream
of a 45,000L in ground reservoir (contact tank). The sodium hypochlorite solution used is diluted down
to a 2-3% Cl, solution with de-ionized water. Two peristaltic pumps are used for hypochlorite delivery.
Chlorinated water flows through the baffled contact tank with high lift pump operation. The level
transmitter located within the tank provides for the determination of actual storage volumes and control
of the raw water well pump.

Contact tank inlet and outlet free Cl, residuals and pH levels are continuously monitored. Control of
the chlorination system is accomplished through the monitoring of chlorine contact tank inlet Cl,
residuals and raw water flow measurement through a PID (Process/ Integral/ Derivative) control loop.
This is to ensure in-plant chemical disinfection CT values are equal to or greater than the required level
determined by the ‘Procedure for Disinfection of Water in Ontario’.
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High Lift Pumping and Distribution System Pressure Maintenance

Two submersible pumps, capable of pumping 92L/min each, discharge treated water from the outlet of
the chlorine contact tank to the distribution system. The discharge of the two high lift pumps is routed
back inside the pump house where it is filtered through two cartridge filters (one lead, one standby)
that are 5 microns in pore size. Two 450L pressure tanks are located directly downstream of the
cartridge filters and maintain system pressure while the high lift pumps are off. High lift pump operation
is controlled in a duty/standby rotation through a pressure transmitter that regulates high lift discharge
pressure between 40 and 60psi. The treated water discharge line is equipped with a magnetic flow
meter, turbidimeter and two free chlorine/pH analyzers (one designated as contact tank outlet Cl, and
one as treated water Cl,).

Secondary Disinfection (Trim Chlorination)

Sodium hypochlorite is used as a secondary disinfectant. Two peristaltic pumps draw hypochlorite
solution from an adjacent tank and deliver it to the treated water discharge line. This system only
operates if the contact tank outlet Cl, residual is below an operator adjustable set point. Control of the
trim chlorination system is accomplished through the monitoring of chlorine contact tank outlet Cl,
residuals and treated water flow measurement through a PID (Process/ Integral/ Derivative) control
loop to ensure adequate distribution system free chlorine residuals.

Control System

Supervisory Control and Data Acquisition (SCADA) is the method of control implemented at the Cana
Well System. All analyzing, monitoring and control module equipment information is routed through the
SCADA system for operator monitoring and control. Control of equipment can be accomplished locally
at the SCADA panel in the pump house or remotely at the King Street Water Treatment Plant. Alarm
capability and set point adjustment along with trend monitoring are also available through SCADA
system controls.

Standby Equipment

Normally, power is supplied to the Cana WTP through the Hydro One distribution system. A 570kW
natural gas generator maintained at the CANA WWTP provides a backup electrical supply in case of
power outages. This generator is capable of fully powering all necessary pumps, and all the
instrumentation and control equipment required to automatically operate the system. The backup
generator is routinely tested under load to ensure reliability and continuity of effective operations during
a power outage.
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Figure7—CanaWaterTreatmentPlantProcessFlowDiagram
CANA WATER TREATMENT PLANT PROCESS FLOW
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6.2.6.2 Distribution System

Drinking water is distributed to the Cana Drinking Water System through a distribution system
comprised of approximately 780m of 150mm diameter polyvinyl chloride (PVC) water mains.
Distribution system pressure maintenance and stabilization is accomplished through the combined
operation of high lift pumps and use of two 450L pressure tanks at the Cana Water Treatment Plant.

Figure 9 — Cana Drinking Water System Map
CANA DRINKING WATER SUPPLY SYSTEM

; Sampling Locations
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7. Risk Assessment

Utilities Kingston has developed the Risk Assessment Procedure — W-G-03 to ensure that potential
hazardous events and the resulting drinking water health hazards are identified, and that appropriate
monitoring, control, and response measures are developed to mitigate the risks associated with the
hazards. This is achieved through a process of identifying potential hazardous events and associated
drinking water health hazards, assessing the risks associated with those hazards by assigning values
for probability, consequence and detectability, identifying and assessing existing control and response
measures, identifying Critical Control Points, establishing Critical Control Limits, and ensuring that
monitoring and response processes and procedures are in place to respond to deviations from those
limits. Potential risks and hazardous events identified for deliberation by the MECP must also be
considered while completing a risk assessment. The results of the risk assessments are documented
in the following section.

8. Risk Assessment Outcomes

The identification of hazardous events associated drinking water health hazards, and the assessment
of the associated risks for the Kingston and Cana Drinking Water Systems is completed on a three-
year cycle. The risk assessment team include experienced drinking water operators and supervisory
personnel.

The risk assessment findings for the identified events are documented in W-L-11 Kingston Risk
Assessment Outcomes and W-L-11¢ Cana Risk Assessment Outcomes. Events/hazards are listed by
event classification in descending order of assessed controlled risk. The controlled risk value
represents the relative risk of each event/hazard, considering the control measures in place and the
response measures available, when compared to the range of values for all events/hazards assessed
for the system.

Each event/hazard combination has been classified in the following categories:

e Event Classification — Events have been classified as either controlled or uncontrolled based on
the availability of primary control measures to prevent or reduce the probability of the hazardous
event. Each event is further classified as high, moderate, or low risk according to the risk value
found during the assessment, the assigned consequence value, and the controlled risk value.

¢ Controlled Risk Classification — The controlled risk for each event/hazard has been classified as
high, moderate, or low based on the risk level after considering the available control and response
measures and the potential consequence of the event.

e Control Point Classification — Control Points and Critical Control Points (CCP) are identified
based on whether the process step is essential to ensure the safety of the drinking water
supplied to the customer, requirements outlined in the Procedure for Disinfection of Water in
Ontario (minimum CCP), if primary controls can be applied and if the results of the applied
controls can be measured.
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8.1  Critical Control Limit Monitoring and Response

As a result of the risk assessment results, the following Critical Control Limits have been identified and
associated response procedures developed, for the Kingston and Cana Drinking Water Systems, with
the assistance of qualified Utilities Kingston Drinking Water Operators. Each section identifies the
Critical Control Limit and describes how the measured parameters are monitored and the
considerations and rationale used to determine the limit. The Critical Control Limit Response
Procedures referenced describe the response and reporting requirements for measured parameter
alarms and exceedance of critical control limits.

8.1.1 Kingston Drinking Water System

8.1.1.1 Coagulation Critical Control Limit

Raw water coagulation ensures proper suspended solids removal through floc formation and
agglomeration. Correct floc formation is important for adequate sedimentation/filtration of raw water
that has the potential for microbiological contamination. Duty and standby chemical metering pumps
equipped with an automatic switchover system and flow sensing switches, are used to deliver
coagulant to the application point at both the King Street and Point Pleasant Water Treatment Plants.

The Procedure for Disinfection of Drinking Water in Ontario requires that a chemical coagulant be used
at all times when a treatment plant that uses conventional or direct filtration is in operation. The dosing
of coagulant is directly monitored by confirmation of equipment functionality through the SCADA
system which generates an alarm should a coagulant pump fail. The Critical Control Limit for
Coagulation is the generation of a coagulant pump failure alarm. Prompt investigation of this alarm
condition is required to ensure the continued dosing of coagulant. The Kingston Drinking Water System
Coagulation Critical Control Limit Response Procedure — W-CC-01 describes the response to a
coagulant pump failure alarm.

The effectiveness of coagulant dosing is monitored through the continuous measurement of filter
effluent turbidities. Filter effluent turbidities are monitored on a continuous basis to ensure filter effluent
quality meets the regulatory requirements for drinking water. Filter effluent turbidity alarms may
indicate a problem associated with the coagulation process. The investigation of coagulant dosages
and coagulation equipment operation is included as part of the Kingston Drinking Water System Filter
Effluent Turbidity Critical Control Limit Response Procedure W-CC-02.

8.1.1.2 Filter Effluent Turbidity Critical Control Limit

Filtration processes provide for the removal of suspended solids and floc particles that are created
through coagulant addition. The Kingston Drinking Water Supply System water treatment facilities use
gravity fed filters with granular activated carbon or anthracite as the installed filter media. This allows
for the adsorption of extremely small particles suspended within the water prior to the primary
disinfection process. Filtration performance at these facilities is monitored continuously through filter
effluent turbidimeters installed on each filter effluent line. Samples are collected weekly and
calibrations performed to ensure effluent turbidimeters are reading accurately. Trending through
SCADA systems allows for operator interpretation and alarm response capability.

Regulatory limits on filter effluent turbidities have two specific values of concern. Schedule 16 of
Ontario Regulation 170/03 specifies that filter effluent turbidity exceeding 1.0 NTU for longer than 15
consecutive minutes is an adverse condition and must be reported as such. The Procedure for the
Disinfection of Water in Ontario specifies that the filtration process must meet the performance criterion
for filtered water turbidity of less than or equal to 0.3 NTU in 95% of the measurements each month in
order to claim the facility specific log removal credits used in disinfection CT calculations.
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The alarm set point of 0.3 NTU allows for operator response to elevated turbidity levels well before
reaching the regulatory limit of 1.0 NTU and ensures only limited periods of turbidity levels above 0.3
NTU to meet the performance criterion for filtered water turbidity of less than or equal to 0.3 NTU in
95% of the measurements each month.

Operators at the Point Pleasant and King Street Water Treatment Plants have the ability to remotely
initiate a filter backwash through the SCADA system for all of the treatment facilities operated by
Utilities Kingston. Continuous operator coverage at the King Street Water Treatment Plant and the
availability of standby operators ensures a very timely response to an alarm and initiation of the
corrective action process.

With consideration of these factors a critical control limit of 0.3 NTU for no longer than 30 minutes can
be established. This limit allows for short term filter effluent turbidity spikes above 0.3 NTU, due to
operational conditions, which do not pose a threat and enables the identification of more persistent or
severe operational conditions which could adversely affect drinking water quality.

The Kingston Drinking Water System Filter Effluent Critical Control Limit Response Procedure

W-CC-01 describes the response to a filter effluent turbidity alarm and possible exceedance of the
critical control limit.

8.1.1.3 Primary Disinfection Critical Control Limit

The use of chlorination for primary (post) disinfection ensures adequate inactivation of pathogens
potentially present in the source water that have not been removed by filtration. The application of
chlorine is accomplished through one of two different methods. Gas chlorination, the application of
chlorine using chlorine gas chlorinators, is used at the Point Pleasant Water Treatment Plant and hypo-
chlorination, the application of chlorine using sodium hypochlorite delivery pumps, is used at the King
Street Water Treatment Plant.

The following parameters together are used in determining disinfectant CT and are trended on SCADA
programs.

e Temperature is monitored continuously at contact tank exit locations with a temperature sensor.
Temperature is a parameter that changes based on seasonal variations and cannot be controlled
through operational process.

e pH is monitored continuously at contact tank exit locations with a pH probe. pH is a parameter that
changes with variations in water quality on a seasonal basis and is not controlled through
operational process.

e Contact Tank Volume is monitored continuously with ultra-sonic or water pressure measuring
devices which give level values. Contact tank volumes vary as changes to influent and effluent flow
rates alter clearwell levels, resulting in stored volume changes.

e High Lift Flow is monitored continuously at plant discharge using magnetic or venturi flow meters.
The high lift flow varies continually based on the distribution system demand.

¢ Free Chlorine Residual is monitored continuously at contact tank outlets using Cl, analyzers. Free
residual varies slightly at the contact tank exit location as dosages and chlorine demand of the
water changes.

Achieved CT must be at least 100% of the required CT, which varies with water quality.

e Temperature

e pH
e Contact Tank Volume —_— CT = 100% I
e High Lift Flow

e Free Cl, Residual
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All of these parameters vary on an instantaneous basis. If one or any combination of these parameters
indicates that the resulting achieved CT value may reach less than 100% of the required CT, proper
corrective actions must be implemented. Alarm set points for the monitored parameters are set at
levels which indicate conditions, outside of normal operational variance, with the potential to negatively
affect the disinfection process. This allows sufficient time for operators to adjust controllable variables
or restart disrupted processes to ensure that drinking water quality is not adversely affected.

Operators at the Point Pleasant and King Street Water Treatment Plants have the ability to remotely
monitor disinfection processes through the SCADA system for all of the treatment facilities operated
by Utilities Kingston. Continuous operator coverage at the King Street Water Treatment Plant and the
availability of standby operators ensures a very timely response to an alarm and initiation of the
corrective action process.

The critical control limit must be established at a level which allows sufficient time for operators to
identify and respond to events or conditions which are having an unfavorable effect on the disinfection
process. This is to ensure effective disinfection is maintained and adverse water quality is avoided.
With consideration of these factors, the critical control limit for primary disinfection has been
established at 150% of the required CT.

The Kingston Drinking Water System Primary Disinfection Critical Control Limit Response Procedure
— W-CC-03 describes the response to measured parameter alarms and possible exceedance of the
critical control limit.

8.1.1.4 Secondary Disinfection Critical Control Limit

Secondary disinfection ensures an adequate disinfectant residual within all areas of the distribution
system. Chlorination is the method employed in the Kingston Drinking Water Supply System for the
maintenance of secondary disinfection residuals. Chlorine dosage rates and the resulting Cl, residuals
at water treatment facilities are monitored and adjusted to ensure that adequate free Cl, residuals are
maintained at the furthest points from the water treatment plant discharge. In addition, distribution
system re-chlorination facilities are employed to ensure that adequate free Cl, residuals are
maintained. The ongoing effectiveness of chlorine dosage rates is monitored through the collection
and testing of distribution system samples described by the Sampling, Testing, and Monitoring
Procedure — W-G-09.

Secondary disinfection is monitored continuously through free Cl. residual analyzers installed at
various locations throughout the distribution systems and confirmed through distribution system grab
samples collected on a regular basis. SCADA programs allow for the measurement, control, trending
and alarming of distribution system free Cl, residual values.

Alarm set points for free Cl, residuals at water treatment and distribution facilities are set at levels
which indicate conditions, outside of normal operational variance, with the potential to negatively affect
secondary disinfection effectiveness. This allows sufficient time for operators to carry out flushing,
adjust chlorine dosages, or restart disrupted processes to ensure that drinking water safety is not
adversely affected.

Operators at the Point Pleasant and King Street Water Treatment Plants have the ability to remotely
monitor treated water free Cl, residuals at both treatment facilities and at distribution system analyzers
through the SCADA system. Continuous operator coverage at the King Street Water Treatment Plant
and the availability of standby operators ensures a very timely response to an alarm and initiation of
the corrective action process.

With consideration of these factors, the critical control limit for distribution system free Cl, residual can
be established at no less than 0.20mg/L. This level allows sufficient time for operators to undertake
corrective action to ensure that adverse water quality is avoided.
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The Kingston Drinking Water System Secondary Disinfection Critical Control Limit Response
Procedure — W-CC-04 describes the response to measured parameter alarms and possible
exceedance of the critical control limit.

8.1.2 Cana Drinking Water System

8.1.2.1 Primary Disinfection Critical Control Limit

The use of chlorination for primary (post) disinfection ensures adequate inactivation of pathogens
potentially present in the source water. Chlorination is achieved through the application of chlorine
using sodium hypochlorite delivery pumps.

The following parameters together are used in determining disinfectant CT and are trended on SCADA
programs.

The following parameters together are used in determining disinfectant CT and are trended on SCADA
programs.

e Temperature is monitored continuously at contact tank exit locations with a temperature sensor.
Temperature is a parameter that changes based on seasonal variations and cannot be controlled
through operational process.

e pH is monitored continuously at contact tank exit locations with a pH probe. pH is a parameter that
changes with variations in water quality on a seasonal basis and is not controlled through
operational process.

e Contact Tank Volume is monitored continuously with ultra-sonic or water pressure measuring
devices which give level values. Contact tank volumes vary as changes to influent and effluent flow
rates alter clearwell levels, resulting in stored volume changes.

¢ High Lift Flow is monitored continuously at plant discharge using magnetic or venturi flow meters.
The high lift flow varies continually based on distribution system demand.

o Free Chlorine Residual is monitored continuously at contact tank outlets using Clz analyzers. Free
residual varies slightly at the contact tank exit location as dosages and chlorine demand of the
water changes.

Achieved CT must be at least 100% of the required CT, which varies with water quality.

+ Temperature

- pH
+« Contact Tank Volume —» CT=100%
+ High Lift Flow

+ Free Cl Residual

All of these parameters vary on an instantaneous basis. If one or any combination of these parameters
indicates that the resulting achieved CT value may reach less than 100% of the required CT, proper
corrective actions must be implemented. Alarm set points for the monitored parameters are set at
levels which indicate conditions, outside of normal operational variance, with the potential to negatively
affect the disinfection process and allow sufficient time for operators to adjust controllable variables or
restart disrupted processes. This is to ensure that drinking water quality is not adversely affected.
Operators at the Point Pleasant and King Street Water Treatment Plants have the ability to remotely
monitor disinfection processes at the Cana Water Treatment Plant through the SCADA system.
Continuous operator coverage at the King Street Water Treatment Plants and the availability of standby
operators ensures a very timely response to an alarm and initiation of the corrective action process.
Control of equipment can also be accomplished locally at the SCADA panel in the pump house.
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The critical control limit must be established at a level which allows sufficient time for operators to
identify and respond to events or conditions which are having an unfavorable effect on the disinfection
process. This is to ensure effective disinfection is maintained and adverse water quality is avoided.
With consideration of these factors, the critical control limit for primary disinfection has been
established at 150% of the required CT.

The Cana Drinking Water System Primary Disinfection Critical Control Limit Response Procedure — W-
CC-05 describes the response to measured parameter alarms and possible exceedance of the critical
control limit.

8.1.2.2 Secondary Disinfection Critical Control Limit

Secondary disinfection ensures an adequate disinfectant residual within all areas of the distribution
system. Chlorination is the method employed in the Cana Drinking Water System for the maintenance
of secondary disinfection residuals. Chlorine dosage rates and the resulting Clz residuals at the Cana
Water Treatment Plant are monitored and adjusted to ensure that adequate free Cl2 residuals are
maintained at the furthest points from the pump house discharge. The ongoing effectiveness of chlorine
dosage rates is monitored through the collection and testing of distribution system samples described
by the Sampling, Testing, and Monitoring Procedure — W-G-09.

Alarm set points for free Clz residuals at the Cana Water Treatment Plant are set at levels which
indicate conditions, outside of normal operational variance, with the potential to negatively affect
secondary disinfection effectiveness. This allows sufficient time for operators to carry out flushing,
adjust chlorine dosages, or restart disrupted processes to ensure that drinking water safety is not
adversely affected.

Operators at the Point Pleasant and King Street Water Treatment Plants have the ability to remotely
monitor the treated water free Clz residual through the SCADA system for the Cana Water Treatment
Plant. Continuous operator coverage at the King Street Water Treatment Plant and the availability of
standby operators ensures a very timely response to an alarm and initiation of the corrective action
process.

With consideration of these factors, the critical control limit for distribution system free Cl2 residual can
be established at no less than 0.20mg/L. This level allows sufficient time for operators to undertake
corrective action to ensure that adverse water quality is avoided.

The Cana Drinking Water System Secondary Disinfection Critical Control Limit Response Procedure —
W-CC-06 describes the response to measured parameter alarms and possible exceedance of the
critical control limit.

9. Organizational Structure, Roles, Responsibilities, and Authorities

9.1 Organizational Structure and Roles

The City of Kingston is the sole shareholder of the Ontario Business Corporation 1425445 Ontario
Limited, operating as Utilities Kingston. Utilities Kingston currently provides five different utility services
to its customers; water, wastewater, electric, natural gas, and a fibre optic network.

W-L-13 — Kingston And Cana Organizational Structure, Roles, Responsibilities, Authorities, and
Competencies provides a summary view of Utilities Kingston’s organizational structure. Roles which
are displayed in the chart within a blue coloured cell have duties and authorities which impact the safe
and reliable supply of drinking water to the customer. The uncoloured cells do not have duties and
authorities which directly impact the safe and reliable supply of drinking water but may provide services
which support those accountable.
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9.2 Responsibilities

There are four overarching responsibilities under this Operational Plan for which persons having duties
and authorities impacting the safe and reliable supply of drinking water to the customer must be held
accountable. Those responsibilities are:

e The provision of a safe and secure supply of drinking water

e The identification, obtainment and provision of sufficient resources to ensure the continued safe
and secure supply of drinking water

o Ensuring regulatory compliance with regard to drinking water system operations

e Supporting the development, implementation, and continual improvement of a Quality Management
System for the drinking water system

9.3 Duties and Authorities

W-L-13 — Kingston And Cana Organizational Structure, Roles, Responsibilities, And Authorities
describes the duties and authorities of those persons or groups accountable for the safe and reliable
supply of drinking water to the customer.

10. Competencies

This section describes the competencies, certification, and training requirements for personnel
performing duties directly affecting drinking water quality by monitoring, maintaining, and adjusting
drinking water system processes, directing changes and adjustments to drinking water system
processes, or having duties related to the design, construction, and inspection of drinking water system
infrastructure. W-L-13 — Kingston And Cana Organizational Structure, Roles, Responsibilities,
Authorities, and Competencies identifies the current required competencies, certification, and training
for Utilities Kingston personnel charged with these duties as well as some specific desired
competencies.

The required drinking water certifications for the Director(s), and Manager(s), are not identified by the
table; desired certifications are identified. Utilities Kingston does ensure that sufficient certifications
are held and maintained by management personnel to ensure effective oversight of drinking water
system operation that meets regulatory requirements.

W-L-13 — Kingston And Cana Organizational Structure, Roles, Responsibilities, Authorities, and
Competencies identifies the following levels of competency.

o Competency level 1 indicates that a basic technical proficiency and/or basic knowledge and
understanding of a skill or subject area are required. Level 1 competency can be obtained through
a combination of education, theoretical and practical instruction, and participation in specialty
courses and workshops.

e Competency level 2 indicates that a good technical proficiency and working knowledge and
understanding of a skill or subject area are required. Level 2 competency can be obtained through
a combination of education, theoretical and practical instruction, participation in specialty
workshops and courses, and work experience.

o Competency level 3 indicates that an advanced technical proficiency and theoretical and working
knowledge and understanding of a particular skill or subject area are required. Level 3
competencies can be achieved through various combinations of education in engineering, science,
or other related fields, directly related training, extensive work experience, and regular participation
at specialty workshops and courses.
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10.1 Meeting and Maintaining Competencies

The Operator Training Procedure — W-G-04 describes how Drinking Water Operators are provided with
sufficient training to comply with legislated requirements and to meet and maintain the competency
and certification requirements identified in this Operational Plan.

Utilities Kingston encourages Operators to attain competencies and certifications above the minimum
requirements. Operators that have met the required competencies and certifications are given the
opportunity to receive Competency Enhancement Training as described in the Operator Training
Program. These training opportunities are provided to allow Operators to acquire enhanced knowledge
and skills and to assist in meeting the education requirements for upgrading Drinking Water Operator
Certificates beyond the required levels identified.

Proof of training records are maintained in the personnel files maintained by Human Resources and
information regarding training for all operators is tracked electronically in the City Of Kingston’s Human
Resources Management System (People Soft HRMS). Training information tracked by this system
includes course/training descriptions, training providers, training scheduled and completed, total hours
of training completed, and total hours of Director approved training completed.

11. Personnel Coverage

11.1 General

The Personnel Coverage Procedure — W-G-05 describes how Utilities Kingston ensures that sufficient
personnel are available to provide a safe and reliable supply of drinking water to the customer. The
procedure deals primarily with the processes and protocols used to ensure that sufficient qualified and
competent Water Treatment and Water Distribution System Operators are available and that Overall
Responsible Operators and Operators in Charge are designated.

Utilities Kingston employs certified operators to operate and maintain the Kingston and Cana Drinking
Water Systems. All personnel employed within Utilities Kingston Water Operations, in a role identified
in the Competencies Table, must meet the minimum competency and certification requirements
described in the table.

The Chief Operating Officer, Director of Water and Wastewater, Manager of Water and Wastewater
Treatment Operations, Manager of Water and Wastewater System Operations, Water and Wastewater
Treatment Operations Supervisors, and the Water and Wastewater System Operations Supervisor
form the management team responsible for coordinating and directing the activities of workers
employed within the Water and Wastewater Operations Groups under the terms and conditions of a
collective agreement between Utilities Kingston and the International Brotherhood of Electrical
Workers.

11.2 Treatment Group

Operators within the Treatment Group are certified as Water Treatment Operators.

A Treatment System Operator is designated as Shift Operator for each shift at the King Street and
Point Pleasant Water Treatment Plants. At least one Treatment System Operator is on duty at all times
at the King Street Water Treatment Plant. Other Treatment System Operators on duty at the water
treatment plants assist the Shift Operators and perform duties throughout the Drinking Water Systems
as required. Journeyperson work throughout the drinking water systems but do not make any
operational changes to the system.

The System Operations Group provides assistance in the operation and maintenance of water facilities
in those instances where specific knowledge, skills, or equipment is an asset.

The operation of the King Street and Point Pleasant Water Treatment Plants and distribution system
storage facilities and booster stations is continuously monitored through SCADA systems. The SCADA
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system allows for remote monitoring and operation of all treatment, pumping, and storage facilities
from both the King Street and Point Pleasant Treatment Plants. Alarm conditions are forwarded to
operators via cell phones. Under normal operating conditions, this system allows operators to perform
duties away from the treatment plants.

Operator coverage for weekday off hours, weekends, and holidays is ensured through the use of
continuous Operator coverage at the King Street Water Treatment Plant and standby and call out
rotation schedules.

11.3 Underground Infrastructure Group

All operators within the Underground Infrastructure Group are required to be certified as both Water
Distribution and Wastewater Collection Operators. Assistance is available from the Treatment Group
in those instances where specific knowledge, skills, or equipment is an asset.

The Underground Infrastructure Group’s base of operations is at the Utilities Kingston Service Centre
located at 91 Lappan’s Lane. Regular working hours are from 7:30am to 4:00pm, Monday through
Friday. Operator coverage for weekday off hours, weekends, and holidays is ensured through the use
of standby and call out rotation schedules.

12. QMS Communications

The QMS Communications Procedure — W-G-06 describes how relevant aspects of the Drinking Water
QMS are communicated to and between Utilities Kingston Top Management, System Owners, Utilities
Kingston personnel, the public, and providers of essential supplies and services.

Utilities Kingston Top Management communicates with the Owner with regard to drinking water system
issues and the Drinking Water QMS through reports to Kingston City Council, through the Environment,
Infrastructure, and Transportation Policy Committee (a committee of council), and through the Board
of Directors of 1425445 Ontario Limited operating as Utilities Kingston.

13. Essential Supplies and Services

Documentation of applicable licensing, certification and accreditation ensures quality in the supplies
and services employed by Utilities Kingston in the maintenance of infrastructure, and in the processes
required to provide drinking water to our customers. Specifically, Utilities Kingston requires suppliers
of treatment chemicals and other materials coming into contact with drinking water to provide current
documentation that those products have undergone testing and have met the AWWA and ANSI
standards (NSF/60, NSF/61), and CALA accreditation for those providing laboratory testing services.
In addition to this, Utilities Kingston may also require other licensing, accreditation, certification and
verification documentation as noted in its policies and procedures.

The Essential Supplies and Services List — W-L-06 identifies those supplies and services considered
essential to the continued supply of safe drinking water to the customer and the primary and alternate
suppliers.

14. Review and Provision of Infrastructure

Regular evaluation and review of the condition and capacity of drinking water systems and their
components is required to ensure the continued provision of safe drinking water to the customer.

The Review and Provision of Infrastructure Procedure — W-G-07 describes the process used by Utilities
Kingston to evaluate drinking water system infrastructure condition and capacity, and review available
information to identify any needed rehabilitation, renewal, and improvement of existing infrastructure,
provision of new infrastructure, prioritize those identified needs, and make recommendations to the
system Owner based on the prioritized needs.
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Specific to the City of Kingston’s Drinking Water Systems, Utilities Kingston completes annual and
ongoing reviews of drinking water system condition and capacity, including relevant outcomes of the
risk assessment, when determining adequacy of the infrastructure. Under the direction of the Manager
of Engineering, assigned engineering personnel complete the evaluation and review in consultation
with the Water and Wastewater Operations Group. The following recommendations are submitted to
Kingston City Council for budgetary consideration:

o New infrastructure required due to regulatory, growth, or maintenance requirements

e Improvements to existing infrastructure required due to regulatory, growth, or maintenance
requirements

e Rehabilitation and renewal of existing infrastructure based on condition assessments and
maintenance requirements

15. Infrastructure Maintenance, Rehabilitation, and Renewal

The ongoing maintenance, rehabilitation, and renewal of drinking water systems and their components
is required to ensure the continued provision of safe drinking water to the customer.

The Infrastructure Maintenance, Rehabilitation, and Renewal Procedure W-G-08 describes the
maintenance activities performed by Utilities Kingston for drinking water systems and the processes
followed to monitor and review the effectiveness of those activities.

Maintenance activities may be either preventative in nature, planned maintenance, or reactive
unplanned maintenance. Planned maintenance includes activities such as fire hydrant inspection and
flushing, valve inspection and maintenance, scheduled calibration of measurement and recording
equipment, scheduled replacement of GAC in gravity filters, and routine inspection of equipment
condition and operation during rounds at facilities. Unplanned maintenance includes activities such as
broken water main and service leak repair, response to various equipment failures, and investigating
customer complaints.

Maintenance activities, whether planned or unplanned, are recorded in facility and system log books,
work orders, service, orders, and other applicable reports and forms. At least annually, these records
are reviewed to identify trends that could indicate the need for infrastructure rehabilitation or renewal.

Major capital works to renew or rehabilitate existing infrastructure or to construct new infrastructure is
coordinated by Utilities Engineering. Recommendations from the Drinking Water Master Plan, facility
condition assessments, distribution system assessments, and staff are prioritized and integrated into
a long term capital plan upon which capital budget submissions are based.

Where possible, these works are scheduled and completed in coordination with other utility or
transportation infrastructure work to increase efficiency and minimize service and transportation
disruptions.

Operational capital works such as facility equipment renewal/improvement and distribution system
appurtenance renewal such as fire hydrant replacements, are coordinated by Water and Wastewater
Operations.

Water and Wastewater Operations and Utilities Engineering work closely together to plan and oversee
these capital works to completion.
16.Sampling, Testing, and Monitoring

Measuring and recording the various parameters used in process control and in the application of
treatment chemicals and the sampling and testing of drinking water from various system locations is
essential to the provision of quality drinking water to the customers of Utilities Kingston. The sampling,
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testing, and monitoring completed for the Kingston and Cana Drinking Water System meets and
exceeds regulatory requirements. These are standalone systems and no relevant sampling upstream
of the systems’ raw water intakes is undertaken.

The Sampling, Testing, and Monitoring Procedure — W-G-09 describes the sampling, testing and
monitoring activities undertaken by Ultilities Kingston to ensure optimal drinking water treatment
process control and the safety of the drinking water provided to our customers.

17. Measurement and Recording Equipment Calibration & Maintenance

Accuracy in measuring and recording the various parameters used in process control and in the
application of treatment chemicals is essential to the provision of quality drinking water to the
customers of Utilities Kingston. The Measurement and Recording Equipment Calibration and
Maintenance Procedure — W-G-10 describes when and how the calibration of equipment used to make
and record measurements critical to the operation of the drinking water system is completed and
documented to ensure process efficiency and accuracy, and to meet and maintain regulatory
requirements and internal water goals.

18. Emergency Management

The term ‘Emergency’ is typically used to describe a situation which requires immediate action to
protect and preserve the health, safety and welfare of persons and limit or prevent damage and
destruction of property, infrastructure and the environment. Drinking water emergencies are those
situations that may result in the loss of the ability to maintain a supply of safe drinking water to the
users of the drinking water system. A potential major drinking water emergency has the potential to
adversely affect the supply of safe drinking water to a significant portion of the system or to critical
facilities such as hospitals, nursing homes and medical clinics. A major drinking water emergency is
adversely affecting or will adversely affect the supply of safe drinking water to a significant portion of
the system or to critical facilities.

The Emergency Response and Recovery Procedure — W-E-01 describes the general response and
recovery processes to be followed when dealing with a drinking water emergency and evaluating the
effectiveness of completed response and recovery operations. The procedure also identifies the
requirements for and the processes used to identify potential future drinking water emergencies,
develop contingencies to respond to potential emergencies, and evaluate the effectiveness of those
contingencies.

Utilities Kingston has an Emergency Plan which is supplementary to the City of Kingston Emergency
Plan. These plans identify Utilities Kingston’s overall role during municipal emergencies and the
internal mechanisms to fulfill that role. Specific to drinking water emergencies, the Utilities Kingston
Emergency Plan contains a response plan for drinking water system critical infrastructure failure which
outlines the response and recovery actions, considerations, and corporate/agency level responsibilities
for major drinking water emergencies.

19. Internal Audits

Internal QMS audits are conducted to evaluate conformity of the Quality Management System with the
requirements of the Drinking Water Quality Management Standard. Internal audits must be completed
at least once a calendar year. The Internal Audit Procedure — W-G-11 describes how internal QMS
audits are completed by Utilities Kingston.
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20. Management Review

At least once per calendar year, a management review committee is required to review the performance
of the Drinking Water QMS and identify any deficiencies which require corrective action. The review is
intended to ensure the continuing suitability, adequacy and effectiveness of the Drinking Water QMS.
The Management Review Procedure — W-G-12 describes how the review is to be completed and the
results communicated. Best management practices published by the Ministry of Environment,
Conservation, and Parks will also be reviewed and considered during the Management Review.

21. Continual Improvement of the Quality Management System

Utilities Kingston will strive to continually improve the Quality Management System through the use of
preventative actions to eliminate the cause of potential non-conformities and through corrective actions
undertaken to address non-conformances identified through internal audits, and management reviews,
and by implementing improvements identified and suggested by staff and management including best
management practices.
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