W ater Services O0Annual
and Summary Report

January 1 to December 31, 20 20

Guelph Drinking Water System
Corporation of the City of Guelph

Gazer Mooney Subdivision Distribution System

Township of Guelph/Eramosa

Making a Difference

Water Services

Environmental Services Department

Last Revision: April 12 , 2021

As per the Accessibility for Ontarians with Disabilities Act (AODA), this document is available
in an alternate format by e -mailing waterservices@guelph.ca _ or by calling 519 -837 -5627 ;
TTY: 519 -837-5688 ortext 226-821-2132.



mailto:waterservices@guelph.ca

This page left intentionally blank.



2020 Annual and Summary Report

Executive Summary

The purpose of this report is to provide information to sy stem owners and stakeholders to
satisfy the regulatory requirements of the Safe Drinking Water Act (SDWA) including the
Drinking Water Quality Management Standard (DWQMS); Section 81 of the Clean Water Act
(CWA) ; and regulatory reporting required under O. Reg. 170/0 3 - Section 11 and Schedule
22.

This report is a compilation of information that helps to demonstrate the ongoing provision
of a safe, consistent supply of high quality drinking water to customers located within the
City of Guelph and the Gazer Mooney Subdivision (located in the Township of
Guelph/Eramosa).

Water Servi cesis a municipally -owned and operated water utility , established in 1879. The
Guelph D rinking Water System (Guelph DWS) consists of water supply and treatment

facilities and a water distribution system. The Guelph DWS is a Class Il Water Treatment
Subsystem and Class | V Water Distribution Subsystem.

The Gazer Mooney Subdivision Distribution System (Gazer Mooney SDS) isaClass |
Distribution System supplied with water from the Guelph DWS . Guelph Water Services is the
Operating Authority for this system owned by Guelph/Eramosa Township.

Both the Guelph DWS andthe Gazer Mooney SDS are required to comply with the Safe

Drinking Water Act (SDWA) and other r egulations as well as requirements co ntained in
Permits to Take Water (PTTW), Municipal D rinking Water Licen ces (MDWL), and Drinking
Water Works Permits (DWWP). Having met the quality management system requirements of

the SDWA, Guelph Water Services is an accredited Operating Authority with a n up -to-date
Operational Plan. The Operational Plan is available upon request from Guelph Water
Services or at Service Guelph located in Guelph City Hall

Guel phds Source Water

The source of Guelphés drinking wadroamdwateswellsansiar i e s
shallow groundwater collector system . These sources consist primarily of true groundwater
sour ces, with some Agroundwater under the direct i

in-situ filt r at i o n 6 WHEFsOucks ( i.e., Carterl, Carter2 , Arkell1 , Arkell 15 wells and
the Arkell Spring s Glen Collector System ).

The water system is operated to meet daily, seasonal, and other operational demands
(including fire demands) with various combinations of supply sources in operation at any
giventime. A total of 16,533,166 cubic meters ( 16.5 billion litres ) of water was treated and

n
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pumped to the system in 2020 . The average daily water demand was 45,1 73 cubic metres
(45.1 million litres). The maximum da ily production of water in 2020 was 60,728 cubic
metres ( 60.7 million litres) and occurred on July 8, 2020 . The minimum  daily production of
water in 2020 was 33,366 cubic metres (  33.4 million litres) and occurred on December 2 5,
2020.

Water Treatment and Dis tribution

All water provided to the Guelph Drinking Water System and the Gazer Mooney Subdivision

Distribution System was treated via Water Servicesd 1Fcilittes forrve Tr eat
primary disinfection using chlorine solution (10 sites) or ultraviolet irradiation (2 sites);
secondary disinfection using chlorine solution for a free chlorine residual (12 sites);

sequestration using sodium  silicate for dissolved iron (2 sites); and man ganese removal
using green -sand filtration (1 site) . All of the water supplied was regularly tested , including

continuous turbidity and residual chlorine (disinfectant) measurements . City of Guelph
Water Services Omaintained the drinking water system in a fit state of repair and followed
best industry practices during the repair and maintenance of the syste m.

The City of Guelph has approximately 44,000 fully metered water service connections,

approximately 557.3 kilometres of underground watermains, and a population of
approximately 131,794 !. The Gazer Mooney Subdivision has approximately 7 2 fully metered
water service connections, 2 kilometres of underground watermains, and an approximate

population of 20 92 people .

Complying with Regulations

As the Operating Authority for both the Guelph DWS and Gazer Mooney SDS , Guelph Water
Services is annually inspected by the Ministry of the Environment, Conservation and Parks
(MECP) for compliance with regulatory requirem ents. Throughthe 2019 -2020 MECP
Inspection , Water Services receiveda 96.15 % score for the Guelph DWS and a 100% score

for the Gazer Mooney SDS.

In 2020, Guelph Water Services reported three Adverse Water Quality Incidents (AWQIS) in
the Guelph Drinking Water System I please referto section  b) Adverse Water Quality
Incidents . In conjunction with the Wellington -Dufferin -Guelph Public Health (WDGPH) and

! Statistics Canada, 2016 Census of Population.
2 Estimated based on 72 water connections multiplied by 2.9 p eople per household (as per
Statistics Canada for low density residential).
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the MECP, all appropriate corrective actions and required reporting were completed with no
health -based issues for the AQWIs.

Water Servicesd risk assessment updataasnterngiandr gency |
external audits help facilitate continual im provement of Water Serviceso p
programs through implementation of corrective actions.

Water Services continues to implement:

1 Recommendations of the 2016 Water Efficiency Strategy.

1 Source water protection based on a M ECP-approved Source Water P rotection Plan.

1 The Lead Reduction Plan in accordance with the regulatory relief provisions of the
SDWA.

1 Facility asset management and infrastructure reviews to optimize priority projects.

1 A robust backflow prevention program overseeing 2,932 properties with 6,644

backflow prevention  devices installed.

Details of ongoing and emerging water quality, supply/treatment, and distribution initiatives

are outlined in section g) Operational Performance and Statistics of this report and include
successful programs related to: water conservation and efficiency, source water protection,

and lead reduction.

The City has completed this Annual & Summary Report to satisfy the regulatory

requirements of the Safe Drinking Water Act (S DWA) including the Drinking Water Quality
Management Standard (DWQMS), Clean Water Act (CWA)  and regulatory reporting required
under O. Reg. 170/03 - Section 11 and Schedule 22.

For more information please contact Guelph Water Services at (519) 837 -5627 or
waterservices@gquelph.ca
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Wat er Ser vVAnmuals and Summary Report

Purpose

The purpose of this report is to provide information to stakeholders and to satisfy the
regulatory requirements of the Safe Drinking Water Act (SDWA) including the Drinking

Water Quality Management Standard (DWQMS), Clean Water Act (CWA)  and regulatory
reporting required under O. Reg.  170/03 - Section 11 and Schedule 22. The report is a
compilation of information that helps to demonstrate the ongoing provision of a safe,

consistent supply of high quality drinking water to customers located within the City of

Guelph an d the Gazer Mooney  Subdivision, located in the Township of Guelph/Eramosa.

Scope

This Water Services Annual and Summary Report includes information from both the

Guelph Drinking Water System and the Gazer Mooney Subdivision Distribution

System for the period of January 1 to December 31, 2020, unless otherwise noted . The
information is required to be reported to the following:

1 the Drinking Water System Owners:

A Guelph City Council

A Township of Guelph /Eramosa (Council and CAO);
1 Senior officials of Guelph Water Services and Townsh ip of Guelph/Eramosa; and
9 the general public and interested stakeholders.

This report satisfies the requirements of Ontario Regulation 170/03 made under the SDWA ,
as follows :
Section 11, Annual Reports , which includes:

9 a brief description of the drinking water systems;

1 alist of water treatment chemicals used,;

1 asummary of the most recent water test results required under O. Reg. 170/03 or an
approval, Municipal Drinking Water Licence (MDWL) or order;

1 asummary of adverse test results and other is sues reported to the Ministry of the
Environment, Conservation and Parks (MECP) including corrective actions taken;

9 adescription of major expenses incurred to install, repair or replace required
equipment; and

1 the locations where this report is available for inspection.

Page 1 of 166



2020 Annual and Summary Report

Schedule 22, Summary Report , Which includes:
9 list the requirements of the SDWA, the regul ations, the systembs
Water Works Permit (DWWP), MDWL, and any orders applicable to the system that
were not met at any time during the period covered by the report;

i for each requirement that was not met, the duration of the failure and the measures
that were taken to correct the failure;

1 asummary of the quantities and flow rates of the water supplied during the period
covered by the report, including monthly average and maximum daily flows; and

1 acomparison of this information to the rated capacity and flow rates approved in the
systembs approval, DWWP and/ or MDWL.

This report satisfies applicable requirements for both the Guel ph Drinking Water System and
the Gazer Mooney Subdivision Distribution System , iIncluding requirements of the SDWA
including the DWQMS and Section 81 of the CWA

A copy of this report is available for viewing at:

1 City of Guelph Water Services , 29 Waterworks  Place, Guelph;
1 Township of Guelph/Eramosa , 8348 Wellington Rd. 124, Rockwood; and
1 Online at guelph.ca /water -testing .

Due to the global pandemic, we encourage the online version of this report be accessed for
review.

Any inquiries can be made to:

1 City of Guelph Water Services by e -mailing waterservices@guelph.ca  or
by calling 519 -837 -5627.

1 Township of Guelph/Eramosa Public Wo rks T Water / Wastewater
by e -mailing general@get.on.ca or by calling 519 -856 -9596.

Notice

Please note that every reasonable effort is made to ensure the accuracy of this report. This
report is published with the b est available information at the time of publication. In the
event that errors or omissions occur, the online report will be updated. Please refer to the
online version of the report for the most current version.

Please note that some hyperlinks in the doc ument are |inked to Guel phods
document management system (EDMS) , Which is available for internal City use only.

Page 2 of 166
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Systems Overview

Guelph Drinking Water System

Water Services att he City of Guelph is committed to providing consumers with a safe,
consistent supply of high quality drinking water while meeting or exceeding, and continually
improving on legal, operational and quality management system requirements. Water

Servi ces strives to provide reliable and cost - effective  water treatment and distribution
systems for the safe production and delivery of high quality water . Established in 1879,
Water Services and is a municipally -owned and operated wat  er utility.

The Guelph Drinking Water System is classified as a Class Il Water Treatment Subsys tem
and a Class | V Water Distribution Subsystem. All necessary licences have been obtained by
staff to operate the Guelph Drinking Water System. As of December 31, 2020, 44 team
members held drinking water certificates to operate and maintain the water sys tem.

In 2020, Water Services maintained full accreditation to the DWQMS Version 2.0 after a
successful on -site verification audit, conducted by  the third - party accreditation body - NSF
Intern ational Strategic Registrations . This accreditation satisfies par t of the requirements
under the Municipal Drinking Water Licensing Program.

Water Distribution System

The distribution system (including watermains, valves, fire hydrants, water services, and
meters) serves a population of approximately 131,794 2 within the City of Guelph. All new
system components meet NSF 61 4 and NSF 372 ° requirements , or approved equivalents
and are installed and maintained in accordance with approved industry standards. Water

system customers are fully metered and billed in accordance with the Water and
Wastewater Customer  Rates and Charges by -law.

The Guelph Drinking Water System distribution system is comprised of the following
infrastructure:

T 6.38 kilometres of a 900 -1,050 mm diameter water supply aqueduct;

3 Statistics Canada, 2016 Census of Population.
4 NSF/ANSI Standard 61: Dri  nking Water System Components I Health Effects
5 NSF/ANSI Standard 372: Drinking Water System Components I Lead Content
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1 five underground storage reservoirs with a ¢ ombined approximate capacity of 48,000
cubic metres (48 million litres);

1 three water towers with a combined approximate capacity of 11,200 cubic metres

(11.2 million litres);

approximately 557.3 kilometres of buried watermain with a diameter < 900 mm;

4,28 6 watermain valves;

2,809 fire hydrants; and

approximately 44,000 water services and water meters.

= =4 -4 A

Guelph Source Water and Treatment Facilities

The source of Guelphés drinking water is a series o0f
shallow groundwater  collector system. The drinking water sources consist primarily of true
groundwater, with some Agroundwater wunder the direct

effective in-situ f i | t r at i eWHF) sou@ésD The GUDI -WEF sources include:  Carter Well
land 2; Arkell1 ; Arkell 15 ; and the Ar kell Springs Glen Collector System.

The Guelph Drinking Water System uses 12 per cent Sodium Hypochlorite (that is NSF 60 6
certified) for primary disinfection for the following 11 sources:

=

Downey Well
Burke Well

Park Well 1 and 2
Emma Well

Dean Well
University Well
Queensdale Well
Helmar Well
Calico Well

Water Street Well

=A =4 =4 =4 =4 -4 A 4

=

Twelve per cent Sodium Hypochlorite along with ultraviolet light treatment is used as part of
a multi -barrier primary disinfection for the following  ten source s:

1 Arkell Wells 1, 6, 7, 8, 14, 15 and the Arkell Springs Glen Collector System
M Carter Wells 1 and 2
1 Membro Well

6 NSF/ANSI Standard 60: Drinking Water Treatment Chemicals i Health Effects
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NSF 60 -certified Sodium S ilicate, is used at Helmar Well and Queensdale Well for aesthetic
purposes to sequester dissolved iron and manganese

In total, Water Services operates and maintains 35 facilities.

The current replacement value ofthe Guelph Drinking Water S ystem is estimated to be
$773.9 million 7.

The Guelph Drinking Water System operations are funded directly from the sale of water,
with minor additional funding through government grant programs. Property taxes ar e not
used to fund the oper ation, maintenance or capital renewal of the drinking water  system.

A total of 16,5 33,166 cubic meters (16.5 billion litres ) of water was treated and pumped to

the systemin 2020 . The average daily water demand was 45,1 73 cubic metres ( 45.1 million
litres) . The maximum da ily production of water in 2020 was 60,728 cubic metres ( 60.7
million litres) and occurred on July 8, 2020 . The minimum dai ly production of water in 2020
was 33,366 cubic metres ( 33.4 million litres) and occurred on December 25, 20 20.

In 2020, all regulatory microbiological and chemical quality s amples collected throughout
the drinking water system were taken by certified 0 perators and laboratory testing was
performed by accredited, licensed laboratories. These tests include both regulatory and
operational testing ; however, in most cases only regulatory reporting is included in this

report. In all cases, the drinking water supplied to all customers was confirmed safe and the

water was of higher quality than all Ontario and Canadian health -rel ated guidelines.

The Guelph Drinking Water System is defined as a large residential system operated under

the regulatory requirements of the Safe Drinking Water Act and the Ontario Water

Resources Act (accessed at  Ontario e -laws). In 2020, the Guelph Drinking Water System
operated under Municipal Drinking Water Licence (MDWL) 017 -101, Issue number s 12 and
13 and the Drinking Water Works Permit (DWWP) 017 -201, Issue number s8and9 .

The MDWL and the DWWP describe system -specific requirements that are supplementary to
provincial regulations and act as licences for water supply and distribution operations. These
documents outline specific conditions and requirements regarding operation, maintenance

and upgrades that  are required by the system and are considered regulatory in nature.

These documents are available by request for viewing by emailing Water Services at
waterservices@guelph.ca  or by calling 519 -837 -5627 .

" City of Guelph 2020 Asset Management Plan _, page 132 -133.
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Gazer Mooney Subdivision Distribution System

The Gazer Mooney Subdivision Distribution System is a Class 1 Distribution Subsystem that
serves approximately 20 98 people, and is owned by the Township of Guelph/Eramosa. The
system is operated by ~ Guelph Water Services through a legal agreement that was signed by
representatives of  the City of Guelph and the Township of Guelph/Eramosa . The current
agreement came into effect on March 1, 2019 and will continue until February 29, 2024 and

will be automatically renewed and extended to February 28, 202 9, unless terminated

earlier .

All of the water for the Gazer Mooney Subdivision Distribution System is supplied from the

Guelph Drinking Water System. All water is treated to provincial standards in the Guelph

Drinking Water System and no further treatment chemicals are added to the Gazer Moo ney
Subdivision Distribution System.

All new distribution infrastructure components meet NSF 61 and NSF 372 requirements , or
approved equivalents , and are installed and maintained in accordance with approved
industry standards. The system is fully metered.

The Gazer Mooney Subdivision Distribution System is comprised of the following
infrastructure:

1 approximately 720 meters of 200mm diameter watermain;
approximately 600 meters of 150mm diameter watermain;
siX watermain valves;

six fire hydrants;

one samplin g station; and

approximately 72 water services and water meters.

= =4 —a —a A

The cost of construction of the Gazer Mooney Subdivision Distribution System in 1980 was
listed as $197,933 .

The Gazer Mooney Subdivision Distribution System is considered a small residential system
and is operated under the regulatory requirements of the Safe Drinking Water Act and the
Ontario Water Resources Act , which may be found at Ontario e -laws.

8 Estimated, based on 72 water connections multiplied by 2.9 p eople per household (as per
Statistics Canada for low density residential).
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In 2020, the Gazer Mooney Subdivision Distribution System operated under Municipal

Drin king Water Licence No. 104  -103, | ssue number2 and 3 ; and Drinking Water Works
Permit No. 104 -203,1 ssue number2 and 3 . These documents are available by request for
viewing by emailing Water Services at waterservices@guelph.ca  or by calling 519 -837 -
5627 ; and at the Township of Guelph/Eramosa by e -mailing general@get.on.ca or by calling
519 -856 -9596 .

Figure 2: G azer Mooney Water Distribution System shows the location of the Gazer Mooney
Subdivision Distribution System.

Figure 2: Gazer Mooney Water Distribution System
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a) Incidents of Regulatory Non - Compliance

This section describes all incidents of non  -compliance.

As the Operating Authority for both the Guelph DWS and Gazer Mooney SDS, Guelph Water
Services is annually inspected by the Ministry of the Environment, Conservation and Parks
(MECP) for compliance with regulatory requirements.

Guelph Drinking Water System

Through the 2019 -2020 MECP Inspection, Water Services received a 96.15% score for the
Guelph DWS . There were three incidents of non -compliance associated with the Guelph
Drinking Water System in 2020. The three incidents are described below:

1. A chlorine residual in the distribution system was found to be below 0.05 mg/L on
June 30 , 2020 which is discussed further in section b) Adverse Water Quality
Incidents , item 2.

2. A chlorine residual in  a dead -end of the distribution system was found to be below
0.05 mg/L on November 3 , 2020 which is discussed further in sectionb) Adverse
Water Quality Incidents , item 3 .

Water Services is committed to ensuring that the minimum chlorine residual is maintained
throughout the water distribution system. Through the root - cause analysis process, Water
Services initiates continual improvement measures and implements new policies and

procedures to prevent issues of non -compliance from re  -occurring. In both of these
instances, adjustments to the flushing program were made to ensure the minimum chlorine
residual in the distribution system is maintained at all times.

3. Alogbook was found to have entries out of chronological order.

Water Services is committed to ensuring logbook entries are made in chronological order to

allow for a clear review of information that document s manual operations of a treatment
subsystem . Subsequentto the root -cause analysis process, all Treatment O perators were
re-trained on the logbook requirements of Regulation 128 by the Treatment Supervisor a nd
an online course fromthe W  alkerton Clean Water Centre (WCWC) was completed by the
Operators.
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Gazer Mooney Subdivision Distribution System

There were no incidents of non -compliance in the Gazer Mooney Subdivision Distribution
System. A score of 100% w as achieved in the 201  9-2020 Ministry of the Environment,
Conservation and Parks Annual Inspection Report for the Gazer Mooney Subdivision
Distribution System.

b) Adverse Water Quality Incidents

This section describes all Adverse Water Quality Incidents (AWQlI 6s). This term re
unusual test result from treated water that does not meet a provincial water quality
standard, or a situation where disinfection of the water may be compromised. An adverse

water quality incident indicates that on at leas t one occasion and at a certain instance in

ti me, a water quality standard was not met. Many AW
water sampling and testing problems rather than poor water quality. False positive results

can be caused by : contaminated sa mpling containers and equipment ; improper sampling

technique; handling and transportation ; and sampling analysis errors. On average, the re

havebeen f our to fi ve AWQhedGuelghmdrnkiregWatgr System. In 2020,

there were three, as detailed be low.

Please note: The City was granted regulatory relief from Schedule 15.1 of O. Reg. 170/03 in
favour of a Guelph specific Lead Reduction Plan (LRP). Residential sample results collected

under the LRP that have lead concentrations above 10 ug/L, are trac ked and reported to
Wellington -Dufferin - Guelph Public Health, the Ministry of the Environment, Conservation and
Parks (as per MDWL 017 -101, Schedule D) and the customer. See section g) Operational

Performance and Statistics _ for more information on the Lead Reduction Plan

Guelph Drinking Water System

In 2020, there were three adverse water quality incidents (AWQI 814 9487, #1 50447 and
# 152817 ) and a summary of these are included in Table 1 , below .

Gazer Mooney Subdivision Distribution System

There were no adverse water quality incident s in the Gazer Mooney Subdivision Distribution
System in 2020 .
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Table 1: Guelph Drinking Water System Adverse Water Quality Incidents, 20 20
Re- Deviation
sample UABI
Location Description Corrective Action Results Critical
J Control
Point ®
Water Services was informed by the laboratory of a
microbiological parameter exceedance .
Clythe Wellington -Dufferin -Guelph Public Health (WDGPH),
Boosj[er MECP, and Spills Action Centre (SAC) were notified.
Pumping Total _
. Jan. L1ousT Station - Coliform Re—§amples were taken  at the Clythe Booster Pumping Ves o
23 Point Of result of 1 Statl(?n as well as upstream and downstream of that .
Entry ofu at S048 location. A Il results vyere clgar gf E.coli, Total Coliform
(POE) and background bacteria, confirming adequate
(S048) disinfection .
Resample results were communicated to the WDGPH
and the AQWI was closed.
9 Please see Section c) Deviations from Critical Control Point (CCP) Limits and Response Actions of this report for a description of

A ctical control poi nt s O.
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Deviation
from
Critical
Control

Point ®

Re-
sample
RESIIS

Good

Location Description Corrective Action

Sample Station D0246 was sampled on Jun e 30 as
part of the distribution subsystem microbiol ogical
sampling progra m and a chlorine residual of 0.0 4
mg/L was recorded. After 5 minutes of additional
flushing , aresidual of 0. 09 mg/L was achieved.

Wellington -Dufferin - Guelph Public Health (WDGPH),
MECP, and Spills Action Centre (SAC) were notified.

Distribution Hydrant HO1-013 (adjacent to D0246) is now part of

Sample system the regular flushing program and has scheduled
June chlorine ' intai
> 150447 Station _ fIl-Js.,hmgs- to maintain ac.ceptab_le secondary . Yes Yes
30 D0246 residual disinfection free chlorine residuals. The AWQI is
below 0.05 closed.
mg/L

Update: In consultation with the MECP Inspector, it
was agreed that this section of watermain is
considered a Hydrant Lead because there is only a
hydrant and no water customers connected to the
watermain. As su ch, flushing has been discontinued
on this section of watermain, saving approximately
200m 2 of water per week and valuable staff time with
no water quality concerns to consumers.
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Nov.

03

152817

Location

New
City -side
service
pipe on
College
Ave., E.
(UofG
Turf
Grass

Institute)

Description

Distribution
system
chlorine
residual
below 0.05
mg/L

2020 Annual

Corrective Action

This newly installed service pipe is not connected on
the private -side, thereby creatingadead -endinthe
distribution system. |  t was recognized that this section
of pipe requires scheduled flushing to maintain a
chlorine residual.  In order to determine the flushing
frequency, the temporary dead -end was flushed and
sampled on Nov. 3 (three days after commissioning of
the new waterm ain) , when a chlorine residual of 0.04
mg/L was recorded. After 25 minutes of additional
flushing, a residual of 0.50 mg/L was achieved.

Wellington -Dufferin -Guelph Public Health (WDGPH),
MECP, and Spills Action Centre (SAC) were notified.

The flushing sche dule was adjusted  to maintain
acceptable residuals . The AWQI is closed.

Re-

sample
Results
Good

Yes

and Summary Report

Deviation
from
Critical
Control

Point ®

Yes
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c) Deviations from Critical Control Point (CCP) Limits
and Response Actions

A critical control point in the drinking water system is where control can be applied to
prevent or eliminate a drinking water hazard, or to reduce it to an acceptable level. Water
Services utilizes three Critical Control Points (CCP) in the drinking water system:

1) Multi -Barrier Primary Disinfection - To remove or inactivate pathogens potentially
present in the source water.

2) Secondary Disinfection - To ensure the maintenance of a disinfectant residual
throughout the distribution system.

3) Backflow Prevention - To prevent cross -contamination that can result from the flowing
back of or reversal of the normal direction of flow of water.

Any deviations from the CCPs are reported to both the Owners and Top Management, and
are summarized in  section b) Adverse Water Quality Incidents in this report.

There w ere two deviation s from the Critical Control Points in 20 20. The deviation s were both
related to secondary disinfection. Information about th ese incide nts and a ctions takent o
resolve the issues are outlined in section b) Adverse Water Quality Incidents under item
numbers 2 and 3.

Additional information (e.g. critical control limits and response actions) is included in
Appendix A: Summary of Critical Control Points and Critical Control Limits

d) The Effectiveness of the Risk Assessment Process

This section confirms the occurrence of reviews of the risk assessment process. The risk
assessment process determines the effectiveness of identifying and appropriately assessing

the risk of hazards and hazardous events to the drinking water system. It also identifies the
appropriate control measures; critical control points (CCPs); and relat ed critical control
limits (CCLs) related to the hazards and hazardous events. A description of the CCPs and

CCLs are included in  Appendix A: Summary of Critical Control Points and Critical Control
Limits .

The annual risk assessment review was conducted by Water Services staff over several
meetings between May 11 and May 14, 2020 . The updated risk assessment outcomes was
subsequently reviewed and approved ata management meetingon June 1, 2020. For water
security rea sons, t he results of the Risk Assessment are not made available to the public,

Page 14 of 166



2020 Annual and Summary Report

but are made available to internal staff and the Guelph DWS and Gazer Mooney SDS
Owners.
Through the risk assessment process, the following risks were added:

9 Presence of nitrate s in rural water sources

T Failure of | arge water meters (larger than 10)
e) Internal and Third -Party (External) Audit Results
Internal auditing and third -party (external) auditing is performed to fulfill the mandatory
requirements of the DWQMS. The purpose of audits are to evaluate the level of conformance
of Water Services to the DWQMS. Audits identify both conformance and non -conformance
with the Standard, as well as, opportunities for improvement. Appendix B: Summary o f
Internal and External Audit Plans includesthepast two year s6 internal and ext

plans and the plan for the upcoming year.
20 20 Internal Audit

The internal audit was completed on March 2 to 5, 2020 and looked at 14 processes at

Water Services using trained internal Water Services staff as auditors. Many strengths were
identified during the internal audit, including emergency management, sampling scheduling,
the compliance program, preventative maintenance programs and the risk assessme nt
process . Participating staff at all levels are knowledgeable and aware of their duties as it

relates to providing safe drinking water to the water consumers.

There w as one minor non -conform ance identifie d during these internal audits. Under
Element10 1 Competencies of the DWQMS, it was identified that the on -the -job training
forms were not being consistently used by staff whose duties directly affect drinking water

guality. A root -cause -analysis was conducted and a corrective action plan was developed t o]
ensure that this does not happen again.

Various opportunities for improvement, such as : improved document and records co ntrol,
communications ; essential services ; competencies; and emergency management were also
noted in the internal audit report. Water Services strives to promptly address issues

identified in internal audits as part of continuous improvement of its procedures and

processes. The next internal audit is scheduled to take place between  March 22 and 26
2021 .
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20 20 External Audit

The third -party external verification audit was completed  virtually between November 23
and November 25, 20 20 by NSF International Strategic Registrations and looked at 23
processes at Water Services  and included a virtual facility tour . Based on the results of the
audit, a ccreditation to the DWQMS Version 2.0 was maintained.

The auditor noted that there continues to be strong evidence of ongoing commitment to the
DWQMS at the City of Guelph. System strengths observed durin g the audit include:

i Staff engagementand participation in risk assessments, internal audit and
infrastructure planning

Root - cause - analysis process

Training database improvements

SCADA improvements

Water Conservation initiatives and the large water meter i nspection program
DWQMS documentation : management review, risk assessments, internal audit
Risk -based approach to our Operations

Emergency response processes

Calibration and verification program

= =4 =4 =4 =4 4 A =4

There were two minor non-conform ances identified during this audit . The first minor non -
conformance is relatedto Communications (DWQMS Element 12). The auditor noted that

there was no evidenc e available to demonstrate that relevant aspect s of the Quality
Management System are consistently communicated between Top Management and
suppliers that have been identified as essential, e.g. , suppliers not under formal contracts

with the City . Further, Purchase Orders did not reference AWWA and ANSI quality and
safety criteria.

The second minor non  -conformance relate d to Ess ential Supplies and Services (DWQMS
Element 13). The auditor noted thatt  here was no evidence available to demonstrate that
stated quality requirements are confirmed for all service providers who are not under formal
contract with the City.

In both minorn  on-conformances, a root -cause -analysis was completed to identify corrective
and preventative actions to ensure that the issues will not occur again.  In both minor non -
conformances, the auditor accepted our corrective and preventative actions and the minor
non - conformances are considered closed and will be evaluated for effectiveness during next
year b6s external audi t
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Noted opportunities for improvement by the auditor were related to imp roving the following
processes:

9 Calibration and Verification Proce sses (DWQMS 17 i Measurement and Recording

Equipment Calibration and Maintenance );
1 DWQMS Documentation (DWQMS 5 T Document and Records Control); and
I Training Database (DWQMS 10 T Competencies).
Water Services maintains a culture of continual improvement an d works towards
implementing improvements suggested by the external auditor. The minor non -
conformances and  opportunities for improvement will be reviewed by the external auditor at

the next on -site audit , scheduled between October 18 and 20 , 20 21.

f) Results of Emergency Response Testing

Emergency response testing is regularly completed
Management System (QMS) to ensure that Water Services maintains a reasonable readiness
to deal with emergencies and abnormal events. The ability to properly manage emergencies

and unplanned failures is critical in demonstrating that Water Services has taken a diligent
approach in its operations.

Feedback from emergency testing and from actual emergency events is gathered during
debriefing sessions and improvement items are incorpora ted into the Water Services
Emergency Response Plan, standard operating procedures and /or daily operations.

Water Ser vices had two actual emergency events in 2020 . The first incident occurred on
March 11, 2020 when a contractor was working near the agueduct to remove trees. During

this incident, an old shallow groundwater collector lateral connected to the aqueduct was

damaged. This resulted in elevated turbidity and an emergency response from the Water
Treatment team . The damaged lateral was temporarily plugged with a pneumatic plug and

was later replaced with a mechanical plug that was cemented in place. To prevent a similar

issue from happening again, a second and third lateral were both plugged with a wing plug

and cemented in place.

The second actual emergency is the ongoing Covid -19 pandemic. Water Services is still
actively monitoring and planning for this emergency, in conjunction  with the Corporate
Emergency Operations Control Group. Policies and procedures have been updated to ensure
the well -being of staff and visitors to Water Services ba sed on recommendations from
Wellington -Dufferin - Guelph Public Health and the provincial and federal governments.
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Table 2 includes the dates of Completed Emergency Response Tests for the past three years

and planned tests for 20  21.

Table 2:Emergency Response

Tests

(e.g. turbidity, pH)

Long -term impacts of climate Jan. 26
change (2017 test)
Source water supply shortfall B 2 FEnLE
PRl (Emergency) test
Extreme weather events Jan. 26
(e.g. tornado, ice storm, flood) (2017 test)
Sustained extreme Jan. 26
temperatures
(e.g. heat wave, deep freeze) (2017 test)
Chemical spill impacting source Planned
water test
Sustained pressure loss NV Ch 3] < MGG () St
P 30 (2018 test) | (2019 test)
. Nov. 23,28 -
Backflow / Cross -connection 30 ( 2018 test)
Terrorist threat FENIEE
test
Vandalism
Sudden chang es to raw water Jan. 26
characteristics ' March 11
(2017 test) (Emergency)

Failure of equipment or process
associated with prim  ary
disinfection

(e.g. UV, chlorination)

10 The Hazardous Event / Hazard list reflects

the MECP 06 s

mandat ed

Events for Municipal Residential Drinking Water Systems to Consider in the Risk

Assessment o

document .

AfPotenti al

Page 18 of 166



2020 Annual and Summary Report

Failure of equipment or process
associa ted with secondary
disinfection (AWQI)
(e.g. chlorination)
Nov.1,6 -8
(2019 test)
Loss or contamination of treated Nov. 23, 28 - Sept. 13 and
water supply 30 ( 2018 test) Nov. 30
(main
breaks)
L Nov. 3
Loss of monitoring system (AWQI)
Pandemic Covid -19 Covid -19

g) Operational Performance and Statistics

The following section describes Operational performance statistics within Water Services
that includes:

1 2020 Totalized Pumpages as per the Municipal Drinking Water Licence and Permits to
Take Water;

2020 Instantaneous Flows as per Permit to Take Water requirements;

Water Production , Consumption and Population;

Water Supply Capacity;

System Maintenance and Major Expenditure S;

Backflow Prevention Program Updates; and

Status of Ongoing  Strategy and Plan Implementation

= =4 4 4 -8 -2

20 20 Totalized Pumpages and Instantaneous Flows

The Safe Drinking Water A ct and the Ontario Water Resources Act each require that
operating authorities record and report both water takings as go verned by Permits -to-Take -
Water and water being supplied to the City of Guelph.

Summaries of total water pumped, instantaneous flows and capacity (flows and volumes
compared to rated capacities) by the City of Guelph can be found in Appendix C: Total
Water Pumped and  Instantaneous Flows
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Figure 3 below, depicts the water pumpage rate in cubic metres per day (m 3/day) that is
averaged each week.

Figure 3: Totalized Pumpages, 2018 -20 20

2018-2020 Guelph Drinking Water System Totalized Pumpages -
Weekly Average
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Water Services processed 16, 533,166 cubic metres ( 16.5 billion litres) of water to the
distribution systemin 20 20, equivalentto 6,613 Olympic -sized swimming pools . This
represents 3.7 per cent less water being supplied to the distribution system in 2 020 as
compared to 20 19 and 4.5 percent less waterthanin20 18.

The 2020 average daily water demand was 45,1 73 cubic metres ( 45.1 million litres). The
maximum da ily production of water in 2020 was 60,728 cubic metres ( 60.7 million litres)
and occurred on  July 08, 2020 . The minimum dai Iy production of water in 2020 was 33,366
cubic metres ( 33.4 million litres) and occurred on December 25,20 20.
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Water Production, Consumption and Population

Figure4 , below,shows the City of Guelphoés annual average d
average daily consumption, annual peak day demand, and population from 2010 to 201 9.
Consumption data for 2020 was not available at the time of publication.

During thistime ,t he City of Guel phés pdpenceénbwhile atthe samee r e as e d
time annual average daily water production and consumption decreased 3 per cent.

Fluctuation in water production and consumption is anticipated to occur, year to year, based

on a number of factors, including seasonal temperatures and annual precipitation, system

demands (including planned and unplanned maintenance) and steady population growth ;
however, the steady to reduced water consumption (and production) rates year over year

are attri but eslWateoE fiierey |sthatiegy, Water Loss Management Plan, and
resulting programming , as described later in this section

Figure 4: Guelph Water Production vs. Water Consumption vs. Population , 2010 -
2019
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Wat er Supply Capacity

In order to more accurately address the questions of system firm capacity, Water Services

staff annually review the operational water demand data for water supply facilities under

maximum demands. Values used for permitted pumping rate and firm capacity calculations
by well are provided  below in Table 3 . The permitted pumping rate is the rate of pumping
allowed as identified in the Permits to Take Water. The firm capacity rate is the actual rate

of pumping that can be sustainably achieved at each well.

Table 3: Permitted Rates and Point of Entry Firm Capacities of Water Supply Wells

Permitted . Point of  Entry _
_ Permitted ) Point of Entry
Daily Firm : :
Well Name _ Rate _ Firm Capacity
Maximum Capacity 11
(L/s) (L/s)
(m3/day) (m3/day)
Arkell 1 3,273 37.9 1,640 19.0
Arkell Springs
_ 28,800 333.3 28,800 333.3
Wellfield 12
Arkell Infiltration
Gallery (Glen 25,000 290 7,011 81
Collector)
Burke 6,546 75.8 5,790 67.0
Carter 1 and Carter 2 7,855 75.8 5,184 60.0
Membro 6,050 78.0 3,200 37.0
Water St. 3,400 44.4 2,500 28.9
Dean 2,300 34.6 1,500 174
11 The firm capacity rate is the actual rate of pumping that can be achieved at each well.

12 The Arkell Springs Wellfield consists of five (5) municipal drinking water production wells:

Arkell 6, Arkell 7, Arkell 8, Arkell 14 and Arkell 15. All of the aforementioned Arkell Wells are
contained wi thin the same Permit to Take Water (No. 5061 -9ZKKWYV). Notwithstanding the
specified maximum permitted taken per day, any combination of these wells can be used to

obtain the permitted rate.
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Permitted ) Point of  Entry _
. Permitted _ Point of Entry
DET]Y Firm _ ,
Well Name _ Rate _ Firm Capacity
Maximum (L/s) Capacity 11 (L/s)
(m3/day) (m3/day)
University 3,300 38.2 2,400 27.8
Downey 5,237 60.6 5,000 57.9
Park 1 and Park 2 10,300 119.2 9,500 110.0
Emma 3,100 35.9 2,330 27.0
Helmar 3,273 37.9 1,300 15.0
Paisley 3,200 37.0 1,300 15.0
Calico 5,237 60.6 1,040 12.0
Queensdale 5,237 60.6 1,210 14.0

Water Services staff use the calculated firm capacity values in order to aid planning of

scheduled shutdowns and  maintenance of the water supply wells. Staff hold monthly

meetings t o review project and programming activities that a ffect firm capacity.  The
purpose of the monthly meeting s are to ensure adequate servicing capacity is avalil able to
me et t he wdlerd gmargls while maintenance and capital upgrades are undertaken to
maintain the system in a fit state of repair.

System Maintenance and Major Expenditures

The tables that foll ow summari ze Wat eWatelS Bistributiane s 6 ma |
(Table 4 ), Water Treatment (Table5 ) and SCADA and Security (  Table 6 ).

Table 4: Water Distribution Maintenance Program  Activity , 2020

Program Results

Flushing Program 64 flushing points in the system regularly flushed to maintain
chlorine residual in the distribution subsystem.
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Program ‘ Results
Frozen Services Program The low trigger amount of -400°C (cumulative temperature
total from first frost ) was not hitin 2020 . The | owest
temperature recorded for the season was on February 14,

which was -27.5 °C. There was no frost in the ground and no
frozen calls were received during the season

Hydrant Inspection and All 2,809 hydrants inspected; 5 hydrants repaired, 10
Maintenance Program hydrants replaced.

Leak Detection Program 11 leaks discovered and repaired.

Locates Program 6,612 infrastructure locates performed.

Valve Program 21% of total system valves turned, 8 valves repaired, 18

valves replaced, 6 new  valves installed.

Water Meter Program 287 new meters installed  , 443 meters replaced. 7,417
meters replaced through the Water Meter Replacemen t
Program .

Water Service Maintenance 7 services replaced/upgraded, 230 services repaired.

Watermain Cleaning 77.67 km of watermain cleaned in the fall watermain

cleaning program.

Watermain Maintenance 44 watermain breaks repaired, down from 58 in 2019.

The nexttable (Table 5) includes Water Treatment -related maintenance activities and
expenditures.

Table 5: Water Treatment Maintenance Program Activity, 2020

Maintenance Activity Location

Below Grade Well Inspections Carter 2, Emma, Park 2, and University
Contact Chamber/Reservoir Inspections Clythe, Helmar, Membro, University
Electrical and Instrumentation Upgrades Various Sites

Facility Lighting Upgrades Various Sites
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Maintenance Activity Location

Facility Repairs and Maintenance Various Sites 1 Roofing Repairs
Fencing and Security Upgrades Arkell

Process and Monitoring Equipment Upgrades Various Sites

Pump Replacements Park and University

Well Rehabilitations Park 2 and University

Table 6 , below, provides a summary of improvements to SCADA and Security undertaken in
2020. The Supervisory Control and Data Acquisition (SCADA) system is the computerized

control system that monitors and automatically controls the pumps, valves, water towers

and online instrumentation at the various water facilities located throughout the drinking
water system. The SCADA system also monitors 50 flowmeters and pressure transmitters
located throughout the water distribution system . The SCADA system logs process data and
is also configured to automatically shut down facilities and/or notify an on -call operator in
the case of abnormal process conditions. In 2020 , SCADA system availability was over

99.99 95 percent, otherthan 2 hours of planned down time associated with planned server
and network upgrades.

Table 6: SCADA and Security Maintenance Program Activity, 2020

Additional SCADA data -logging redundancy (with secondary data -loggers) | Various Sites
Process flow diagrams and piping & insAIISiteS
updates , and equipment layout drawings updates

Equipment layout drawings updates All Sites
Facility electrical drawings updates Various Sites
SCADA Input / Output Lists and standardized connection diagram updates All Sites

New standardized PLC Panel design templates All Sites
SCADA backup server upgrades Various Sites
SCADA server hardware replacements Various Sites
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Replacement of Woods Main SCADA Server Rack, Router and Firewalls Woods Station
Updates to SCADA design and programming guidelines for capital All Sites
projects

SCADA programming standards updates All Sites
SCADA software code updates (multi -year program) Various Sites
Upgrades to SCADA revision control servers for programming code, All sites

screens and equipment configurations

New SCADA Communications programming, monitoring tools, status
screens, and loss-of-communications alarms to assist with All sites
troubleshooting SCADA connectivity issues

Operator display screen updates to use high performance HMI (human

o Various Sites
machine interface)  concepts

Alarm Management Program to remove and/or update legacy alarms that

All Sites
are no longer needed.
Addition of a secure reporting server and secure remote read -only
flow/pressure data link that can be used by external hydraulic modelling All Sites

consultants for updating the Water Servicing Master Plan

Upgraded Dashboard Displays for District Metered Area (DMA)

o Woods Station
flow/pressure data from the water distribution system

Security systems upgrades All Sites

Drinking Water Works Permit Form 1s, Form 2s and Form 3s

Form 1s and 2s are required by the MECP to document significant changes to the drinking

water system. Engineering Services staff complete the Form 1 i Record of Watermains

Authorized as a Future Alte  ration . Water Services 0staff complete the Form 2 - Record of

Minor Modification or Replacements to the Drinking Water System. Form 3s are associated

with the addition of Emergency Stand -by Power. Water Servicesodo staff
T Record of Additi on, Modification or Replacement of Equipment Discharging a Contaminant

of Concern to the Atmosphere.
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The modifications or additions to the drinking water system by both Water Services and
Engineering and Transportation Services are described in the followi ng three tables.

Table 7: Modifications or Additions to the Drinking Water System by Water
Services , 2020

Description of Modification or Addition to the Drinking Water System

2 Nine new valves were added to the Distribution System.

2 The re -chlorination system was removed at the Clythe Booster Pumping Station as
it was not being used.

2 The booster pump at Queensdale Well was replaced with a pump that has a
reduced design flow rate, which is more appropriate fo r the well capacity and
would lead to energy savings.

3 One portable diesel generator was installed at Arkell 8.

Table 8: Modifications or Additions to the Drinking Water System by Engineering

and Transportation Services T New Subdivision Projects
New Subdivision Project s Length of new # of # of # of new
Watermain (m) new new residential
hydrants valves | water

services

Victoria Park Village = Phase 1B 1206.7 15 13 158

Harts Village 1 Phase 2 481.6 6 7 55

NiMa Trails 7 Phase 1B 373.92 5 5 38
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Table 9: Modifications or Additions to the Drinking Water System by Engineering

and Transportation Services T Design and Construction Projects

Design and Construction Project s Length of # of # of
Watermain new new
replaced/ hydrants valves
installed
(m)

York Trunk Sewer and Paisley  -Clythe Watermain Phase 959 2 3

2B

Stevenson St N Reconstruction, Bennett Ave . to 365 4 6

Eramosa Rd .

College Ave . E. to VictoriaRd . S. T Turf Grass Institute 287 3 5

Relocation

York Road Reconstruction 7 Phase Il T Ontario St. to 160 2 6

Stevenson St.

Arthur Trunk Phase V 140 2 5

Paisley Feedermain i Phase Il i Silvercreek Pkwy . to 1,016 1 9
Paisley Reservoir

Backflow Prevention Program Updates

Preservation of drinking water quality within Guel p!
of Guelphés Building Services Division through admi
Prevention Program and By  -law (By -law Number 2016 - 20028). As defined under the By -

law, backflow means the flowing back or reversal of the normal direction of water flow. The

By-l aw requires that no connections are made to the (
premise risk may exist without the instal lation of an approved backflow prevention device to

isolate premises, sources, and zones to prevent cross -connections in every building or

structure where a City water supply or other potable water supply exists.

Table 10 describ es the types of backflow devices and the number of devices as of December
31, 2020.
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Table 10 : Backflow Devices Installed by Type in 2020

Devices Installed by Type ‘ # of Devices
New Backflow Permits 34
Total Number of New Devices Installed 125
New Properties 35
Active Properties 2,761
Inactive Properties 171
Total Properties with Backflow Prevention Devices 2,932
Active Buildings with Premise Isolation 1,964
Active Buildings without Premise Isolation 1,034
Total Active Backflow Prevention Devices 6, 644
Number of water services disconnected for non -compliance with 0
the By -Law

Status of Ongoing Water Services Strateg ies and Plan s

This includes summaries and updates related to the implementation of the:

1 2016 Water Efficiency Strategy;

Water Loss Management Plan;

Source Water Protection Plan;

Water Supply Master Plan updates; and
Lead Reduction Plan

= =4 -4 -2

Water Efficiency Strategy

The City of Guelph is a municipal leader in water conservation and efficiency. As one of
Canadads | argest communities reliant dankingaatéri ni t e gr
supply, t h e C mlility @ seclaim water - and wastewater -serving capacity through

conservation , efficiency and system optimization offer s numerous benefitsto  the community

and local ecosystem.  Appendix I: Water Efficiency Program 12020 Annual Progress Report
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presents the annual achievements and progress made for the period of January 1 to
December 31 in the implementation of the 2016 Water Efficiency Strategy.

For more information  please review the Water Efficiency Strategy  webpage .

Water Loss Management Plan

Committed to  continuous improvement and reclaiming treated water supply  capacity, the
City commenced the process o f formaliz ing a Water Loss Management Plan. The
development of this  plan, which commenced in 2020 , isin align ment with the Water Supply
Master Plan and seeks to build off the annual Water Audit/Balance exercise , evaluat ing both

revenue and non -revenue water lost  within the system. Further, the various program and
project initiatives being undertaken by groups within Water Services (Distribution, Meters,

Water Efficiency) are being evaluated with the intention to establish a ten -year operational

plan.

Appendix I: Water Efficiency Program I 2020 Annual Progress Report presents a summary

of the current effort and progress made to formalize the Cityds effor

Source Water Protection Plan

The City of Guelph is committed to drinking water source protection and in 2016, Council
appointed risk management staff to implement the Source Water Protection p lan.

Appendix K: Source Water Protection includes a highlight of the progress made for the

period of January 1 to December 31, 2020i n the i mplementation of the (
Source Water Protection p  lan. This annual repo rt summarizes information requested from

the Risk Management Official by the Source Protection Authorities, as required under

Section 81 of the Clean Water Act, 2006 (CWA).

For more information on Guel phdéds Source Water Prote
guelph.ca/sourcewater

Water Supply Master Plan update

The 2014 Water Supply Master Plan (WSMP) revi ewed t éxistingwatensdpgly
capacity and set out a strat egy for m eeting future demand  to 2041 . Itis prudent to update :
with some regularity, the water demand forecast, the existing water system capacity and

the status of ongoing projects, in order to review the plan and make adjustments as

required. As such, i n2019,t he City initiated a Municipal Class Environmental Assessment
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(EA) in order to update the existing WSMP with newly defined targets for water demands
through 2051. This update will re -examine Guelphotés water supply and
make recommendations on how best to meet the communityds wat el

On February 13, 2020, the first of two public open houses was conducted to discuss and

gather feedback on the WSMP update, including estimates of our future water supply

requirements basedonGu el phdés popul ation growth (as dictated
challenges Guelph is facing and proposed water supply alternative solutions and evaluation

criteria.

With this first phase of the EA completed, the phase two update is now being completed,
which includes identifying alternative solutions and evaluating each. The City will be
reaching out to the community in early 2021 with more information and additional
engagement opportunities, including the second community open house.

Additional information and project status can be viewed on the Water Supply Master Plan
website .

Lead Reduction Plan

The City has been working proactively to address the pres ence of lead service lines (LSLS) in
Guelph since 2007 through identification and replacement of both the private and public
portions of LSLs. Full LSL replacement has demonstrated to be effective in reducing lead
concentrations and achieving regulatory co mpliance as measured at the point of water
consumption.

The City of Guelphdéds Lead Reduction Plan (LRP) was
Plan (as outlined in Ontario Regulation 170/03 Schedule 15.1) and was formally approved

by the MECP on Marc h 21, 2012. The LRP focuses on physical lead service line replacement

through verification sampling, financial incentives and public outreach.

As per the City of Guelph MDW L 017 -101 - Schedule D, the City is required to submit all
lead sampling data every 6 months and an annual Evaluation Report to assess the
effectiven ess of the Lead Reduction Plan.

Lead Sampling in the Guelph Drinking Water System

The following table presents summary results for lead sampling in the Guelph Drinking
Water System as per Sch  edule D for the period of January 1 to December 31, 2020. Due to
the impact of COVID -19, sampling inside of homes was suspended for the majority of 2020.
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All samples were below the Ontario Drinking Water Quality Standards (ODWQS) for lead of
0.01 mg/L

Tab le 11 : Lead Reduction Plan Lead Sampling - Guelph Drinking Water System,
2020 13
Number of . Number of Lead Range *
. Location Type
Locations Samples (mg/L)
Plumbing that S Privat
25 Hmbing that Senves Frivate 35 0.0000 i 0.0075
Property
10 Distribution System 20 < 0.0005

*The Ontario Drinking Water Quality Standard for lead is 0.01 mg/L.
Lead Sampling in the Gazer Mooney Subdivision Distribution System

In the Gazer Mooney Subdivision Distribution System, all samples were below the OoDWQS
for lead of 0.01 mg/L, as presented in the following table.

Table 12 :Lead Reduction Plan I Gazer Mooney Subdivision Distribution System :
2020

Number of Location Number of Lead Range Alkalinity
pH Range

Locations Type Samples (mg/L) Range (mg/L)

1 Distribution 3 <0.0005 7.76 -8.09 2601 270

Lead Sampling to Identify Lead Service Lines

Over 5,000 homes/businesses have been sampled for lead to identify the presence of LSLs
and to monitor lead levels following a LSL replacement. For the period of January 1 to
December 31, 2020, 19 private plumbing locations were sampled for the purposes of

verify ing the presence of a LSL. Of these locations, 1 location was above 0.005 mg/L
indicating presence of a lead service line and no samples exceeded the ODWQS of 0.01
mg/L.

13 Includes all samples as required by the MDWL or Lead Reduction P lan.
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Lead Service Line Replacements

Since 2007 , there has been a total of 715 lead service lines replaced in the City. As a result,

91percent of these homes are now cbneedesedvioebki dksafd
full replacement or a partial replacement that connected to a hon -lead material). There were

10 LSL replacements undertak  enin the City between January 1 to December 31, 2020. Of

these, there w as 1 LSL replacement on City property (connected to copper on private

property) and 2 LSL replacements on  both City and private property by coordinating the

work with the homeowner. Th ere were 7 LSLs replaced on private property by the

homeowner (where City side was copper)

Since 2010, the City  has had financial incentive programs to encourage replacement of

privately -owned LSL by reducing the financial burden to property owners. The g rants cover
on average , 75 per cent of the LSL replacement cost for homeowners. Since 2010 , there
have been 237 privately owned lead service lines replaced through the grant program

h) Raw and Treated Water Quality and Drinking Water
Quality Trends

Guelph Drinking Water System

This section describes the water quality monitoring, both regulatory and operational, that
has been completedin  2020.

Water Quality Review i Guelph Drinking Water System

Under the Safe Drinking Water Act, municipalities are required to monitor both the ra w and
treated quality of the source water supplied. This monitoring is performed for both

regulatory compliance and due diligence and is expected to identify any changes within the

treated water, as well as, in raw source waters.

A note about all tables in cluded in this section

4. Al | regul ated chemicals detected in the City of
above the | abds MDL ( mi ni munderlided t iedicdting @ hyperlinkmi t ) ar
to an Excel Workbook in Guel pho6s entsgsterh(EDMS).c docu
The workbook contains a definition of the parameter and an Excel worksheet for each
treated source where the parameter has been detected with values for all sample
results from January 1, 2007 to December 31, 2020 . This database is used  to closely
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track the instances of the identified chemical parameters and therefore provide t ime
for planning and  budgeting if treatment or an alternative supply is eventually required
due to the presence of a given parameter. The database is updated annual ly.
5. Tabulated data is from the best available information at the time of table creation.
6. 1 f sampling for a particular schedulebds paramet e
occur within the calendar year of the report, then the most recent values are inc luded
in the report for reference.
7. All acronyms and initials included in tables are described in Appendix L: Glossary
8. Please note that some hyperlinks in the tables are | inked to Guel phodos el
document management system (EDMS). Note: EDMS is available for internal use
only.
The following table summarizes Distribution free chlorine residual test results (January 1to
December 31, 2020 ) required by O. Reg. 170/03 Schedule 7 -2, where secondary

disi nfection is provided. Please note that the City of Guelph takes additional operational
daily Distribution samples and tests for free chlorine residual in order to better monitor the
free residual in the Distribution System and respond accordingly.

Table 13: 0. Reg. 170/03 Schedule 7 - 2, City of Guelph - Distribution Manual Free
Chlorine Residual Summary, 20 20
Total
ODWQS Samples Total
Parameter Acceptable Total aboF:/e Outside Range
P Analyses ) OoDWQS (mg/L)
Range Detection
_— Range
Limit
F hlorine Residual
Free Chlorine Residua 0.05 i 4.0 402 402 0 0.35 i 1.48
I Zone One
Fr hlorine Residual
Free Chlorine Residu 0.05 i 4.0 304 304 0 0.347 1.07
I Zone Two
Table 14 below summarizes raw (source) bacteriological sampling and test results required
by O. Reg. 170/03 Schedule 10 -4, including investigative re  -sampling for the period of
January 1 to December 31, 2020. There were a total of 886 raw water samples taken and

2,658 raw water analyses conducted.
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Table 14 :0. Reg. 170/03 Schedule 10
Bacteriological Sampling Summary,

ODWQS

-4, City of Guelph

20 20

2020 Annual

Total Outside

- Raw Water

and Summary Report

Parameter Acceptable Total ODWQS Range
P Analyses (cfu/100 mL)
Range Range
Raw - E. coli n/a 886 n/a 01 1
Raw - Total Coliform n/a 886 n/a 01 6
Raw - Background n/a 886 n/a 071 340

Table 15 summarizes treated
Reg. 170/03 Schedule 10

water bacteriological sampling and test results required by O.
-3 and 6 -3 including investigative re  -sampling for 2020 .

Number of POE ! samples taken: 525
Number of POE analyses: 2,099

Number of Distribution samples taken: 1,600

1
1
1
1

Number of Distribution analyses

Table 15:0. Reg. 170/03 Schedule 10

17, 492

-2,10 -3and 6 -3, City of Guelph

- Treated

Water Bacteriological Sampling Summary, 20 20
Total
OoDWQS .
Total Outside
Parameter Acceptable Range
Analyses ODWQS
Range
Range
POE- E. coli 0 525 0 0 cfu /100 mL
POE - Total Coliform 0 525 0 0 cfu /100 mL
POE T HPC n/a 524 n/a 07 65 cfu /mL
POE i Background n/a 525 n/a 01 1 cfu /100 mL

14 Point of Entry

- the point at or near which treated water enters the distribution system.
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ODWQS Total
Total Outside
Parameter Acceptable
Analyses ODWQS
Range
Range
POE i Free Chlorine 0.60 7
. 0.05 - 4.0 5261 0 mg/L
Residual 1.50
Distribution - E. coli 0 1,600 0 0 cfu /200 mL
Distribution - Total
. 0 1,600 1 1 cfu /100 mL
Coliform
Distribution 17 HPC n/a 767 n/a 071 190 cfu /mL
Distribution 7 .
n/a 1,600 n/a 071 110 cfu /200 mL
Background
Distribution T Free 0.30 7
) . 0.05 - 4.0 1,925 0 mg/L
Chlorine Residual 1.48

Table 16 summarizes raw source turbidity sampling and test results required by O. Reg.

170/03 Schedule 7 -3 for the period of January 1 to December 3 1, 2020. Schedule 7 -3
requires monthly raw source turbidity sampling, but the City of Guelph samples and
measures all raw sources for turbidity on a weekly basis to better track this aspect of raw
water quality.
Table 16 : 0. Reg. 170/03 Schedule 7 -3, Cit y of Guelph - Raw Source Turbidity
Sampling Summary, 20 20
OoDWQS Total Total Outside
Parameter
Acceptable Range Analyses ODWQS Range
Raw Source Turbidity n/a ‘ 950 ‘ n/a 0.0471 0.52
15 Total number of samples used specifically to satisfy the requirements of O. Reg. 170/03
Schedule 10 -3 and 6 -3 (Treated Source samples taken for Operational purposes are not
included).
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Table 17 summarizes raw source  Ultraviolet Transmittance (UVT) sampling and test results
requiredbythe Ci t yés Munici pal Drinking Water Licence
disinfection is used , for the period of January 1 to December 31, 2020. The MDWL requires

a UVT test to be conduct ed and recorded on a weekly sampling schedule.

Table 17 : 0. Reg. 170/03 Schedule 7 - 3, City of Guelph - Raw Ultraviolet
Transmittance Sampling Summary, 20 20
MDWL Criteria Total Total Outside Range
Parameter __ .
(% UVT) Analyses MDWL Criteria (% UVT)
Raw UVT F.M. Woods
. 93.5 52 0 94.971 99.9
Station
Raw UVT Membro Well 90.0 01e 0 n/a
Microparticulate Analysis

As a part of the Guelph Drinking Water Systemoébs
Water Services is required three times annually to assess , using microparticulate analysis
(MPA), the Arkell Springs Glen Collector System , which is characterized as groundwater
under the influence of surface water with effective in situ filtration (GUDI -WEF). The

purpose of the assessment is to ensure that the source continues to meet the GUDI -WEF
source water characteristics as outlined by the MECP. MPA sampling was p erformed on this
water source in the spring  , summer and fall of 2020. The source continues to meet the

GUDI - WEF source water characteristics.

Treated Water Quality Statistics i Guelph Drinking Water
System

O. Reg. 170/03 Schedule 6 -5 - Continuous Monitorin g Results
Summary

Water Services utiliz  es over forty regulatory and operational continuous monitoring devices
to measure water quality. Each regulatory device has controls associated with it such that in
the event that the device detects that a measured va lue is outside the acceptable
parameters for that location, the device causes an alarm to be sent to an Operator for

16 Membro Well did not run to system in 2020 and as such, UVT analyses were not required.
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immediate response (24 hours per day, seven days per week) and either automatically
shuts down the station or activates a second alarm f or immediate Operator response.

Both the minimum allowable levels (if applicable) and the target values for Water Services

regulatory continuous monitoring devices are listed in Table 18 . The target values represent
a safety margin to ensure that regulatory requirements are satisfied at all times. Continuous
monitoring values all fell within acceptable regulatory standards in 2020.
Table 18: 0. Reg. 170/03 Schedule 6 -5, Continuous Monitoring Results Summary,
20 20
ODWQS or
Parameter Regulatory Target Range
Minimum

Point of Entry Free Chlorine Residual 0.05 mg/L Greater than 0.4 mg/L

UV Dose F.M. Woods Station 40 mJ/cm 2 Greater than 40 mJ/cm 2

UV Dose Membro Well 20 mJ/cm 2 Greater than 40 mJ/cm 2
O. Reg. 170/03 Schedule 13 -6and 13 -7, iThree Month 0 Sampling

Results Summary

In 2020, all operational Treated Sources were sampled and analyzed for Schedule 13 -6,13 -
16.1 and 13 -7 parameters as per O. Reg. 170/03.

Regulation 170/03, Schedule 13 -6 requires a minimum of one distribution sample taken
from the Distribution System where THMOs (trihal ome:
(locations with high retention times and source wat er disinfection by -product precursors ).

Water Services uses the Edinburgh South, Beaver Meadow and Poppy Drive Sample Stations
as well as Clair Tower  for this purpose in the Guelph Drinking Water System. The Maximum
Al l owabl e Concentrat i s60.1ngllAHOWevef, forthis padavhéter, the MAC
uses a running annual average of quarterly samples.

The results of the running annual average value for THMs for all related Distribution System

samples in each quarter of 20 20 (Jan. 01 to Dec. 31) is below the half of the maximum
allowable concentration (%2 MAC): Q1=0.0 41 mg/L;Q2=0.0 39 mg/L; Q3=0.0 35 mg/L
and Q4 =0.0 34 mg/L.
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Regulation 170/03, Schedule 13 -6.1 requires a minimum of one distribution sample taken
from the Distribution System where HAAs (haloacetic acids) are most likely to develop.
Water Services uses the Edinburgh South, Beaver Meadow and Poppy Drive Sample Stations
as well as Clair Tower  for this purpose in the Guelph Drinking Water System. The Maximum
Allowable Concentration (MAC) for HAAs is 0.08 mg/L. However, for this parameter, the
MAC uses a running annual average of quarterly samples.

The results of the running annual average value for HAAs for all related Distribution System

samples in each quarter of 20 20 (Jan.0ltoDec.31)i s below the half of the maximum
allowable concentration (Y2 MAC): Q1 =0.024 mg/L; Q2 =0.02 3 mg/L; Q3=0.02 1 mg/L
and Q4 =0.0 19 mg/L.

All operational Treated Sources were sampled and analyzed for Nitrates and Nitrites as per
Regulation 170/03, Schedule 1 3-7. There was no instance of an adverse result in 2020. Raw
sampling results are also presented in Table 19 .
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Table 19 : 0. Reg. 170/03 Schedule 13 -6 and 13 -7, City of Guelph i AThree Month 0 Sampling Results Summatry,
20 20
Samples Total Above
Total A ODWOS Average Y/
PRSI Samples . (mg/L)
MDL Criteria
Trihalomethanes 0.100 18 n/a 16 16 0 0.01 77 0.0533 0.0390
Haloacetic Acids 0.08 1° n/a 16 15 0 <0.0 05 | 0.029 0.0 188
Nitrate + Nitrite (as nitrogen) 10 5 36 18 0 <0.10 2.87 1.12

Nitrate + Nitrite (as nitrogen) -
Woods' Raw Sources n/a n/a 7 0 n/a <0.10 <0.10 n/a
(Operational Sampling)

Nitrate + Nitrite (as nitrogen) -
University Raw Source (MDWL 10 5 3 3 0 0.27 0.46 0.35

Sampling)

Nitrate + Nitrite (as nitrogen) -
Paisley Raw Source (MDWL 10 5 4 4 0 1.87 2.19 206
Sampling)

17 This is the average of values above the lab detection limit.
18 This standard is expressed as a running annual average.
19 This standard is expressed as a running annual average.
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O. Reg. 170/03 Schedule 23 Results Summary

In 2019, all operational treated sources were sampled and analyzed for Schedule 23

parameters as per O. Reg. 170/ 03. Algrbundbwatert lsaurceSi t y o
are on a three year sampling schedul e. F. M. Woodsd
on the annual surface wat er schedule due to the fact that five of the nine sources that

supply F.M. Woods are GUDI  -WEF sources (the Carter Well land 2 , Arkell 1, Arkell 15 and

the Arkell Springs Glen Collectors). Please referto Table 38 included in Appendix D: Treated

Water Quality Statistics for 2019 data .

The 2020 results of the Annual Schedule 23 inorganic parameter analysis forF. M. Woodsd
Station , presented in Table 20 below, were a Il under half of the maximum allowable
concentration (I MAC) and the majority were under t|

detection level).
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Table 20: 0. Reg. 170/03 Schedule 23, 13 - 2a, City of Guelph T F. M. Wo é&mhgab Schedule 23 Sampling Results
Summary, 20 20

Total
Samples :
Total Above Average
Parameter Above
Samples ODWQS (mg/L)
Criteria
Antimony 0.014 0.007 1 0 0 <0.000 5 n/a n/a
Arsenic 0.025 0.0125 1 0 0 <0.00 1 <0.001 n/a
Barium 1.0 0.5 1 1 0 0.048 0.048 0.048
Boron 5.0 2.5 1 1 0 0011 0.011 0.011
Cadmium 0.005 0.0025 1 1 0 0.000 13 0.0001 3 0.0001 3
Chromium 0.05 0.025 1 0 0 < 0.005 < 0.005 n/a
Mercury 0.001 0.0005 1 0 0 < 0.0001 < 0.0001 n/a
Selenium 0.01 0.005 1 0 0 <0.002 <0.002 n/a
Uranium 0.02 0.01 1 1 0 0.000 61 0.00 061 0.00 061
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O. Reg. 170/03 Schedule 24 Results Summary

In 201 9, all operational Treated Sources were sampled and analyzed for Schedule 24

parameters as per O. Reg. 170/03. AlIl of the City of
are on a three year sampling schedul e. F. M. Wodbdsd
on the annual surface water schedule due to the fact that five of the nine sources that

supply F. M. Wo o-0WeBsowces(theGddrzt Well field, Arkell 1, Arkell 14 and the

Arkell Springs Glen Collectors). Please referto Table 39 includedin Appendix D: Treated

Water Quality Statistics for 2019 data .

It should be noted that, before 2012, values for TCE (trichloroethylene) at Membro and

Emma occasionally crested the Y2 MAC value of 0.0025 mg/L and as a result Water Services 0
increased the frequency of sampling where TCE has been detected to better establish  TCE
value trends . Currently, TCE in treated water samples, is above the MDL but below the 12

MAC at the Membro, Water Street , Emm a and Park wells . Please referto Table 40:

Operational VOC Scan Results Summary , included in  Appendix D: Treated Water Quality

Statistics for 2020 data .

The 2020 results ofthe Annual Schedule 2 4 organic parameter analysis forF. M. Woodsbd
Station , presented in Table 21 below, were all under half of the maximum allowable
concentration (I MAC) and the majori tlymmmeume under t |
detection level).
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Table 21:0.Reg . 170/03 Schedule 24, 13
Summary, 20 20

-4a, City of Guelph i F. M. Wo émhgsabSchedule 24 Sampling Results

Total

Samples
Above Average

Total

Parameter Above Min (mg/L
Samples Y ODWQS (mg/L) (mg/L)

Criteria

Alachlor 0.005 0.0025 0 < 0.0005 < 0.0005 n/a
Atrazine + N -dealkylated

metabolites 0.005 0.0025 0 < 0.001 < 0.001 n/a
Azinphos -methyl 0.02 0.01 0 <0.002 < 0.002 n/a
Benzene 0.005 0.0025 0 < 0.0001 < 0.0001 n/a
Benzo(a)pyrene 0.00001 0.000005 0 < 0.00000 < 0.00000 n/a
Bromoxynil 0.005 0.0025 0 < 0.0005 < 0.0005 n/a
Carbaryl 0.09 0.045 0 < 0.005 < 0.005 n/a
Carbofuran 0.09 0.045 0 < 0.005 < 0.005 n/a
Carbon Tetrachloride 0.005 0.0025 0 < 0.0001 < 0.0001 n/a
Chlorpyrifos 0.09 0.045 0 <0.001 <0.001 n/a
Diazinon 0.02 0.01 0 <0.001 <0.001 n/a
Dicamba 0.12 0.06 0 < 0.001 < 0.001 n/a
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Total
Samples

Samples
Above

Total
Above
ODWQS

Criteria

2020 Annual

Min (mg/L)

and Summary Report

Average
(mg/L)

1,2 -Dichlorobenzene 0.2 0.1 5 0 0 < 0.0002 < 0.0002 n/a
1,4 -Dichlorobenzene 0.005 0.0025 5 0 0 < 0.0002 < 0.0002 n/a
1,2 -Dichloroethane 0.005 0.0025 5 0 0 < 0.0002 < 0.0002 n/a
1,1 - Dichloroethylene 0.014 0.007 5 0 0 < 0.0001 < 0.0001 n/a
Dichloromethane 0.05 0.025 5 0 0 < 0.0005 < 0.0005 n/a
2,4 -Dichlorophenol 0.9 0.45 1 0 0 < 0.00025 < 0.00025 n/a
iiiiCD::i';ré'f’:engy 0.1 0.05 1 0 0 <0.00 1 <0.00 1 n/a
Diclofop -methyl 0.009 0.0045 1 0 0 < 0.0009 < 0.0009 n/a
Dimethoate 0.02 0.01 1 0 0 < 0.0025 < 0.0025 n/a
Diquat 0.07 0.0035 1 0 0 < 0.007 < 0.007 n/a
Diuron 0.15 0.075 1 0 0 <0.01 <0.01 n/a
Glyphosate 0.28 0.14 1 0 0 <0.01 <0.01 n/a
Malathion 0.19 0.095 1 0 0 < 0.005 < 0.005 n/a
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Total
Total Samples Above Average
Parameter Above Min (mg/L)
Samples ODWQS (mg/L)
MDL L
Criteria
2-Methyl -4~ 0.1 0.05 1 0 0 <00 1 <0. 01 n/a
chlorophenoxyacetic acid
Metolachlor 0.05 0.025 1 0 0 < 0.0005 < 0.0005 n/a
Metribuzin 0.08 0.04 1 0 0 < 0.005 < 0.005 n/a
Chlorobenzene 0.08 0.04 5 0 0 < 0.0001 < 0.0001 n/a
Paraquat 0.01 0.005 1 0 0 <0.001 <0.001 n/a
Pentachlorophenol (PCP) 0.06 0.03 1 0 0 < 0.0005 < 0.0005 n/a
Phorate 0.002 0.001 1 0 0 < 0.0005 < 0.0005 n/a
Picloram 0.19 0.095 1 0 0 < 0.005 < 0.005 n/a
Polychlorinated Biphenyls
0.003 0.0015 1 0 0 < 0.00005 < 0.00005 n/a
(PCB)
Prometryn 0.001 0.0005 1 0 0 < 0.00025 < 0.00025 n/a
Simazine 0.01 0.005 1 0 0 <0.001 <0.001 n/a
Terbufos 0.001 0.0005 1 0 0 < 0.0005 < 0.0005 n/a
Tetrachloroethylene (PCE) 0.03 0.015 5 0 0 < 0.0001 < 0.0001 n/a
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Parameter

Total
Samples

Samples
Above

Total
Above
ODWQS

Criteria

2020 Annual

Min (mg/L)

and Summary Report

Average
(mg/L)

2,3,4,6 -Tetrachlorophenol 0.1 0.05 1 0 0 < 0.0005 < 0.0005 n/a
Triallate 0.23 0.115 1 0 0 <0.001 <0.001 n/a
Trichloroethylene 0.005 0.0025 5 0 0 < 0.0001 < 0.0001 n/a
2,4,6 -Trichlorophenol 0.005 0.0025 1 0 0 < 0.0005 < 0.0005 n/a
Trifluralin 0.045 0.0225 1 0 0 <0.001 < 0.001 n/a
Vinyl Chloride 0.002 0.001 5 0 0 < 0.0002 < 0.0002 n/a
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O. Reg. 170/03 Schedule 13 -8and 13 -9, AFi ve Year o Sampling
Summary

In 2019, all operational Treated Sources were sampled and analyzed for the Schedule 13 -9

Fluoride parameter as per O. Reg. 170/03. In 201 9, Fluoride (naturally present and not

added as part of the treatment process) was detected at all treated sources; the analyti cal

results were all under the maximum allowable concentration (MAC). The values in Table 22

reflectthe 2019, Schedule 13 -9 sampling regime.

In 2019 , all operational Treated Sources were sampled and analyzed for the Schedule 13 -8
Sodium parameter as per O. Reg. 170/03. All Sodium results for 2019 were above the lower
reportable limit of 20 mg/L. This data is provided to Wellington -Dufferin -Guelph Publi ¢
Health, as part of the AWQI notification process . The values in Table 22 reflectthe 2019,
Schedule 13 -9 sampling regime.

Also, Sodium is sampled on a more frequent basis (annually) than the Schedule 13 -8
requirement in ordert o better establish sodium value trends. For 2020 sodium data , please
referto Table 23: City of Guelph General Chemistry Selected Results Summary, 2020
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Table 22 :0. Reg. 170/03 Schedule 13 -8and 13 -9, City of Guelph i fiFive Year 0 Sampling Results Summary , 2019
Total
Total Samples Above [ Average
Parameter
Samples Above MDL ODWQS (mg/L)
Criteria
Sodium 20 and 200 #° n/a 38 38 38 23 170 91.0
Fluoride 1.5and 2.4 % n/a 12 11 0 <0.10 0.73 0.33

20 The aesthetic objective for sodium in drinking water is 200 mg/L. The local Medical Officer of Health should be notified when

the sodium concentration exceeds 20 mg/L so that this information may be com municated to local physicians for their use with
patients on sodium restricted diets.

21 Where supplies contain naturally occurring fluoride at levels higher than 1.5 mg/L but less than 2.4 mg/L, the Ministry of

Health and Long Term Care recommends an appr oach through local boards of health to raise public and professional awareness

to control excessive exposure to fluoride from other sources.
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General Chemistry Results Summary

Water Services has initiated an fAAnnual Gener al Che
(Rapid Chemical Analysis Package). This body of data can be used to answer customer

inquiries, as well as, inquiries from Water Services staff and consultants in terms of

treatment upgrades.

In 2020, all operational Raw Sources were sampled and analyzedf  or general chemistry

parameters. Please refer to Table 41: General Chemistry Results Summary, 2020 in
Appendix D: Treated Water Quality Statistics for the full list of parameters.

Table 23 highlights specific parameters due to their presence / signif icance within the water
supply.
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Table 23 : City of Guelph General Chemistry Selected Results Summary, 2020
Total
Total [ Average
Parameter Above
Samples e (mg/L)
Criteria
Ammonia -N n/a n/a n/a 18 4 n/a <0.05 0.23 0.108
Chloride n/a 250 n/a 18 18 n/a 33 330 131
Hardness
(Calculated as n/a n/a 80-100 18 18 18 320 580 426
CaCo03)
ron n/a 0.3 n/a 30 15 0 < 0. 005 0.25 0.124
Lead 0.01 n/a n/a 18 2 0 <0.0005 0.00 065 0.000 58
Manganese n/a 0.05 n/a 30 22 4 <0.002 0.0 556 0.0325
20 and
Sodium n/a 200 n/a 18 18 16 18 160 73
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Gazer Mooney Subdivision Distribution System

This section describes the  regulatory water quality monitoring that has been collected in the
Gazer Mooney Subdivision Distribution System in 2020 . For regulatory sampling schedules
that do not occurin 2020 related to the Gazer Mooney System, the most rec ent historical
data is listed.

Water Quality Review - Gazer Mooney Subdivision Distribution System

Under the Safe Drinking Water Act, municipalities are required to monitor both the raw and
treated quality of the source water supplied. This monitoring is p erformed for both
regulatory compliance and due diligence and is expected to identify any changes within the
treated water as well as in the raw source waters.

A note about all tables included in this section

1. Allregulated chemical parameters where values above the | abés MDL (mir
detection | imit) have been detected in the City
underlined i ndi cating a hyperlink to an Excel Workbool
workbook contains a definition of the parameter, an Excel worksh eet for each treated
source where the parameter has been detected with values for all sample results from
January 1, 2007 to December 31, 2020. This database is used to closely track the
instances of the identified chemical parameters and therefore provide time for

planning and budgeting if treatment or an alternative supply is eventually required
due to the presence of a given parameter. The database is updated quarterly.

2. Tabulated values are from best available information at the time of table creation.
While the values documented here satisfy the regulatory minimum regulatory
requirements, Water Services performs many additional operational tests not listed in

this report.

3. All acronyms and initialisms included in tables are described in Appendix L: Glossary

4, Pl ease note that some hyperlinks in the tables a
document management system (EDMS) which is available for internal  City use only.

Table 24 summarizes daily Distribution free chlorine residual test results required by O. Reg.
170/03 Schedule 7 -2 for the period of January 1 to December 31, 2020. There was no
instance of an adverse result in 2020.
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Table 24 :0. Reg. 170/03 Schedule 7 -2, Gazer Mooney - Distribution Manual Free
Chlorine Residual Summary, 20 20
Total Samples
Total amp i Average
Parameter Outside of (mg/L)
SEnplEE ODWQS Range g
Free Chlorine 0.05 1
. ! ! 107 0 0.79 1.08 093
Residual 4.0

Table 25 summarizes bacteriological sampling and test results required by O. Reg. 170/03

Schedule 10 for the period of January 1 to December 31, 2020. There was no instance of an
exceedance for a Regulatory microbiological parameter in 2020. There were 52 Distribut ion
samples taken and 315 Distribution analyses completed in 2020.
Table 25: 0. Reg. 170/03 Schedule 10 -2, Gazer Mooney Treated Bacteriological
Sampling Summary, 20 20
Total
ODWQS Total Outside
Parameter L
Criteria Analyses OoDWQS
Criteria
cfu/100
Distribution - E. coli 0 52 0 0
mL
Distribution - Total cfu/100
. 0 52 0 0
Coliform mL
Distribution T HPC n/a 52 n/a 0-1 cfu/mL
cfu/100
Distribution i Background n/a 52 n/a 0 mL
Distribution T Free Chlorine
istrbution 1T . 0.05 i 4.0 107 0 0.797 1.08 | mgiL
Residual
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Treated Water Quality Statistics I Gazer Mooney Subdivision
Distribution System

O. Reg. 170/03 Schedule 13 -6, AThree Montho Sampling
Summary

In 2020 , Gazer Mooney Subdivision Distribution System was sampled and analyzed for

Schedule 13 -6 and 13 -6.1 parameters as per O. Reg. 170/0 3. Regulation 170/03, Schedule
13-6 requires a minimum of one distribution sample taken from the Distribution System

where THMs (trihalomethanes) are most likely to develop (points with high retention times).

The MAC for THMs is 0.1 mg/L. However, for this parameter the MAC uses a running annual
average of quarterly samples. These results are presented in Table 26 .

The results of the running annual average value for THMs in the Gazer Mooney Subdivision
Distribution System samples in 2020 were below the half maximum allowable concentration
*2MAC): Q1=0.0 19 mg/L;Q2=0.01 9 mg/lL;Q3=00 17 mg/LandQ4=0.0 17 mg/L .

Regulation 170/03, Schedule 13 -6.1 requires a minimum of one distribution sample taken
from the Distribution System where HAAs (haloacetic acids) are most likely to develop. The
MAC for HAAs is 0.08 mg/L. However, for this parameter the MAC uses a running annual
average of quarterly samples.

The results of the running annual average value for HAAs in the Gazer Mooney Subdivision
Distribution System samples in 2020 is below the half maximum allowable concentration (V2
MAC): Q1 = not detected; Q2 = not detected; Q3 = not detected and Q4 = not detected

O. Reg. 170/03 Schedule 13 -8and 13 -9, AFi ve Sdmping Kesults
Summary

In 2019 , Gazer Mooney Subdivision Distribution System was sampled and analyzed for the

Schedule 13 -9 Fluoride parameter as per O. Reg. 170/03. In 2019 , Fluoride (naturally
present and not added as part of the treatment process) was detected ; the analytical result
was under the maximum allowable concentration (MAC). The values in Table 27 reflect the

2019, Schedule 13 -9 sampling regime.

In 2019 , Gazer Mooney Subdivision Distribution System was sampled and analyzed for the
Schedule 13 -8 Sodium parameter as per O. Reg. 170/03. Sodium was detected; the
analytical result was  above the lower reportable limit of 20 mg/L. This data is provided to
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Wellington -Dufferin -Guelph Public Health, as  part of th e AWQI notification process . The
valuesin Table 22 reflectthe 2019, Schedule 13 -9 sampling regime.

Also, Sodium is sampled on a more frequent basis (annually) than the Schedule 13 -8
requirement in order to better establish sodi um value trends.  For 2020 sodium data, p  lease
referto Table 23: City of Guelph General Chemistry Selected Results Summary, 2020

General Chemistry Results Summary

In addition to the regulatory sampling and analysis required for the operation of the Gazer
Mooney Subdivision, Water Services samples for parameters as listed in Table 28 in order to
gather additional data and answer common inquiries from the public.
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Table 26 : 0. Reg. 170/03 Schedule 13 -6, Gazer Mooney - "Three Month" Sampling Results Summary,

ODWQS Y2 MAC

mg/L

Total
Samples

Samples
Above MDL

Total Above Min Max
ODWQS Criteria (mg/L) (mg/L)

Parameter

MAC mg/L

20 20

and Summary Report

Average
(mg/L)

Trihalomethanes 0.100 % n/a 4 4 0 0.014 0.020 0.018
Haloacetic Acids 0.08 23 n/a 4 0 0 <0.005 <0.005 n/a
Table 27 :0. Reg. 170/03 Schedule 13 -8 and 13 -9, Gazer Mooney - "Five Year" Sampling Results Summary , 2019

Total Samples Total Above Average
Parameter o
Samples Above MDL ODWQS Criteria (mg/L)
Sodium 20 and 200 2 n/a 2 2 2 24 26 25
Fluoride 1.5and2.4 2 n/a 1 1 0 0.17 0.17 0.17
22 This standard is expressed as a running annual average.
2 This standard is expressed as a running annual average.
24 The aesthetic objective for sodium in drinking water is 200 mg/L. The local Medical Officer of Health should be notified when
the sodium concentration exceeds 20 mg/L so that this information may be communicated to local physicians for their use with

patients on sodium restricted diets.

25 Where supplies contain naturally occurring fluoride at levels higher than 1.5 mg/L but less than 2.4 mg/L, the Ministry of
Health and Long Term Care recommends an approach through local boards of health to rais
to control excessive exposure to fluoride from other sources.
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Table 28 : Gazer Mooney General Chemistry Results Summary,

20 20

OoDWQS Total Samples Total Above Average
Parameter P OoDWQS g
MAC mg/L Samples Above MDL e (mg/L)
Criteria
20 and
Sodium an n/a n/a 1 1 25 25 25
200 %
Chloride n/a 250 n/a 1 0 45 45 45

26 The aesthetic objective for sodium in drinking water is 200 mg/L. The local Medical Officer of Health should be notified when

the sodium concentration exce

patients on sodium restricted diets.

eds 20 mg/L so that this information may be communicated to local physicians for their use with
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1) Follow -up on Action Items from Previous
Management Reviews

Management Review meeting s were held on January 29, 2020 and January 18, 2021 . The

following is a summary of results of the management review. Appendix F: Act ion Items from
Management Review includes the action items from the meetings. ltems 1 -5 are from the
January 30, 20 20 Management Review meeting and items 6-9 are from the January 18,

2021 Management Review Meeting.

Results of the Management Review, the identified deficienc ies,
decisions and action items

The summary below includes identified deficiencies and decisions from the meeting held on
January 18,202 1.

Deficiencies

1 There were two identified non -compliance issued in 2020 in the Guelph Drinking
Wate r System. Both of these instances involved low chlorine residual in the
distribution system. Through the Root -Cause Analysis program, Water Services has
adjusted the flushing program to ensure that these incidents do not reoccur. Final
MECP Inspection resu Its have not been made available at the time of report
publication.

1 There were three AWQIs in 2020 in the Guelph Drinking Water System, and none in
the Gazer Mooney Subdivision Distribution System. One AWQI was related to a TC
exceedance and the other two were related to the low secondary chlorine residuals
noted above.

1 There were two deviations from the Critical Control Points (CCPs) in 2020, both
relating to the low chlorine residuals in the distribution system.

1 There were two minor non  -conformances ident ified in the 2020 accreditation
(external) audit. A corrective plan for both minor non  -conformances was sent to the
accreditation body and was accepted on December 27, 2020.

Decisions

9 In order to resolve the two low chlorine residuals in the distribution s ystem that
resulted in non -compliances, AWQIs and deviations from our CCPs, adjustments to
the flushing program were made to ensure that this issue does not reoccur. WDGPH
and the MECP were satisfied with the corrective actions taken by Water Services.

9 In order to resolve the two minor non -conformances identified in the audit, the
process for communicating with our Essential Suppliers was updated to include an
annual mail out which includes information about our Quality Management System. A
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Supplier Approva | Form was also developed to ensure that our Essential Suppliers
meet our quality expectations.

1 Seesection d) The Effectiveness of the Risk Assessment Process regarding decisions
made in the 2020 Risk Assessment.

Action ltems

9 Conduct a debrief of the pandemic in 2021 to determine if any improvements can be
made i n our emergency response planning. I n this
pandemic response.
1 AddPandemicto Table 2 .
9 Include a Tab le for Form 1s, 2s, and 3s (with Engineering) to describe any
modifications or additions to the drinking water system.
1 Investigate whether customer complaints can be mapped in GIS to facilitate tracking
of issues (for example, water quality calls).

j) The Sta tus of Management Action Items |dentified
Between Management Reviews

Water Services is committed to continual ly improv ing the drinking water system, including
improving on existing programs and processes. Throughout the year, continual

improvement item s (management action items) can be generated throughout many
different activities, such as: audits, debrief sessions, root -cause analysis meeting s, etc.
These items are logged into Wat er S e Contincat Isy@rovement Database and the
appropriate teams me et every other month  to update on the status of these items.

Appendix G: Status of Management Action Items Identified between Reviews is a list of
continual improvement items identified in 2020 for management follow  -up.

k) Changes that Could Affect the Drinking Water System
and the Quality Management System

Appendix E: Legal and Other Requirements Table includes a summary of legislative and
regulatory updates from January 1 to December 31, 2020 that could affect the Drinking
Water System and/ or the Quality Management System.

Changes Affecting the Drinking Water System (DWS) - Licence
Approvals and Amendme nts

Municipal Drinking Water Licence (MDWL)
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The Municipal Drinking Water Licence
bel ow includes Licence

was renewed in 2019 and expires in 2024 . Table 29

document €dpiesdohtheascunwemts i kstedu e an

in Table 29 are available by contacting Water Services at waterservices@guelph.ca __ or calli ng
519-837 -5627 .
As part of the MDWL renewal, the updated Financial Plan was submitted to Cou ncil for

approval in March 2019 and t he Operational Plan was endorsed by Council in January 2019.

Table 29 : Municipal Drinking Water Licens

ing Documents

Issue Date
Document
(yyyy -mm -dd)
Municipal Drinking Water Licence (#017 -101) 2019 -07-26 2024 -07-24
Drinking Water Works Permit (#017 -201) 2019 -07-26 2024 -07-24
Municipal Long Range Financial Plan (#017 -301) 2019 -02 2024 -07-24
DWQMS Certificate of Registration - Guelph Drinkin
Q " SR HEPRBNNKNG 1 5018 -12-20 2021 -11-25
Water System (017 -OAl)
ional Plan Re - Iph Drinki
Operational Plan Re . endorsement Guelph Drinking 2010 -01-14 2023 -10-31
Water System (resolution)
Agreement Regarding Water Services for the Gazer -
J el v g 2019 -03-01 2029 -02-28
Mooney Subdivision
Gazer Mooney Municipal Drinking Water Licence 2020 -18-18 2025 -12-17
(#104 -103)
Gazer Mooney Drinking Water Works Permit (#017 -
2020-12-18 2025-12-17
203)
Operational Plan Re-endorsement Gazer Mooney
L . . 2019 -09-16 2023 -10-31
Subdivision Dist. System (resolution)
DWQMS Certificate of Registration - Gazer Mooney
2018 -12-20 2021 -11-25
(104 -0OA2)

Permits to Take Water (PTTW) Renewals

The Arkell Bedrock PTTW was renewed in 2020 and expire s in 2030.

The Emma/Park and Carter
May 31, 2021

PTTW are scheduled for renewal in 202

1. Both permits
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Sentry Monitoring Wells

A consultant was retained in 2015 to develop a groundwater monitoring network in the

area s of the Mem bro and Emma Production Wells. These particular wells  were categorized
as having detections of Trichloroethylene (TCE), a volatile organic compound (VOC) under
the Clean Water Act. The source(s) of the VOCs is (are) unknown but there are potenti al

source s in the vicinity of each well.

The main objective of this project was to review the potential contaminant sources and
install monitoring wells (i.e. Sentry Wells) between the potential VOC sources and the
municipal wells that will be monitored an d used to document changes in groundwater
guality. These wells can provide an early warning of potential contamination moving toward
the production well and also track changes in existing groundwater quality.

As such, a sampling plan ~ was created to regular ly collect water quality samples from each of
the eight (8) Sentry Wells, within their respective vertically discrete sampling intervals.

Review of the initial data collected was completed by the  retained consultant  and the
following conclusions were arriv ed atin areport for this projectin early 2020

Membro Area

I TCE concentrations at the Membro Well peaked at almost 4 ug/L in 2001 and
following the installation of a liner in the well in 2004, the TCE concentrations have
generally been declining. Since 2015 , the TCE concentrations have been less than 2
ug/L and are below the ODWQS for TCE of 5 ug/L

1 Based on the monitoring data collected, there is a source of TCE to the n orthwest of
the production well.

1 Concentrations of TCE and the breakdown product cis  -1,2 dichloroethylene (DCE) are
showing a decreasing trend

Emma Area

I TCE concentrations at the Emma Well peaked in 2010 and have generally been on a
declining trend since that time with current TCE concentrations less than 0.5 ug/L. A
liner was installed in the well in 2001, however, the installation of the liner did not
seem to influence the TCE  concentrations in the well.

1 A number of potential contaminant sources were also identified around the Emma well
that could be potential sourc es of TCE observed at the production well. The results
from the monitoring wells show that the plume observed in the Gasport Formation
originating from the Woolwich Street source extends further east towards the Emma
well and is likely the main source and only source identified to be impacting the
municipal well
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I TCE concentrations at the Emma well show a decreasing trend with values less than
0.5 ug/L and DCE concentrations show an increasing trend with values less than 2.5
ug/L.

In their report, the retai ned consultant recommended the City continue to sample all ports
in the Sentry Wells for VOCs to inform the future sampling plan but ultimately provide early
warning of contaminant mobilization around these municipal wells.

Following the sampling program in 2021, the laboratory results from the sampling plan will
be summarized in this annual report.

Lead Guidelines 1 Proposed Changes to the Drinking Water Quality
Standard

filn March 2019, Health Canada announced an update to the Guidelines for Canadian
Dri nking Water Quality, reducing the guideline for the maximum acceptable concentration of

lead in drinking water from ten to five micrograms per litre. Ontariobs standard fo
drinking water is currently ten micrograms per litre. The ministry recogniz es that lead in

drinking water is an important issue for parents and the public and is committed to the

protection of children and families . The ministry will be consulting with Ontarians on

whet her and how to adopt Health Caadandankirgwater,duced gui
proposed enhancements to Ontariobs already stringent
increasing transparency in lead testing results. The ministry expects to begin this

consultation process in early 2021. 0 Mi{nister & Annual Report on Drinking Water , 2020)

Haloacetic Acids (HAAS)

Haloacetic Acids (HAAS) are disinfection by products formed when chlorine reacts with
organic matter that may be present i n the treated water. There is a concern that lon g-term
exposures to elevated levels of HAAs may pose a risk to health.

On January 1, 2020 a new water quality standard came into effect for HAAs. The standard is

0.080 mg/L based on a running annual average of quarterly sample results. The sampling

results for HAAs for both the Guelph Drinking Water System and the Gazer Mooney

Subdivision Distribution System can be found in  section h) Raw and Treated Water Quality

and Drink ing Water Quality Trends under the AThree Montho Sampling

Staff Certification

The following table describes all Water Services staff with various classes of provincial
Drinking Water Operator Certificates, as of December 31, 2020 .
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Table 30 : Water Services Drinking Water Operator Certificates as of December 31,
2020

Certificate Class Water Water Water Distribution

Treatment Distribution & Supply

Operator in Training 2 2 0

Class | 12 2 1

Class I 3 1 2

Class Il 1 0 3

Class IV 0 1 14

Total Employees with 18 6 20

Drinking Water

Certificates

Changes Affecting the Quality Management System (QMS)

Quality Management System Implementation

Guelph Water Services strives for continual improvement in all of its programs and

processes. Improvements made to the drinking water system and its process are evaluated
through: internal and external audits; staff suggestions; risk assessments; emergency
training and testing; consumer feedback ; and through the management review process.

Water Services at the City of Guelph is committed to providing consumers with a safe,
consistent supply of high quality drinking water while meeting or exceeding, and continually
improving on legal, operational and quality management system requirements.

Throughout 2021, we will continue with a proactive approach to the DWQMS by:

1 Maintaining accreditation to the DWQMS 2.0;

1 Identifyi ng ways to improve the drinking water system and its related processes;

1 Expanding knowledge and involvement of staff for collaboration and integration of the
quality management system;

9 Through the Root Cause Analysis process, e nsuring that any deficiencies identified are
responded to and corrected quickly and efforts are taken to ensure that the problem
does not reoccur;

Page 63 of 166



2020 Annual and Summary Report

1 Collaborating with other municipalities to ensure that we are enhancing our
performance standards and operating practices; and

1 Continuing advancements to emergency prevention and preparedness, including the
risk assessment process.

) Consumer Feedback

Table 31 below represents the number of  all customer calls received , but do not necessarily
reflect the number of ind ividual issues (as more than one call could relate to a single issue).

Table 31 : Number of Customer Calls Received, 201 8-20 20

Tvpe of Call # Calls # Calls # Calls
yp 2018 201 9 2020
116 132 119

Discoloured Water  (Appearance)
Frozen Services 51 54 1
Hydrant - Accident Report 5 1 2
Hydrant i Investigation 25 27 20
Hydrant Out - of-Service 98 133 118
Meter Issues 9 29 22
Other 64 38 22
Pressure Issues 102 74 61
Private Plumbing Issue s 12 14 3
Service Box Repairs 212 220 221
Service Line Leak 73 57 62
Valve (Road valve issues) 28 26 18
Water Quality (Smell/Taste) 62 36 38
Watermain Break Investigation 107 93 61
Watermain Cleaning Program 44 427 10
Watermain Inquiries 5 3 3
Well Interference Inquiries 5 0 2

27 The 2019 Watermain Cleaning Program was cancelled.
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m) The Resources Needed to Maintain the D rinking
W ater System and Q uality Management System

Water Services currently has one full -time Quality Management Specialist, who is also the
Quality Management System Representative . Everyone at Water Services plays a role in
ensuring the success of the Quality Management System. Beyond the work of all staff, the

Quality Management Specialist has access to a Water Compliance Specialist; five Water
Services Technicians; a Customer Service Clerk ; and a seasonal Records Manage  ment
Assistant to ensure that reporting and documentation requirements of the QMS are met .

Operational challenges in the drinking water system continue to drive the need for additional
resources, such as:

1 A changing staff profile, with experienced staff th at have retired or are due to retire in
the next few years;

9 Aging city infrastructure requiring increased capital budget considerations;

9 Increased water supply in order to meet future water demands for future growth

(including considerations of drought and contamination scenarios) requiring increased
capital project and budget considerations;

1 Distribution system issues (e.g. dead ends in the distribution system, frozen city -side
infrastructure, larger infrastructure failures, aging water meter  infrastructure, aging
watermains, watermains located on easements , etc. ); and

9 Private property issues (e.g. substandard water services) , such as water services

prone to freezing or lead services on the private side

n) Results of Infrastructure Review

The identification of water infrastructure requirements are achieved by reviewing the needs

of existing and new infrastructure through the completion of asset management plans both

at Water Services and corporately. The following projects are approved by C ouncil through
the annual budget process.

Distribution Infrastructure Needs

Distribution infrastructure needs are outlined in the Corporate Asset Management Plan ,
which is developed using industry best management practices and completed by the

Corporate Asset Management group in the Engineering and Transportation Service Division
(Engineering Services). This linear plan is reviewed by Water Services who then assist sin
developing a priority s equence for project completion.
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During the annual budget preparation process, Engineering and Water Services review

infrastructure conditions, inventory ag e, CAPS (capital asset prioritiz ~ ation system), system
criticality and the risk assessment outcomes . From this evaluation, Engineering and Water
Services finalize the list of priority projects that also considers the priorities of wastewater

and road reconstruction projects so that these projects can share the costs of excavatio n
and rehabilitation. New linear infrastructure reviews are primarily driven by Engineering

Services.

Annual summaries of road reconstruction, sewer and watermain projects are identified on a
capital project infrastructure map that is released by Engineeri ng and Transportation
Services early spring each year.

Water Supply and Treatment  Facilities Infrastructure Needs

On July 28, 2014 Guelph City Council unanimously approved the Water Supply Master Plan
update, defining preferred water supply servicing alternatives in meeting the needs of
existing customers and future community growth.

I n concert with the Water Supply Masteran®l an Updat e
Transportation Services Division completed an update to the linear water distribution

network model as part of the 2014 Development Charges Background Study to define water

distribution impro  vements needed fo r growth servicing.

As part of the above mentioned studies, a number of system upgrades have been identified

including : additional water supply sources ; new pumping stations ; storage facilities ; and
new water distribution mains. To help integrate these complex works, the City completed

the Pressure Zone 1 and 2 studies in 2015 and 2017, respectively. These studies support

the implementation of capital projects as outlined in the Water and Wastewa ter Capital
Budget deliberations.

In 2017, Water Services completed the Water Facility and Property Asset Management Plan.

This Plan identifies and prioritizes capital projects and land acquisitions required to maintain

and renew its existing facility asse ts and associated operations over a 25 year planning

horizon in accordance with asset management industry best management practices as well

as current codes, guidelines and standards. A 10 -year capital forecast for Facility and Water

Plant Upgrades was pre sented to and endorsed by Council as part of the 20 20 Capital

Budget deliberations to address a backlog in infrastructure investment required to sustain

operation of the Cityés critical water supply facil]

As a result of the above noted studies, key capital projects have been initiated/completed in
2020. The following provides the project name with a brief description of these key projects.
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F.M. Woods Station Upgrades and Engine House and Pumping Station
Building Retrofit

In 2018, works  were initiated on the F.M Woods Station Upgrades to address critical
infrastructure upgrades and renovate the Engine House and Pumping Station Building
(Heritage Building) to provide office space for staff. Works completed in 2020 included the
contractor award and commencement of construction in the Heritage Building, approving the
preliminary floorplan for the F.M. Woods Upgrades, F.M. Woods site preparation and
completion of several studies in support of the F.M. Woods Upgrade including pumping
station h ydraulic modelling, site geotechnical investigation, and replacement reservoir
isolation valve design. The Heritage Building renovation and F.M. Woods Upgrade detailed
design and tendering are scheduled for completion in 2021, with the F.M. Woods Upgrades
being completed in 2024.

Verney Feedermain Valve Repairs

The Verney Feedermain (FM) is a critical artery
The 600 mm Concrete Pressure Pipe FM was originally constructed in 1963 and contains

approximately 35 valve chambers housing various isolation, interconnection (branch) air

and drain valves, which are largely original. An assessment of the chambers, which included

valve, coupling and chamber inspections, was conducted in 2020. Based on the assessment,
recommend ed repairs were proposed to address aging infrastructure and minimize the risk

of infrastructure failure. Repairs will commence in 2021 and continue into 2022.

Clythe Well Treatment Upgrades and Zone 2 East Water Storage Study

The Environmental Assessment (EA) was completed for the Clythe Well station in 2018. As a

result, the City purchased a parcel of land in their preferred location, which will house the

new Water Treatment Plant. Design of this treatment plant will be initiated in 2021 after the

comple tion of the Zone 2 East Water Storage Study, which began in 2018. Within the

Storage Study, existing Zone 2 system constraints were evaluated with the assistance of

hydraulic modelling, and recommendations for system optimization have been provided. The
Zone 2 East Water Storage Study will conclude in 2021 with recommended future

considerations for Zone 2 storage which will inform the Clythe Well Treatment Upgrades

project and may include additional storage at the Clythe Well facility.

Paisley Pumping Sta tion Upgrades

Upgrades to the Paisley Pumping Station were initiated in 2018 and will be completed in
2023 to ensure asset life is maintained. The scope of this project includes re -alignment of
the yard piping to improve operational flexibility and redunda ncy, pump and process piping
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upgrades to increase overall capacity and replacement of aging and outdated SCADA and
electrical systems. Work is also being completed in preparation for the new Paisley Road

Feeder Main Engineering Project, which will promote redundancy in water distribution to the
west side of the City and provide redundancy in supply to the Paisley station. Design of the

new pumping station will wrap up in 2021, with construction commencing in early 2022. A
structural analysis of the reservoi r roof completed in 2020 found that the roof is in poor
condition with extensive cracking in the beams and roof deck. Replacement of the reservoir

roof was recommended and will occur within the next 5 -10 years.

Middle Reach of the Aqueduct

The middle reach of the aqueduct is the last circa 1965 portion of the aqueduct . In 2018 ,
preliminary projects were completed in preparation for the condition assessmentand
potential maintenance of the middle reach of the aqueduct. Studies included completion of

an Environmental Impact Study and key contingency planning for unplanned changes in
water quality  including operational responses . Meetings were also held with vario us
stakeholders including the Township of Puslinch, site neighbours, the Health Unit and the
MECP. In 2020 , a new laneway was constructed to provide operational access to the middle

reach. Following this, a camera inspection of the middle reach was conduct ed and found the
agueduct to be in good condition with only min or maintenance required. This maintenance
will be conducted in 2021 along with the installation of additional security measures along

the middle reach of the aqueduct.

Calico Well Upgrades

The Calico Well was taken out of service in August 2018 for scheduled contact chamber

cleaning and inspection. During the cleaning process, the well casing that extends through

the contact chamber was found to be damaged due to material corr osion and the well was

subsequently removed from service. As a result of this source being off -line, a section of the
feedermain between the station and the Cityds distr.]
out of service. The City intends to drill a repla cement well in 2021 on the Calico Well site.

Following the construction of the new replacement well, hydraulic performance testing will

be conducted along with water quality testing, geophysical logging and a private well

survey. The design of well house b uilding upgrades, including tie in of the new well and

electrical upgrades is also scheduledto commence in 2021.

Membro Well Upgrades

Upgrades to the Membro Well station were initiated in 2019 to bring the new replacement
well online after receiving the final Permit to Take Water from the MECP in October 2019. In
the spring of 2020, a  pumping test was completed on the replacement well to confirm
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pumping capacity and to inform the upgrades. Design of the facility upgrades were initiated
in late 2019 with  completion expected in Q1 2021. Upgrades consist of a building expansion

to the back of the well house, equipping the new replacement well with pump and

instrumentation, replacement of the existing booster pump, process piping modifications

and energy upgr ades, including installation of VFDs and LED lighting. Construction will occur

in 2021.

Guelph South Groundwater Supply Feasibility = Assessment

In 2019, the City retained a consultant to undertake a feasibility study at the Guelph South

test well (GSTW1 -20) in order to assess the feasibility of developing the test well into a

municipal production well, as identified in the Water Supply Master Plan. In 2020, a 30 -day
pumping test was conducted at the test well to estimate the potential production rate from

th e well and to investigate potential impacts to the environment and local water users.
Further, the City also partnered with the University of Guelph G360 Institute on this project

to gain further insight into interactions between the shallow groundwater aq uifer and
surface water in the area. Data collected during the field testing component of the project

are currently being assessed, with final reporting to be completed in 2021.

Logan Well Feasibility Study

In 2019 , the City retained a licensed well contractor to perform some maintenance and

rehabilitation work on the Logan Test Well in preparation to initiate a feasibility study aimed

at evaluating the potential availability of new water supply, as identified in the Water Supply
Master Plan. Additional works onsite included tree clearing and maintenance of the access

laneway in 2019. Preliminary tests of the well were conducted in 2020 to determine the

condition of the well and found the casing and the annular space of the well had degraded.
Due to the degradation, the City will complete a well reconstruction to address the current

deficiency. The well reconstruction, in addition to hydraulic performance testing and water

guality testing will be completed in 2021 at t he test well.

0) Operational Plan Currency, Content and Updates

On an ongoing basis, the Operational Plan is updated by the Quality Management Specialist

with the help of additional Water Services Staff. The Operational Plan was presented to
Council on Janua ry 14, 2019 for endorsement. Updates to the Operational Plan were
communicated to Water Services management and staff via email on November 18, 2020

Notable updates include:

i Element2 7T Quality Management System Policy
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A Updated with new members of Water S ervices Top Management
Element3 7 Commitment and Endorsement

A Updated with new members of Water Services Top Management
Element5 7 Document and Records Control

A QMS 05 -04 Table of Essential Documents: New Arkell PTTW
QMS 06 i Drinking Water System

A QMS 06 and QMS 06 -01: Updated to remove re  -chlorination system at Clythe
station.

A QMS 06 -03: Updated with new  contact information for new Community
Emergency Management Coordinator for Wellington County

A QMS 06 -04: Updated the list of Water Services Programs.

QMS 07 T Risk Assessment

A QMS 07: Updated the responsibilities and procedures section to clearly define
what is done during the annual risk assessment.

A QMS 07 -01: Updated the responsibilities and procedures section to clearly
define what is done during the annual risk assessment.

QMS 08 i Risk Assessment Outcome

A Updated based on 2020 Risk Assessment.

QMS 09 i Organizational Structure, Roles, Responsibilities and Authorities

A Updated to reflect current staff and roles.

QMS 10 i Competencies

A Updated section 1.3 i re: OITs: cannot sign - off on logged data for compliance
purposes, unless authorized by the Owner, the Operating Authority, the ORO or
an Operator in Charge.

A Updated Section 3 to include issuing of QMS 10 forms by the Certification
Specialist and trackin g of the progress and filing the records by the Certification
Specialist.

QMS 11 7 Personnel Coverage

A Updated to identify that there may be a separate ORO for Treatment and
Distribution

A Added information about OnWARN and the Wellington County Mutual Serv ice
Agreement and that we can utilize their personnel in an emergency.

QMS 12 i Communications

A QMS 12: Added a new procedure around how we will communicate the relevant
aspects of the Quality Management System with our Essential Suppliers, as
listed in QMS 13-01.

A QMS 12 -01: Updated the Owner Rep section to add the Director of Public Works
for GET. Removed CAO for Guelph, as the GM Environmental Services is the
designated Owner Representative.
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1 QMS 13 i Essential Supplies and Services
A Updated the procedure for ensuring  the quality of essential supplies and
services.
A Updated QMS 13 -01 to better reflect our Essential Supplies and Services.
T QOMS 15 i Infrastructure Maintenance, Rehabilitation and Renewal
A QMS 15: Updated the table to list the priority ¢ apital projects for 2020 -2021 .
1 QMS 16 i Sampling, Testing and Monitoring
A Updated to reflect current sampling locations.
1 QMS 17 i Measurement and Recording Equipment Calibration and Maintenance
A Updated the procedure for handheld colorimeter verification and calibration.
1 QMS 18 i Emergency Management
A Added that Emergency Testing may not occur if an actual emergency has
happened that year.
T OMS 21 i Continual Improvement
A Updated to reflect current practices for Continual Improvement.

p) Staff Sugge stions

Staff suggestions are identified during: staff and operational meetings; internal and external

audits; debriefs and are taken into account during annual budget processes and continual
improvement meetings. App endix H: Summary of Staff Suggestions includes a listing of
various improvement items that were presented by staff from January 1 to December 31 ,
2020.

g) New or Other Business

There is no further new or other business to report on for 2020.
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Appendix A : Sum mary of Critical Control Points and
Critical Control Limits

A critical control pointisa  n essential step or point in the subject system at which control
can be applied by the operating authority to prevent or eliminate a drinking water health

hazard or to reduce it to an acceptable level. A critical control limit is the point at which a
critical control point response procedure is initiated.

Water Services has identified three critical control points: multi -barrier primary disinfection,
secondary disinfection and backflow prevention. Their critical control points and limits are
described below.

1. Multi - Barrier Primary Disinfection

To remove or inactivate pathogens potentially present in the source water.
Hazard Descriptions and Critical Control Li mits

a) Low Chlorine Dosage
1 Chlorination system failure (e.g. pump, line, fitting, power, PLC, flow meter)
9 Failure of analyzers (POE or process) to alarm
1 Poor chemical quality

Critical Control Limits
1 Low Low and High High  alarm limit range for all stations: 0.40 to 1.9 mg/L
9 Programmed auto shutdown range for all stations: 0.40 to 2.5 mg/L

b) High Turbidity
1 Sudden changes to raw water quality characteristics
9 Failure of aqueduct infrastructure

Critical Control Limits
9 Turbidity alarm ranges for all stations that monitor turbidity: 0.3t0 0.8 ntu
1 Auto diversion at the Glen Diversion Chamber based on turbidity: 0.15 ntu

¢) Inadequate UV Dosage
1 UV Treatment system failure (e.g. UV, UVT and turbidity analyzers, high flow, reactor,
PLC, power, flow meters)
9 High turbidity event

Critical Control Limits
1 UV Dose auto shutdown alarm setpoints
T FM Woods
A (alarm only, does not shutdown) <40mJ/cm ?
1 Water Street Well
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A <45mJ/cm 2 (Trojan controller programmed low)

A 42mJ/cm 2 (redundant PLC programmed lo w)
T Membro Well

A <25 mJ/cm 2 (Trojan controller programmed low)

A <22mJicm 2 (redundant PLC programmed low)

d) Operating a Station in Manual
1 Inadequate CT (Concentration x Time)
1 Low reservoir level
1 Insufficient chlorine residual
1 Low contact time due to POE pump flow rate

Critical Control Limits
1 Manual calculations must show that the minimum CT achieved is 4

2. Secondary Disinfection

To ensure the maintenance of a disinfectant residual throughout the distribution system.
Hazard Descriptions and Critical Contr ol Limits

a) Deterioration of Chlorine Residual

1 Reduced water flows based on demand, pipe size, etc.
Occurrence of dead ends and District Metered Areas
Increased water temperature (temporary mains)
Reaction with organic matter in watermains
Water age in the d istribution system
Water age in storage facilities

= =4 —a —a -

Critical Control Limits

Free Chlorine

Target residual in the distribution system: >0.20 mg/L (operational minimum)
Reportable under the Safe Drinking Water Act: 0.05 mg/L

Consumer Complaints

Related to water quality characteristics (taste, odour, colour, other)

= =4 =4 =4 =4

3. Backflow Prevention

To prevent cross -contamination that can result from the flowing back of, or reversal of the
normal direction of flow of water.

Hazard Descriptions and Critical Control Limit S

a) System contamination from negative or reduced pressure
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Lack of backflow prevention device (including unauthorized connections)
Main breaks or blowouts

Large services (high usage causing reduced pressure)

Temporary connections

Firefighting connections

Dep ressurization from residential usage

Pipe failure (deterioration)

= =4 4 4 -8 -8 -

Critical Control Limits

1 System pressure

1 Alarm set point ranges for pressure: 210 to 900 kPa

1 Consumer Complaints

I Related to system pressure or water quality characteristics (taste, odour, col our,
other)
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Appendix B: Summary of Internal and External Audit
Plans

Table 32 : Summary of Internal and External Audit Plans, 201 9-2021

Guelph Water Services Process or Program

Source Water 1 Source Water Protection Program X X

Source Water i Outdoor Water Use Program X
Source Water 1 Tap Water Promotion, Education & X X
Outreach

Source Water 1 Water Smart Business Program X

Water Supply 1 Source & Treated Water Sampling,
Testing, Monitoring

Water Supply 1 Operational Control: Disinfection,

X X
Minimum Storage, SCADA / Security
Water Supply 17 SCADA Design, Maintenance & Upgrades X X
Water Supply i Water Supply Master Plan ~ Program (new X X
water sources)
Maintenance 1 Instrumentation Calibration / Verification X X X X
Maintenance 1 Well Inspection & Rehabilitation Program X X
Maintenance 1 Preventative & Reactive Maintenance
X X X X
Program
Maintenance 1 Infrastructure (facility and tower) X X
Inspections Program
Distribution Construction T Watermain Maintenance & X X X

Service Connections Improvement

28 | = Internal Audit

29 E = External Audit
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Guelph Water Services Process or Program

Distribution Construction i Leak Detection & Water Loss X

Management

Distribution Construction T No Water Response (e.g. X

frozen pipes)

Distribution Construction i New Watermain Construction X X X

& Reconstruction

Distribution Construction I Temporary Watermains & X X
Service Connections

Distribution Appurtenance Maintenance T Hydrant X

Inspection Program

Distribution Appurtenance Maintenance T Watermain " X

Flushing & Swabbing Program

Distribution Appurtenance Maintenance T Valve Turning X X

Program

Distribution Appurtenance Maintenance i DMAs X

Distribution Appurtenance Maintenance T Water Meter X X

Program

Distribution Appurtenance Maintenance T Infrastructure X X

Locates Program

Infrastructure Programs i Tech Services: New Facility X X
Construction

Infrastructure Programs T Tech Services: Major Facility X X

Upgrades

Infrastructure Programs T Engineering: Infrastructure X

Planning

Infrastructure Programs T Engineering: Water Asset X X
Planning & Condition Assessments

Infrastructure Programs T Engineering/Water: Review of X

Infrastructure and Specifications
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Guelph Water Services Process or Program

Infrastructure Programs I Engineering: Infrastructure X X X

Reconstruction & Planning

Infrastructure Programs i Engineering: New X

Construction (new subdivisions)

Infrastructure Programs T Building Services: Backflow X

Prevention Program

Management T Compliance Program X X
Management 1 Certification Program X X X X
Management 1 Owner Standard of Care X

Management T Customer Services (Administration, X X X X
Distribution & Supply)

Management 1 Human Resources & Supplier X X X
Management 1 Communications X X X X
Management T Review and Provision of Infrastructure X X X
QMS 1 Internal Audit Program X X X X X
QMS 1 Risk Assessments X X X X X
QMS i Continual Improvement X X X X X
QMS i Emergency Management X X X X X
QMS 1 Management Review X X X X
QMS i Document & Records Control X X X X X X
QMS i Drinking Water System X X
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Appendix C:  Total Water Pumped and Instantaneous Flows

This section summarizes the amount of water pumped and instantaneous flows in 2020.

Capacity is calculated by comparing the average pumped or flow value against the MDWL

allowable volume or PTTW flow. Capacity isr epresentative of the conditions of pumping for that
year which may be influenced by other testing programs, maintenance or special operational
conditions. Additionally , the actual capacity of the source may not be achievable with current
infrastructure.  Optimization efforts are included as a component of the Water Supply Master Plan
with the intent to match the actual capacity of the water source with the appropriate

infrastructure.  Section g) Water Supply Capacity  describes capacity in further detail.
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Pumpages to System,

Table 33 below shows the amount of water pumped to system from each facility in

Table 33 : Pumpages (Discharge) to System, January 1 to December

Jan

Feb

Mar

Apr

May

Jun

Jul

January 1
2020 in cubic meters.

31, 2020

I Dec ember

31, 20 20

2020 Annual

and Summary Report

Total
University Water System
Facility Helmar Membro Paisley Net Queensdale Street Discharge
Units m3
Regulatory Limit 6,546 13,738 )
Average 6,153 0 1,317 3,133 2,565 731 0 1,048 901 654 0 1,816 25,607 43,926
Maximum 6,242 0 1,396 4,457 2,610 739 0 1,051 2,708 678 0 2,001 30,332 47,506
Total 190749 0 40,835 97,135 79,528 22,648 1 32,497 27,933 20,265 0 56,301 793,813 1,361,705
Average 6,173 0 1,389 2,863 2,540 807 0 1,040 889 631 0 858 27,094 44,283
Maximum 6,253 0 1,397 3,072 2,647 840 0 1,047 1,650 653 0 1,851 29,421 46,849
Total 172,840 0 38,895 80,163 71,133 22,584 0 29,131 24,882 17,656 0 24,015 758,635 1,239,933
Average 6,149 0 1,294 2,893 2,529 817 0 1,035 322 624 0 836 27,213 43,712
Maximum 6,227 0 1,393 4,130 2,654 832 0 1,038 2,863 648 0 1,807 36,181 52,855
Total 190,634 0 40,126 89,683 78,386 25,327 0 32,091 9,975 19,357 0 25,912 843,595 1,355,085
Average 6,144 0 1,083 2,392 1,725 773 0 1,035 859 494 0 1,195 25,080 41,613
Maximum 6,233 0 1,387 3,399 2,658 801 0 1,038 3,364 661 0 1,766 28,197 43,733
Total 184,306 0 32,487 71,759 76,746 23,182 0 31,060 25,761 14,827 0 35,852 752,398 1,248,377
Average 6,141 0 137 2,913 2,296 746 0 1,034 6,107 0 0 159 24,938 44,470
Maximum 6,201 0 1,384 4,416 2,554 774 0 1,035 9,201 0 0 1,869 29,763 54,274
Total 190,358 0 4,243 90,314 71,177 23,130 0 32,053 189,312 0 0 4,928 773,067 1,378,581
Average 6,071 0 1,321 2,860 2,180 708 0 1,024 5,427 0 938 1,780 26,209 48,518
Maximum 6,153 0 1,394 3,133 2,527 724 0 1,033 6,206 0 2,097 1,905 30,916 53,869
Total 182,131 0 39,622 85,798 65,397 21,228 0 30,722 162,813 0 28,136 53,414 786,265 1,455,526
Average 6,072 0 1,349 2,938 2,363 647 0 1,022 4,747 235 1,569 1,855 27,635 50,433
Maximum 6,132 0 1,411 4,388 2,580 726 0 1,027 6,898 768 2,075 1,893 36,221 60,728
Total 188,239 0 41,809 91,086 73,267 20,051 0 31,682 147,147 7,300 48,644 57,510 856,697 1,563,433
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Total
University Water .M. System
Facility Helmar Membro Paisley Net Queensdale Net Street Discharge
Units m 3 m 3 m3 m 3 m 3 m3 m3 m3 m3 m3 m 3 m 3 m 3
Regulatory Limit 6,546 2,300 5,237 3,100 3,273 13,738 ) 10,300 5,273 5,108 3,400 65,000 n/a
Average 5,715 0 1,355 2,780 2,197 707 0 1,018 3,961 649 1,599 1,739 26,126 47,846
Aug Maximum 6,121 0 1,399 3,034 2,611 719 0 1,031 6,346 746 2,124 1,911 32,227 53,687
Total 177,166 0 42,012 86,174 68,117 21,922 0 31,544 122,783 20,109 49,573 53,903 809,912 1,483,215
Average 6,030 0 1,339 2,760 2,463 376 0 1,016 3,621 672 1,698 1,777 25,313 47,063
Sep Maximum 6,073 0 1,387 4,031 2,579 847 0 1,023 5,306 754 2,122 1,882 30,299 52,250
Total 180,886 0 40,162 82,793 73,885 11,269 0 30,490 108,623 20,152 50,946 53,299 759,385 1,411,891
Average 5,916 0 1,374 3,477 1,008 670 0 1,006 1,989 658 1,688 1,723 24,920 44,428
Oct Maximum 6,051 0 1,383 4,275 2,576 780 0 1,016 4,236 707 2,078 1,884 29,375 47,677
Total 183,381 0 42,605 107,786 31,246 20,764 0 31,185 61,645 20,384 52,340 53,418 772,521 1,377,275
Average 5,957 0 1,310 4,190 1,839 635 0 967 1,763 636 1,478 1,769 23,603 44,148
N[0} Maximum 6,020 0 1,435 4,433 2,664 815 0 1,056 5,436 683 2,041 1,925 27,624 47,745
Total 178,720 0 39,314 125,703 55,168 19,058 0 28,998 52,902 19,092 44,339 53,075 708,080 1,324,447
Average 5,619 0 1,375 3,914 1,994 616 0 1,009 2,091 593 1,645 1,385 21,399 41,641
Dec Maximum 5,980 0 1,384 4,291 2,604 732 0 1,033 5,081 613 1,920 1,860 26,531 48,908
Total 174,189 0 42,620 121,340 61,821 19,097 0 31,268 64,833 18,396 51,006 42,931 663,374 1,290,875
Average 6,012 0 1,220 3,093 2,142 686 0 1,021 2,723 487 885 1,408 25,428 45,173
20 20 Maximum 6,253 0 1,435 4,457 2,664 847 0 1,056 9,201 768 2,124 2,001 36,221 60,728
Year Total 2,193,600 0 444,730 1,129,734 805,872 250,260 0 372,719 998,607 177,539 324,985 514,557 9,277,741 16,490,343
Average Process
e — 92 % 0% 53 % 59 % 71 % 21% 0% n/a 27% 9% nla 41 % 39 % n/a

Page 80 of 166

























































































































































































































































