APPENDIX "G"

ﬁr Ontario

DRINKING WATER WORKS PERMIT
Permit Number: 014-201
Issue Number: 6

Pursuant to the Safe Drinking Water Act, 2002, S.O. 2002, c. 32, and the regulations made thereunder
and subject to the limitations thereof, this drinking water works permit is issued under Part V of the Safe
Drinking Water Act, 2002, S.0. 2002, c. 32 to:

The Corporation of the City of Barrie

70 Collier Street
P.O. Box 400
Barrie, ON L4M 4T5

For the following municipal residential drinking water system:

Barrie Drinking Water System

This drinking water works permit includes the following:

Schedule Description

Schedule A Drinking Water System Description

Schedule B General

Schedule C All documents issued as Schedule C to this drinking water works permit which

authorize alterations to the drinking water system

DATED at TORONTO this 16th day of October, 2014

Signature

Aziz Ahmed, P.Eng.

Director
Part V, Safe Drinking Water Act, 2002


tara.mcarthur
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Permit Number 014-201

Schedule A Issue Date October 16, 2014

System Owner The Corporation of the City of Barrie

Drinking Water System Name Barrie Drinking Water System

Schedule A: Drinking Water System Description

1.0 System Description

1.1 The following is a summary description of the works comprising the above drinking water

system:

Overview

The Barrie Drinking Water System consists of one (1) surface water treatment plant, twelve (12)
groundwater wells, seven (7) booster pumping stations, three (3) in-ground storage reservoirs,
three (3) elevated storage tanks, and approximately 620 kilometers of watermains and

transmission mains.
Barrie Drinking Water System
Water Supply Plant
— Surface Water Treatment Plant

Groundwater Wells

- Well 3A - Well 11
- Well5 - Well 12
- Well7 - Well 13
- Well9 - Well14

Booster Pumping Stations

— Anne North Booster Pump Station
— Big Bay Point Booster Pump Station
— Codrington Booster Pump Station

— Harvie Road Booster Pump Station
— Innisfil Booster Pump Station

— Leacock Booster Pump Station

— Sunnidale Road Booster Pumping Station

Storage Reservoirs

— Anne Street North In-ground Reservoir
— Harvie Road At-Grade Water Reservoir

— Sunnidale Road Reservoir
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Schedule A October 16, 2014

Elevated Storage Tanks

Bayfield Elevated Water Reservoir
Ferndale North Elevated Water Reservoir
Mapleview Elevated Water Reservoir

Surface Water Treatment Plant

Site Description

Name

City of Barrie Surface Water Treatment Plant

Street Address

20 Royal Parkside Drive, Barrie ON L4M 0C4

UTM Coordinates

NAD 83, Zone 17, +/- 3.0 m, 4913080 m N, 609500 m E

System Type

Surface water treatment

Notes

N/A

Surface Water Supply

Intake Pipe
Description Raw water intake pipe equipped with screened intake structure and raw water
sample line extending into Kempenfelt Bay
Dimensions A 1525 mm nominal diameter pipe extending approximately 750 metres at a

depth of approximately 26 m into the Kempenfelt Bay

Mussel Control

A mussel control system utilizing a chlorine gas system to inject chlorine at the
intake using two (2) 50 mm HDPE carrier lines (one duty, one standby)
extending the length of the intake, terminating in a diffuser at the intake
structure

Intake Sampling

Total chlorine residual and pH sampled at the intake structure downstream of

System the chlorine injection location and at the raw water header
Turbidity and temperature sampled at the intake structure upstream of the
chlorine injection location

Notes N/A

Secondary Intake Pipe

Description A second incomplete raw water intake pipe with provision for a chlorine solution
injection line for mussel control and a raw water sample line, for future use if
required

Dimensions A 1525 mm nominal diameter pipe extending approximately 150 metres
(terminated with a blind flange)

Notes N/A
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Low Lift Works

Low Lift Pumping Station

Location

23 Camelot Square, Barrie ON

UTM Coordinates

NAD 83, UTM Zone 17, 609040 m E, 4913821 m N

Description

One (1) 20 m diameter by 14 m deep in-ground wet well structure with two (2)
interconnected raw water wet well cells of equal size, with provision to isolate
each cell through one (1) 1200 mm by 1800 mm isolation sluice gate. Each cell
equipped with one (1) 1200 mm by 1800 mm inlet sluice gate

Equipment

One (1) travelling screen and one (1) fixed screen, one in each wet well cell,
with a mesh opening size of 9.5 mm

One (1) duty 900 mm discharge header complete with a 600 mm magnetic flow
meter and surge/pressure relief valves and one (1) standby 900 mm discharge
header complete with a 600 mm magnetic flow meter and surge/pressure relief
valves, both connected to 900 mm and 600 mm raw water mains

Pumps

Two (2) variable speed vertical turbine raw water pumps, each rated at 31.5
ML/d at 55 m TDH

One (1) variable speed vertical turbine raw water pump rated at 15.75 ML/d at
49 m TDH

One (1) constant speed vertical turbine raw water pump rated at 15.75 ML/d at
49 m TDH

Chlorine

A chlorine gas system used for pre-chlorination (mussel control) and
disinfection located at the low lift pumping station in one tonne chlorine gas
cylinders and stored in a chlorine gas storage room

A dry type chlorine gas scrubber capable of neutralizing 200 kg/min of chlorine
gas or one (1) complete one tonne chlorine gas cylinder

Notes

N/A

Strainers

Membrane Feed Strainers

Description Two (2) self-cleaning strainers (one duty, one standby) with mesh openings of
0.5 mm
Notes Hydraulic pressure differential indicates need for cleaning
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014-201 Schedule A October 16, 2014

Flocculation

Flocculation Tanks

Description A flocculation system consisting of two (2) basins, each with two (2)
compartments. Each compartment containing one mechanical mixer

Dimensions Each basin with a total storage volume of 670 m3

Monitoring A sampling station complete with temperature transmitter, turbidity analyzer

and pH analyser located immediately upstream of the dynamic mixer
One (1) ultrasonic level sensor located in the flocculation inlet channel

Notes N/A

Primary Membrane Filtration

Filters
Description A total of five (5) trains for a total firm production of 60 ML/day
Pumps Five (5) variable speed centrifugal type permeate pumps (one per train), each

pump capable of delivering 1,012 m3/hour with a TDH of 15.8 m, complete with
a magnetic flow meter and a sampling station on each permeate discharge
monitoring turbidity and a particle counter on the combined primary permeate
header

Two (2) recirculation pumps (one duty, one standby) capable of delivering 214
m3/hour at a TDH of 8.1 m to transfer membrane cleaning solution into the
membrane tanks and to complete neutralization within the neutralization tanks.
The recirculation pumps are shared with the secondary membrane system

Two (2) heated water recirculation pumps (one duty, one standby) to circulate
water within the membrane tank during a recovery clean and capable of
delivering 18 m3/hour at a TDH of 10 m. The pumps are shared with the
secondary membrane system

Two (2) backpulse pumps, (one duty, one standby) capable of delivering 1,012
m3/hour with a TDH 16.1 m to draw water from the backpulse tanks and to
reverse flow through the primary membranes to remove foulants

Tanks Two (2) concrete equalization tanks (one duty, one standby) with volumes of
685 m3 (Equalization tank #1) and 875 m? (Equalization Tank #2) used for
primary membrane backwash water and GAC backwash water storage. Each
tank is equipped with an ultrasonic level sensor

Two (2) concrete neutralization tanks (one duty, one standby) with the
dimensions of 2.4 m by 3.6 m by 4.7 m high and an operating volume of 35 m3
for the neutralization of the membrane cleaning solution, and heating of water
for the membrane heated cleans. Each tank is shared with the secondary
membrane system and equipped with an ultrasonic level sensor

Heat Cleaning Heated cleaning system utilizing hot water from the building services boilers
System through a heat exchanger, and comprised of air separators, pressure and
temperature gauges, pressure and flow switches and associated valves and
piping. The heated cleaning system is shared with the secondary membrane
system
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Air Compressors

Two (2) air compressors (one duty, one standby) for providing compressed air
to the pneumatic valves. The air compressors are shared with the secondary
membrane system

Air Blowers

Two (2) air blowers (one duty, one standby) capable of delivering
approximately 1100 Nm3/h for providing scouring air to the membrane tanks
during backwashes and chemical cleans

Air Removal System

Ejector on each primary membrane header to evacuate air from the system

Primary Membrane
Feed Channel

One (1) concrete primary membrane feed channel equipped with two (2)
ultrasonic level sensors

Monitoring Operating interface that monitors membrane integrity testing, log reduction
value criteria, filtrate turbidity measurements, particulate counts, maintenance
clean sequences and operating pressures

Notes N/A

Secondary Membrane Filtration

Filters

Description

Two (2) trains each with a production rate of 3.3 ML/day

Pumps

Two (2) variable speed centrifugal type permeate pumps (one per train)
capable of delivering 1.58 ML/d each, complete with a magnetic flow meter and
a sampling station on each permeate discharge pipe monitoring turbidity and a
particulate counter on the combined secondary permeate header

Tanks

Two (2) concrete waste tanks (one duty, one standby) with the dimensions of
5.0 m by 3.2 m by 4.7 m high and 7.0 m by 3.0 m by 4.7 m high, used for
temporary storage of secondary membrane backwash water, neutralized
secondary membrane chemical waste and flocculation drain lines. Each tank is
equipped with an ultrasonic level sensor. Turbidity and total suspended solids
analyzers are located at the combined discharge of the waste tanks to sewer

Air Blowers

Two (2) air blowers (one duty, one standby) capable of delivering
approximately 1100 Nm?3/h for providing scouring air to the membrane tanks
during backwashes and chemical cleans

Air Removal System

Ejectors are located on each secondary membrane header to evacuate air
from the system

Secondary
Membrane Feed
Channel

One (1) concrete secondary membrane feed channel equipped with one (1)
ultrasonic level sensor

Monitoring Operating interface that monitors membrane integrity testing, log reduction
value criteria, filtrate turbidity measurements, particulate counts, maintenance
clean sequences and operating pressures

Notes N/A
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Granular Activated Carbon Contractors

Dimensions Three (3) granular activated carbon contactors, with a total carbon volume of
120 m3

Backwash Pumps Two (2) backwash pumps (one duty, one standby) capable of delivering 44
ML/day at a TDH of 12 m.

Notes N/A

Chlorine Contact Chamber/On-Site Storage

Reservoir
Chlorine Contact Two (2) 5 ML chlorine contact tanks, each tank directly joined to the adjacent
Tank reservoir cells via a weir and equipped with a 450 mm magnetic flow meter and

an ultrasonic level sensor
A sampling station at the weir capable of monitoring pH and free chlorine

In-ground reservoir Two (2) 5 ML inground interconnected reservoirs, complete with baffles and
equipped with an ultrasonic level sensor for monitoring water levels in the

reservoir
Notes N/A
High Lift Works
High Lift Pumps
Description Six (6) fixed speed vertical turbine pumps to provide a firm capacity of 72
ML/day (described below)
Pumps Two (2) constant speed high lift pumps each rated at 29 ML/day, at a TDH of
65.5m
Three (3) constant speed high lift pumps each rated at 14.5 ML/day at a TDH
of 65.5m

One (1) constant speed high lift pump rated at 7.0 ML/day at a TDH of 65.5 m
for use during low demand periods

Sampling A sampling station on the discharge of the high lift header capable of
monitoring pH, temperature, free chlorine and turbidity
Notes One (1) 900 mm discharge header complete with a 600 mm magnetic flow

meter and surge/pressure relief valve and one (1) standby 900 mm discharge
header complete with a 600 mm magnetic flow meter and surge/pressure relief
valve, both connected to a 1200 mm watermain

Standby Power

Equipment One (1) 2,000 kW diesel fired generator with a 25,000 L fuel tank to provide
standby power requirements for Phase 1. The generator also supplies power
to the low lift pumping station via a 13.8 kV feeder

Notes N/A
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Chemical Addition

Coagulant

Description Coagulant dosing system

Feed Point Coagulant added and mixed after the strainers using a 900 mm inline dynamic
mixer

Equipment Two (2) coagulant storage tanks 25,000 L each, complete with spill
containment
Two (2) peristaltic dosing pumps (one duty, one standby) capable of providing
the appropriate dosage

Notes N/A

Sulphuric Acid

Description Sulphuric acid dosing system

Equipment Two (2) sulphuric acid storage tanks, 25,000 L each, complete with spill
containment

Two (2) peristaltic dosing pumps (one duty, one standby) capable of providing
the appropriate dosage

Notes N/A

Sodium Hypochlorite

Description Sodium Hypochlorite dosing system

Equipment One (1) 1,000 L sodium hypochlorite storage tank and tote, spill containment

Two (2) peristaltic dosing pumps (one duty, one standby) capable of providing
the appropriate dosage

Notes N/A

Sodium Hydroxide

Description Sodium Hydroxide dosing system

Equipment One (1) 1,000 L sodium hydroxide storage tank and tote, spill containment

Two (2) peristaltic dosing pumps (one duty, one standby) capable of providing
the appropriate dosage

Notes N/A
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Citric Acid
Description Citric acid dosing system
Equipment One (1) 1,000 L citric acid storage tank and tote, spill containment
Two (2) peristaltic dosing pumps (one duty, one standby) capable of providing
the appropriate dosage
Notes N/A

Calcium Thiosulfate

Description Calcium thiosulphate dosing system

Equipment One (1) 1,000 L calcium thiosulphate storage tank and tote, spill containment

Two (2) peristaltic dosing pumps (one duty, one standby) for membrane
cleaning neutralization capable of delivering the appropriate dosage

Two (2) peristaltic dosing pumps (one duty, one standby) for emergency plant
overflow dechlorination capable of delivering the appropriate dosage

Notes N/A

Chlorine

Description A chlorine gas system used for primary and secondary disinfection

Primary Feed Point The chlorine contact tank inlet at surface water treatment plant

Secondary Feed The high lift discharge header prior to entry to the distribution system at the
Point surface water treatment plant
Equipment Chlorine gas held in one tonne cylinders and stored in a chlorine storage room

A dry type chlorine gas scrubber capable of neutralizing 200 kg/min of chlorine
gas or one (1) complete one tonne chlorine gas cylinder

Notes N/A
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Groundwater Wells

Well 3A, Anne Street

Location 54 Anne Street South, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 603383 m, Northing 4914769 m
WWR No. 5732108

Description Drilled groundwater well, pumphouse and appurtenances

Source Type Non-GUDI

Dimensions 610 mm diameter, 107 m deep

Equipment Vertical turbine pump rated at 75.7 L/s, 47.2 m TDH

200 mm diameter discharge line and magnetic flowmeter connected to the well
pump header and to the Chlorine Contact Chamber

One (1) vertical turbine high lift water pump, with a rated capacity of 75.7 L/s at
a TDH of 64.9 m with a 200 mm diameter discharge line and magnetic
flowmeter connected to the distribution system

Continuous on-line free chlorine residual and turbidity analyzers, including
alarms, to monitor continuous chlorine disinfection prior to entry into the
distribution system, including interlock between the chlorine analyzer and high
lift pump to shut down the pump on low free chlorine residual

Appurtenances including a pump control valve and process piping

Associated SCADA, electrical, mechanical, and controls for an operable
system

Chlorine Disinfection

A chlorine disinfection system in a separate room in the pumphouse, consisting
of two (2) chlorine gas cylinders including weigh scales, automatic switchover
regulators, an automated control valve and with an injector (located in the
pump room) with a feed line discharging into the well pump header prior to
entry into the Chlorine Contact Chamber

A single cell, in-ground Chlorine Contact Chamber having a minimum usable
storage volume of 182 m3, an ultrasonic liquid level transmitter with alarms,
goose necked vents complete with insect screen overflow complete with air
gap, and vandal proof water tight access hatchways, dedicated to provide the
required CT prior to the first customer

Iron and Manganese
Sequestering

An iron and manganese sequestering system utilizing a sodium silicate
sequestering agent, consisting of a 2,788 L capacity storage tank, within a
fabricated steel crib for secondary containment, and one (1) automated
chemical metering pump with a feed line system discharging into the well pump
header prior to entry into the Chlorine Contact Chamber

Stand-by Power

None

Notes

N/A
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Well 5, John Street

Location 217 John Street, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 602923 m and Northing 4914271 m

WWR No. 5700271

Description Drilled groundwater well, pumphouse and appurtenances

Source Type Non-GUDI

Dimensions 660 mm diameter, 106 m deep

Equipment One vertical turbine well pump rated at 75.7 L/s, 76.8 m TDH, located in the
well pumphouse with a 200 mm diameter discharge line connected to the well
pump header and magnetic flow meter prior to entry into the distribution system
Continuous on-line free chlorine residual and turbidity analyzers, located in the
well pumphouse, including alarms to monitor continuous chlorine disinfection
prior to entry into the distribution system including interlock between the
continuous chlorine residual analyzer and the vertical turbine well pump to shut
down the vertical turbine well pump on low free chlorine residual
Appurtenances and process piping, including a pump to waste connection,
magnetic flowmeter and chemical injection points, prior to entry into the
dedicated chlorine contact pipe
Associated SCADA, electrical, mechanical and controls for an operable system

UV Primary Primary disinfection provided by a UV system (for a groundwater raw water

Disinfection supply in accordance with O. Reg. 170/03) composed of a UV reactor and a

UV control cabinet. The UV reactor is a 300 mm cross flow design with four (4)
medium pressure high intensity (MPHI) lamps, each MPHI lamp is equipped
with a dedicated UV intensity sensor calibrated for 254 nm wave length. The
MPHI lamps are housed in a quartz sleeve fitted with an automatic cleaning
mechanism. The UV disinfection system is designed to provide a dosage of 40
mJ/cm? with a minimum UV transmittance of 85% and a maximum flow rate of
75.7 L/s. The UV control cabinet contains four (4) ballasts (1 ballast per each
MPHI lamp) and maintains the UV dosage including controls and alarms to
monitor continuous UV disinfection prior to entry into the distribution system
including interlock between the UV monitors and vertical turbine well pump to
shut down the vertical turbine well pump on low UV disinfection

Chlorine Secondary
Disinfection

A secondary paced to flow disinfection system in a separate room in the well
pumphouse, consisting of two (2) chlorine gas cylinders including weigh scales,
automatic switchover regulators injector, an automated control valve and a
feed line and chlorine booster pump discharging into the well pump header in
the well pumphouse prior to entry into the distribution system

Iron and Manganese
Sequestering

An iron and manganese sequestering system in the well pumphouse, utilizing a
sodium silicate sequestering agent, consisting of a 4,540 L capacity double
wall storage tank, with vacuum monitoring for secondary containment, and one
automated chemical metering pump with a feed line system discharging into
the well pump header in the well pumphouse prior to the entry into the
distribution system

Stand-by Power

A 130 kW standby diesel generator complete with automatic transfer switch
and one 1,135 L capacity diesel fuel storage tank and concrete containment
crib. Standby power provided is sufficient to maintain full operation of the
facility

Notes

N/A
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Well 7, Sarjeant Drive

Location 44 Sarjeant Drive, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 602484 m and Northing 4914187 m
WWR No. 5709125

Description Drilled groundwater well, pumphouse and appurtenances

Source Type Non-GUDI

Dimensions 762 mm diameter, 100.7 m deep

Equipment One vertical turbine well pump rated at 75.7 L/s at a TDH of 82.3 m located in

the well pumphouse with a 200 mm diameter discharge line connected to the
well pump header and magnetic flow meter prior to entry into the dedicated
Chlorine Contact Pipe

Continuous on-line free chlorine residual and turbidity analyzers, located in the
well pumphouse, including alarms to monitor continuous chlorine disinfection
prior to entry into the distribution system including interlock between the
continuous chlorine residual analyzer and the vertical turbine well pump to shut
down the vertical turbine well pump on low free chlorine residual

Appurtenances including pump control valve and process piping

Associated SCADA, electrical, mechanical and controls for an operable system

Chlorine Disinfection

A paced to flow disinfection system in a separate room in the well pumphouse,
consisting of two (2) chlorine gas cylinders including weigh scales, automatic
switchover regulators injector, an automated control valve and a feed line and
chlorine booster pump discharging into the well pump header in the well
pumphouse prior to entry into the dedicated Chlorine Contact Pipe

An in-ground dedicated Chlorine Contact Pipe, 2,100 mm diameter and 30.5 m
long, located adjacent to the well pumphouse, including five (5) perforated
baffle walls, vandal proof water tight access hatchways; dedicated to provide
the required CT prior to the first customer

Iron and Manganese
Sequestering

A paced to flow iron and manganese sequestering system in the well
pumphouse, utilizing a sodium silicate sequestering agent, consisting of a
4,540 L capacity double wall storage tank, with vacuum monitoring for
secondary containment, and one automated chemical metering pump with a
feed line system discharging into the well pump header in the well pumphouse
prior to the entry into the dedicated Chlorine Contact Pipe

Stand-by Power

A 130 kW standby diesel generator complete with automatic transfer switch
and one 1,135 L capacity diesel fuel storage tank and concrete containment
crib. Standby power provided is sufficient to maintain full operation of the
facility

Notes

N/A
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Well 9, Johnson Street

Location 168 Johnson Street, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 607034 m and Northing 4917647 m
WWR No. 5712496

Description Drilled groundwater well, pumphouse and appurtenances

Source Type Non-GUDI

Dimensions 610 mm diameter, 93 m deep

Equipment A vertical turbine well pump, rated at 75.7 L/s at a TDH of 48.8 m, with a 250

mm diameter discharge line and magnetic flowmeter connected to the well
pump header to the Chlorine Contact Chamber

One (1) vertical turbine high lift water pump, with a rated capacity of 75.7 L/s at
a TDH of 85 m with a 200 mm diameter discharge line and magnetic flowmeter,
shared with the Well 13 high lift pump, connected to the distribution system

Continuous on-line free chlorine residual and turbidity analyzers, including
alarms, to monitor continuous chlorine disinfection prior to entry into the
distribution system, including interlock between the chlorine analyzer and the
high lift pump to shut down the pump on low free chlorine residual

Appurtenances including pump control valve and process piping

Associated SCADA, electrical, mechanical, and controls for an operable
system

Chlorine Disinfection

A paced to flow disinfection system in a separate room in the pumphouse,
consisting of two (2) chlorine gas cylinders including weigh scales and
automatic switchover regulators, and with an injector (located in the pump
room), an automated control valve and with a feed line discharging into the well
pump header prior to entry into the Chlorine Contact Chamber

A twin cell, in-ground Chlorine Contact Chamber having a minimum one (1) cell
usable storage volume of 182 m? including baffle walls, dedicated to Well 9 that
provides the required CT prior to the first customer

Iron and Manganese
Sequestering

A paced to flow iron and manganese sequestering system utilizing a sodium
silicate sequestering agent, consisting of an 8,000 L capacity storage tank,
shared with Well 13, within a concrete crib for secondary containment, and one
(1) dedicated automated chemical metering pump with a feed line system
discharging into the well pump header prior to entry into the Chlorine Contact
Chamber

Stand-by Power

A 300 kW standby diesel generator operated for either the Well 9 or Well 13
well pump and their associated systems (the other will be locked out), complete
with automatic transfer switch and one (1) 900 L diesel fuel storage tank and
concrete crib containment located in the Well 13 pumphouse

Notes

Second cell of in-ground Chlorine Contact Chamber is dedicated to Well 13
treatment under normal operating conditions
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Well 11, Heritage Park

Location 5 Simcoe Street, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 604692 m and Northing 4915824 m

WWR No. 5719246

Description Drilled groundwater well, pumphouse and appurtenances

Source Type Non-GUDI

Dimensions 610 mm diameter, 61.2 m deep

Equipment A vertical turbine well pump, rated at 105.3 L/s at a TDH of 114.9 m with a 250

mm diameter discharge line and magnetic flowmeter connected to the well
pump header to the supply main through a chlorine contact chamber of 18.3 m
in length and 2.1 m in diameter

Appurtenances including gate valve and process piping

Associated SCADA, electrical, mechanical, and controls for an operable
system

Chlorine Disinfection

A paced to flow disinfection system consisting of two (2) chlorine gas cylinders
including weigh scales, automatic switchover regulators, an injector and
chlorine booster pump (located in the pump room), an automated control valve
and with a feed line discharging into the well pump header prior to entry into
the supply main to the Simcoe Street Chlorine Contact Chamber

An in-ground chlorine contact chamber, 2.1 m diameter and 18.3 m long
equipped with baffles and vandal proof water tight hatchway, located
approximately 22 m north of the well

Iron and Manganese
Sequestering

A paced to flow iron and manganese sequestering system utilizing a sodium
silicate sequestering agent, consisting of a 2,788 L capacity storage tank,
within a fabricated steel crib for secondary containment and one (1) automated
chemical metering pump with a feed line system discharging into the well pump
header prior to entry into the supply main to the Simcoe Street Chlorine
Contact Chamber

Stand-by Power

A 350 kW standby diesel generator operated for either the Well 11 or Well 14
well pump and their associated systems (the other will be locked out), complete
with automatic transfer switch and one (1) 1,135 L diesel fuel storage tank and
concrete crib containment located in the Well 14 pumphouse. Standby power
provided is sufficient to maintain full operation of Well 11 or Well 14 but not
both

Notes

N/A
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Well 12, Centennial Park

Location 85 Lakeshore Drive, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 604479 m and Northing 4914589 m
WWR No. 5720696

Description Drilled groundwater well, pumphouse and appurtenances

Source Type Non-GUDI

Dimensions 762 mm diameter, 84 m deep

Equipment A vertical turbine well pump, rated at 105.3 L/s at a TDH of 127.1 m, with a

300 mm diameter discharge line and magnetic flowmeter connected to the well
pump header to the Chlorine Contact Pipe

Continuous online free chlorine residual and turbidity analyzers, including
alarms, to monitor continuous chlorine disinfection prior to entry into the
chlorine contact/transmission main, including interlock between the chlorine
analyzer and the well pump to shut down the pump on low free chlorine
residual

Appurtenances and process piping including a pump to waste connection,
magnetic flowmeter and chemical injection points, prior to entry into the
dedicated chlorine contact pipe

Associated SCADA, electrical, mechanical, and controls for an operable
system

Chlorine Disinfection

A paced to flow disinfection system in a separate room in the pumphouse,
consisting of two (2) chlorine gas cylinders including weigh scales, automatic
switchover regulators, an automated control valve and with an injector and
chlorine booster pump (located in the pump room) with a feed line discharging
into the well pump header prior to entry into the Chlorine Contact Pipe

A minimum of 750 m of 600 mm diameter transmission main which is utilized
as a Chlorine Contact Pipe with a combined rated pump capacity of
approximately 316 L/s

Iron and Manganese
Sequestering

A paced to flow iron and manganese sequestering system utilizing a sodium
silicate sequestering agent, consisting of a 2,788 L capacity storage tank,
within a fabricated steel crib for secondary containment, and one (1) automated
chemical metering pump with a feed line system discharging into the well pump
header prior to entry into the Chlorine Contact Pipe

Stand-by Power

A 210 kW standby diesel generator complete with automatic transfer switch
and one (1) 900 L diesel fuel storage tank and concrete crib containment.
Standby power provided is sufficient to maintain full operation of the facility

Notes

N/A
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Well 13, Johnson Street

Location 168 Johnson Street, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 607016 m and Northing 4917663 m
WWR No. 5724686

Description Drilled groundwater well, pumphouse and appurtenances

Source Type Non-GUDI

Dimensions 610 mm diameter, 97.8 m deep

Equipment A vertical turbine well pump, rated at 75.7 L/s at a TDH of 54.9 m, with a 250

mm diameter discharge line connected to the well pump header and magnetic
flowmeter to a separate Chlorine Contact Chamber beneath the pumphouse
building as referenced for Well 9 with a dedicated cell for the Well 13 supply

One (1) sand separator rated at 75.7 L/s

One (1) vertical turbine high lift water pump, with a rated capacity of 75.7 L/s at
a TDH of 85 m with a 200 mm diameter discharge line and magnetic flowmeter,
shared with the Well 9 high lift pump, connected to the distribution system

Continuous online free chlorine residual and turbidity analyzers, including
alarms, to monitor continuous chlorine disinfection prior to entry into the
distribution system, including interlock between the chlorine analyzer and the
high lift pump to shut down the pump on low free chlorine residual

Appurtenances including pump control valve with isolation valve and process
piping

Associated SCADA, electrical, mechanical, and controls for an operable
system

Chlorine Disinfection

A paced to flow disinfection system in a separate room in the pumphouse,
shared with Well 9, consisting of two (2) chlorine gas cylinders including weigh
scales, automatic switchover regulators, an automated control valve, and with
an injector (located in the pump room) with a feed line discharging into the well
pump header prior to entry into the Chlorine Contact Chamber

A twin cell, in-ground Chlorine Contact Chamber having a minimum one (1) cell
usable storage volume of 182 m? including baffle walls, dedicated to Well 13
that provides the required CT prior to the first customer

Iron and Manganese
Sequestering

A paced to flow iron and manganese sequestering system utilizing a sodium
silicate sequestering agent, consisting of an 8,000 L capacity storage tank,
shared with Well 9, within a concrete crib for secondary containment, and one
(1) automated dedicated chemical metering pump with a feed line system
discharging into the well pump header prior to entry into the Chlorine Contact
Chamber

Stand-by Power

A 300 kW standby diesel generator operated for either the Well 9 or Well 13
well pump and their associated systems (the other will be locked out), complete
with automatic transfer switch and one (1) 900 L diesel fuel storage tank and
concrete crib containment located in the Well 13 pumphouse and shared with
Well 9. Standby power provided is sufficient to maintain full operation of Well 9
or Well 13 but not both

Notes

First cell of in-ground Chlorine Contact Chamber is dedicated to Well 9
treatment, under normal operating conditions
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Well 14, Heritage Park

Location 19 Simcoe Street, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 604660 m and Northing 4915792 m
WWR No. 5727877

Description Drilled groundwater well, pumphouse and appurtenances

Source Type Non-GUDI

Dimensions 610 mm diameter, 61.1 m deep

Equipment A vertical turbine well pump, rated at 105.3 L/s at a TDH of 114.3 m, with a

300 mm diameter discharge line and magnetic flowmeter connected to the well
pump header to the dedicated Chlorine Contact Pipe

One (1) sand separator rated at 106.1 L/s

Continuous online free chlorine residual and turbidity analyzers, including
alarms, to monitor continuous chlorine disinfection prior to entry into the
transmission main, including interlock between the chlorine analyzer

and the well pump to shut down the pump on low free chlorine residual

Appurtenances and process piping including a pump to waste connection,
magnetic flowmeter and chemical injection points, prior to entry into the
dedicated chlorine contact pipe

Associated SCADA, electrical, mechanical, and controls for an operable
system

Chlorine Disinfection | A paced to flow disinfection system in a separate room in the pumphouse,
consisting of two (2) chlorine gas cylinders including weigh scales and
automatic switchover regulators, an automated control valve, and with an
injector and chlorine booster pump (located in the pump room) with a feed line
discharging into the well pump header prior to entry into the dedicated Chlorine
Contact Pipe

Common 900 m of 450 mm diameter dedicated Chlorine Contact Pipe and
150 m of 400 mm diameter dedicated Chlorine Contact Pipe with a rated pump
capacity of approximately 105 L/s

Iron and Manganese | A paced to flow iron and manganese sequestering system utilizing a sodium
Sequestering silicate sequestering agent, consisting of a 2,788 L capacity storage tank,
within a fabricated steel crib for secondary containment, and one (1) automated
chemical metering pump with a feed line system discharging into the well pump
header prior to entry into the dedicated Chlorine Contact Pipe

Stand-by Power A 350 kW standby diesel generator operated for either the Well 11 or Well 14
well pump and their associated systems (the other will be locked out) complete
with automatic transfer switch and one (1) 1,135 L diesel fuel storage tank with
concrete crib containment located in the Well 14 pumphouse and shared with
Well 11. Standby power provided is sufficient to maintain full operation of Well
11 or Well 14 but not both

Notes N/A
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Well 15, Centennial Park

Location 55 Lakeshore Drive, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 604425 m and Northing 4915194 m

WWR No. 5728705

Description Drilled groundwater well, pumphouse and appurtenances

Source Type Non-GUDI

Dimensions 610 mm diameter, 61.1 m deep

Equipment A vertical turbine well pump, rated at 105.3 L/s at a TDH of 127.1 m, with a 300

mm diameter discharge line and magnetic flowmeter connected to the well
pump header to the dedicated Chlorine Contact Pipe

Continuous online free chlorine residual and turbidity analyzers, including
alarms, to monitor continuous chlorine disinfection prior to entry into the
chlorine contact/transmission main, including interlock between the
chlorine analyzer and the well pump to shut down the pump on low free
chlorine residual

Appurtenances and process piping including a pump to waste connection,
magnetic flowmeter and chemical injection points, prior to entry into the
dedicated chlorine contact pipe

Associated SCADA, electrical, mechanical, and controls for an operable
system

Chlorine Disinfection

A paced to flow disinfection system in a separate room in the pumphouse,
consisting of two (2) chlorine gas cylinders including weigh scales and
automatic switchover regulators, an automated control valve and with an
injector and chlorine booster pump (located in the pump room) with a feed line
discharging into the well pump header prior to entry into the dedicated Chlorine
Contact Pipe

A minimum of 715 m of 500 mm and 600 mm Transmission Main that is utilized
as Chlorine Contact Pipe, with a combined minimum pump capacity of 210 L/s.

Iron and Manganese
Sequestering

A paced to flow iron and manganese sequestering system utilizing a sodium
silicate sequestering agent, consisting of a 200 L capacity storage tank, within
a fabricated steel crib for secondary containment, and one (1) automated
chemical metering pump with a feed line system discharging into the well pump
header prior to entry into the dedicated Chlorine Contact Pipe

Stand-by Power

A 230 kW standby diesel generator complete with automatic transfer switch
and one (1) 900 L diesel fuel storage tank and concrete crib containment.
Standby power provided is sufficient to maintain full operation of the facility

Notes

N/A
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Well 16, Brown Wood Drive

Location 101 Brown Wood Drive, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 604025 m and Northing 4919588 m

WWR No. 5733545

Description Drilled groundwater well, pumphouse and appurtenances

Source Type Non-GUDI

Dimensions 600 mm diameter, 74.7 m deep

Equipment A vertical turbine well pump, rated at 90.8 L/s at a TDH of 42.67 m, with a 300

mm diameter discharge line and magnetic flowmeter connected to the well
pump header to the Chlorine Contact Chamber

One (1) vertical turbine variable frequency drive high lift water pump, with a
rated capacity of 90.8 L/s at a TDH of 82.55 m with a 300 mm diameter
discharge line and magnetic flowmeter connected to the distribution system

Continuous online free chlorine residual and turbidity analyzers, including
alarms, to monitor continuous chlorine disinfection prior to entry into the
distribution system, including interlock between the chlorine

analyzer and the high lift pump to shut down the pump on low free chlorine
residual

Appurtenances including pump check valve and process piping

Associated SCADA, electrical, mechanical, and controls for an operable
system

Chlorine Disinfection

A paced to flow disinfection system in a separate room in the pumphouse,
consisting of two (2) chlorine gas cylinders including weigh scales and
automatic switchover regulators, with an injector, an automated control valve,
and a feed line discharging into the well pump header prior to entry into the
Chlorine Contact Chamber

A single cell, in-ground Chlorine Contact Chamber having a minimum usable
storage volume of 141 m?3 including baffle walls, ultrasonic liquid level
transmitter with alarms, goosenecked vents complete with insect screen
overflow complete with air gap, vandal proof water tight access hatchways;
dedicated to provide the required CT prior to the first customer

Iron and Manganese
Sequestering

A paced to flow iron and manganese sequestering system utilizing a sodium
silicate sequestering agent, consisting of a 3,300 L capacity storage tank,
within a fabricated steel crib for secondary containment, and one (1) automated
chemical metering pump with a feed line system discharging into the well pump
header prior to entry into the Chlorine Contact Chamber

Stand-by Power

A 275 kW standby diesel generator complete with automatic transfer switch
and one (1) 948 L diesel fuel storage tank and concrete crib containment.
Standby power provided is sufficient to maintain full operation of the facility

Notes

N/A
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Well 17, Cross Street

Location 34 Cross Street, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 602045 m and Northing 4913788 m
WWR No. 5737406

Description Drilled groundwater well, pumphouse and appurtenances

Source Type Non-GUDI

Dimensions 600 mm diameter, 105.2 m deep

Equipment A vertical turbine well pump rated at 130 L/s, 121 m TDH, located in the well

pumphouse with a 250 mm diameter discharge line connected to the well pump
header and magnetic flow meter prior to entry into the dedicated Chlorine
Contact Pipe

One sand separator rated at 130 L/s

Continuous on-line free chlorine residual and turbidity analyzers for Well 17
located in the well pumphouse, including alarms to monitor continuous chlorine
disinfection prior to entry into the dedicated Chlorine Contact Pipe including
interlock between the continuous chlorine residual analyzer and the Well 17
vertical turbine well pump to shut down the vertical turbine well pump on low
free chlorine residual

A continuous on-line free chlorine residual and turbidity analyzer for Well 18
located in the well pumphouse, including alarms to monitor continuous chlorine
disinfection prior to entry into the dedicated chlorine contact pipe including
interlock between the continuous chlorine analyzer and the Well 18 vertical
turbine pump to shut down the vertical turbine pump on low residual

Appurtenances and process piping including a pump to waste connection,
magnetic flowmeter and chemical injection points, prior to entry into the
dedicated chlorine contact pipe

Associated SCADA, electrical, mechanical and controls for an operable system

Process piping, including magnetic flowmeter and chemical injection points,
prior to entry into the dedicated Chlorine Contact Pipe

Chlorine Disinfection

A paced to flow disinfection system dedicated to Well 17, in a separate room
shared with Well 18 works, in the well pumphouse, consisting of two (2)
chlorine gas cylinders including weigh scales, automatic switchover regulators
injector, an automated control valve and with a feed line and chlorine booster
pump discharging into the Well 17 well pump header in the well pumphouse
prior to entry into the dedicated Chlorine Contact Pipe

A disinfection system for Well 18 in a separate room shared with Well 17 works
pumphouse, consisting of two (2) chlorine gas cylinders including weigh scales,
automatic switchover regulators, an injector, with a feed line discharging into
the Well 18 pump header in the well pumphouse prior to entry into the
dedicated Chlorine Contact Pipe

432 m of dedicated Chlorine Contact Pipe, comprising of 600 mm diameter and
900 mm diameter, to provide the required CT prior to the first customer at the
combined flow of 260 L/s from Well 17 and Well 18
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Iron and Manganese
Sequestering

A paced to flow iron and manganese sequestering system, in the well
pumphouse, utilizing a sodium silicate sequestering agent, consisting of two
10,500 L capacity double walled storage tanks (one dedicated to Well 18), with
vacuum monitoring for secondary containment, and two automated chemical
metering pumps (one dedicated to Well 18), with a feed line system
discharging into the Well 17 well pump header in the well pumphouse prior to
entry into the dedicated Chlorine Contact Pipe

Stand-by Power

A 400 kW standby diesel generator, operated for either the Well 17 or Well 18
well pump and their associated systems (the other will be locked out), complete
with automatic transfer switch and one 3,100 L capacity double walled diesel
fuel storage tank, with vacuum monitoring for secondary containment. Standby
power provided is sufficient to maintain full operation of Well 17 or Well 18 but
not both

Well 18, Cross Street

Location 34 Cross Street, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 602013 m and Northing 4918140 m
WWR No. 5739442

Description Drilled groundwater well, pumphouse and appurtenances

Source Type Non-GUDI

Dimensions 600 mm diameter, 106.1 m deep

Equipment One vertical turbine well pump rated at 130 L/s at a TDH of 121 m located in

the well pumphouse with a 250 mm diameter discharge line connected to 300
mm diameter yard piping discharging to process piping in the Well 17
pumphouse, including magnetic flowmeter, prior to entry into the dedicated
Chlorine Contact Pipe

Continuous on-line free chlorine residual and turbidity analyzers for Well 18,
located in the Well 17 pumphouse, including alarms to monitor continuous
chlorine disinfection prior to entry into the dedicated Chlorine Contact Pipe
including interlock between the continuous chlorine residual analyzer and the
Well 18 vertical turbine well pump to shut down the vertical turbine well pump
on low free chlorine residual

Appurtenances and process piping including a pump to waste connection,
magnetic flowmeter and chemical injection points, prior to entry into the
dedicated chlorine contact pipe

Associated SCADA, electrical mechanical and controls for an operable system

Chlorine Disinfection

A paced to flow disinfection system dedicated to Well 18 in a separate room,
shared with Well 17 works, in the Well 17 pumphouse, consisting of two (2)
chlorine gas cylinders including weigh scales, automatic switchover regulators
injector, an automated control valve and with a feed line and chlorine booster
pump discharging into the Well 18 pump header in the Well 17 pumphouse
prior to entry into the dedicated Chlorine Contact Pipe

432 m of dedicated Chlorine Contact Pipe, comprising 600 mm diameter and
900 mm diameter, to provide the required CT prior to the first customer at the
combined flow of 260 L/s from Well 17 and Well 18
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Iron and Manganese
Sequestering

A paced to flow iron and manganese sequestering system in the Well 17
pumphouse, utilizing a sodium silicate sequestering agent, consisting of, under

normal operating conditions, a 10,500 L capacity double wall storage tank, with

vacuum monitoring for secondary containment, and an automated chemical
metering pump with a feed line system discharging into the Well 18 well pump
header in the well pumphouse prior to the entry into the dedicated Chlorine
Contact Pipe

Stand-by Power

A 400 kW standby diesel generator, operated for either the Well 17 or Well 18

well pump and their associated systems (the other will be locked out), complete

with automatic transfer switch and one 3,100 L capacity double walled diesel

fuel storage tank, with vacuum monitoring for secondary containment. Standby

power provided is sufficient to maintain full operation of Well 17 or Well 18 but
not both

Notes

N/A

City of Barrie Water Distribution System

Pumping Stations

Anne Street North Booster Pump Station

Location

164 Anne Street North, Barrie ON

UTM Coordinates

NAD 83, Zone 17, +/- 3 m, Easting 602535 m and Northing 4916070 m

Equipment

Two (2) vertical turbine pumps rated at 67 L/s, 56 m TDH

One (1) vertical turbine pump rated at 90 L/s, 60.3 m TDH

Standby Power

200 kW standby diesel generator (stationary)

Notes

N/A

Big Bay Point Booster Pump Station

Location

20 Big Bay Point Road, Barrie ON

UTM Coordinates

NAD 83, Zone 17, +/- 3 m, Easting 604960 m and Northing 4911520 m

Equipment

Two (2) centrifugal pumps rated at 100 L/s, 47 m TDH

Two (2) centrifugal pumps rated at 150 L/s, 47 m TDH

A continuous on-line chlorine residual analyzer, including alarms, to monitor
and record free chlorine residuals prior to being pumped into the distribution
system for Zone 3S

Standby Power

325 kW standby diesel generator (stationary)

Notes

N/A
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Codrington Booster Pump Station

Location 64 Codrington Street, Barrie ON
UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 604815 m and Northing 4916510 m
Equipment Three (3) vertical turbine pumps rated at 63 L/s, 51.8 m TDH

A continuous on-line chlorine residual analyzer, including alarms, to monitor
and record free chlorine residuals prior to being pumped into the distribution
system for Zone 2N

Standby Power None

Notes N/A

Harvie Road Booster Pump Station

Location 70 Harvie Road, Barrie ON

UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 603850 m and Northing 4911175 m

Equipment Four (4) vertical turbine pumps (3 duty, 1 standby) each rated at 133.3 L/s at
45 m TDH with a discharge line and flowmeter connected to the distribution
system

Three (3) continuous on-line chlorine residual analyzers including alarms to
monitor and record free chlorine residual; one on the discharge line to Zone
3S, one on the line drawing from Well 17 and Well 18, and one drawing from
the inlet line from Zone 2 South

A storage reservoir (clear well) with a total volume of approximately 500 m?3

Appurtenances including pump control valve, and process piping

Associated SCADA and instrumentation including three (3) chlorine residual
analyzers and three (3) magnetic flowmeters, electrical, mechanical and
controls for an operable system

Standby Power A 450 kW stand-by diesel generator set complete with automatic transfer
switch and a duel celled 2,500 L dual walled, indoor fuel storage tank with
vacuum between tank walls

Notes N/A
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Innisfil Booster Pump Station

Location 380 Innisfil Street, Barrie ON
UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 604170 m and Northing 4913500 m
Equipment Three (3) vertical turbine pumps rated at 70 L/s, 73.5 m TDH

A continuous on-line chlorine residual analyzer, including alarms, to monitor
and record free chlorine residuals prior to being pumped into the distribution
system for Zone 2S.

Standby Power None

Notes N/A

Leacock Booster Pump Station

Location 319 Leacock Drive, Barrie ON
UTM Coordinates NAD 83, Zone 17, +/- 3 m, Easting 604160 m and Northing 4913510 m
Equipment One (1) vertical turbine pump rated at 20 L/s, 77 m TDH

One (1) vertical turbine pump rated at 45 L/s, 77 m TDH

Two (2) vertical turbine pumps rated at 75 L/s, 77 m TDH

A continuous on-line chlorine residual analyzer, including alarms, to monitor
and record free chlorine residuals prior to being pumped into the distribution
system for Zone 3N

Standby Power A 200 kW standby diesel generator (stationary)
Notes N/A
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Sunnidale Booster Pumping Station

Location 245 Sunnidale Road, Barrie ON

UTM Coordinates NAD 83, Zone 17, Easting 602487 m and Northing 4916953 m

Equipment Four (4) in-line vertical turbine pumps (three duty, one standby), each rated at
63 L/s for Zone 2 North supply. Two pumps have variable speed drives and
two pumps have soft starters

Firm Pumping 189 L/s

Capacity

Chlorination Two gas chlorination systems complete with emergency cylinder valve closure

system: one for Zone 2 North pressure zone; one for Zone 1 pressure zone.
Chlorination rates are controlled by flow pacing (Compound Loop Control) and
chlorine residual set points

Two (2) injection points, one at the discharge header (Zone 2 North) and one at
the Reservoir inlet/outlet pipe (Zone 1)

Two (2) 150 pounds per day vacuum chlorinators, one for Zone 2 North
pressure zone and one for Zone 1 pressure zone

Two (2) chlorine booster pumps (one duty, one standby) for injecting chlorine
solution at the Zone 2 North discharge header. Injection at the Reservoir
inlet/outlet controlled by a solenoid valve.

A dry type chlorine gas scrubber

Stand-by Power

One (1) 300 kW diesel generator set which provides standby power for the
three (3) operating vertical turbine pumps, chlorination and building services

Notes

N/A

Storage Reservoirs

Anne Street North In-ground Reservoir

Location

164 Anne Street North, Barrie ON

UTM Coordinates

NAD 83, Zone 17, +/- 3 m, Easting 602535 m and Northing 4916070 m

Description An at-grade concrete reservoir with two isolation cells designed for fire storage,
equalization storage and emergency storage

Capacity Operating capacity of 15,890 m?3

Equipment Two (2) continuous on-line chlorine residual analyzers, including alarms, to

control the compound loop chlorine injection; one prior to re-entry into the
distribution system for Zone 1 and one prior to being pumped into the
distribution system for Zone 2N

One (1) magnetic direct bury flowmeter on the reservoir common draw/fill line
to Zone 1 and one (1) venturi direct bury flow transmitter on the discharge main
to Zone 2N

All additional piping and appurtenances for the above-noted works

Associated SCADA, electrical, mechanical and controls for an operable system
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Rechlorination

A compound loop controlled rechlorination system for the Zone 1 distribution
system water consisting of two (2) chlorine gas cylinders (located in a separate
room), with automatic switchover, weigh scale, gas chlorinator, regulators,
injectors and automated control valve, complete with process piping to add
chlorine at the Zone 1 discharge

A compound loop controlled rechlorination system for the Zone 2N distribution
system water consisting of two (2) chlorine gas cylinders (located in a separate
room), with automatic switchover, weigh scale, gas chlorinator, regulators,
injectors and automated control valve, complete with process piping to add
chlorine at the Zone 2N discharge

Standby Power

None

Notes

N/A

Harvie Road At-Grade Water Reservoir

Location

70 Harvie Road, Barrie ON

UTM Coordinates

NAD 83, Zone 17, Easting 603890.00 m and Northing 4911170.00 m

Description An at-grade concrete reservoir with six (6) isolation cells designed for fire
storage, equalization storage and emergency storage

Capacity Total capacity of 27,300 m?3

Equipment Continuous on-line chlorine residual analyzer including alarms, to control the

compound loop chlorine injection prior to re-entry into the distribution system

Appurtenances include one magnetic flowmeter, drain to waste connection with
isolation valve, and process piping

Associated SCADA, electrical, mechanical and controls for an operable system

Rechlorination

A compound loop controlled rechlorination system consisting of two (2) chlorine
gas cylinders, located in a separate room, with automatic switchover, weigh
scale, gas chlorinator, regulators and process piping to the injectors

An injector with an automated control valve and feed line discharging into the
outflow header located in the valve room

Standby Power

None

Notes

N/A

Sunnidale Park Reservoir

Location

245 Sunnidale Road, Barrie ON

UTM Coordinates

NAD 83, Zone 17, Easting 602487 m and Northing 4916953 m

Description Two (2) cells, each measuring 38.5 m x 45.5 m x 6.0 m depth and each
providing a working capacity of 10,500 m?
Notes The two cells are capable of working independently or jointly
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Elevated Storage Tanks

Bayfield Elevated Water Reservoir

Location

444 Bayfield Street, Barrie ON

UTM Coordinates

NAD 83, Zone 17, Easting 602834.00 m and Northing 4918140.00 m

Description An elevated reservoir designed for fire storage, equalization storage and
emergency storage

Dimensions Total capacity of 4,536 m3

Equipment Continuous on-line chlorine residual analyzer, including alarms, to control the

compound loop chlorine injection prior to reentry into the distribution system

Appurtenances include one magnetic flowmeter and process piping

Associated SCADA, electrical, mechanical and controls for an operable system

Rechlorination

A compound loop controlled rechlorination system consisting of two (2) chlorine
gas cylinders, located in a separate room, with automatic switchover, weigh
scale, gas chlorinator, regulators and process piping to the injectors

An injector, chlorine booster pump with a feed line discharging into the
inflow/outflow header located in the main valve room

Standby Power

None

Notes

N/A

Ferndale North Elevated Water Reservoir

Location

434 Ferndale Drive North, Barrie ON

UTM Coordinates

NAD 83, Zone 17, Easting 600840.00 m and Northing 4916060.00 m

Description An elevated reservoir designed for fire storage, equalization storage and
emergency storage

Dimensions Total capacity of 5,700 m?3

Equipment Continuous on-line chlorine residual analyzers, including alarms, to control the

compound loop chlorine injection prior to reentry into the distribution system

Appurtenances include one magnetic flowmeter, drain to waste connection with
isolation valve and process piping

Associated SCADA, electrical, mechanical and controls for an operable system

Rechlorination

A compound loop controlled rechlorination system consisting of two (2) chlorine
gas cylinders, located in a separate room, with automatic switchover, weigh
scale, gas chlorinator, regulators and process piping to the injectors

An injector, chlorine booster pump with a feed line discharging into the
inflow/outflow header located in the main valve room

Standby Power

None

Notes

N/A
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Mapleview Elevated Water Reservoir

Location 65 Mapleview Drive, Barrie ON

UTM Coordinates NAD 83, Zone 17, Easting 604350.00 m and Northing 4909684.00 m

Description An elevated reservoir designed for fire storage, equalization storage and
emergency storage

Dimensions Total capacity of 5,455 m3

Equipment Continuous on-line chlorine residual analyzer including alarms, to control the

compound loop chlorine injection prior to reentry into the distribution system
Appurtenances include one magnetic flowmeter and process piping

Associated SCADA, electrical, mechanical and controls for an operable system

Rechlorination A compound loop controlled rechlorination system consisting of two (2) chlorine
gas cylinders, located in a separate room, with automatic switchover, weigh
scale, gas chlorinator, regulators and process piping to the injectors

An injector, chlorine booster pump with a feed line discharging into the
inflow/outflow header located in the main valve room

Standby Power None
Notes N/A
Watermains

1.2 Watermains within the distribution system comprise:

1.2.1 Watermains that have been set out in each document or file identified in column

1 of Table 1.
Table 1: Watermains
Column 1 Column 2
Document or File Name Date
MDWL_Water_Map_2014-01-01 January 1, 2014

1.2.2 Watermains that have been added, modified, replaced or extended further to the
provisions of Schedule C of this drinking water works permit on or after the date
identified in column 2 of Table 1 for each document or file identified in column 1.

1.2.3 Watermains that have been added, modified, replaced or extended further to an
authorization by the Director on or after the date identified in column 2 of Table 1
for each document or file identified in column 1.
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System Owner The Corporation of the City of Barrie
Permit Number 014-201

Drinking Water System Name Barrie Drinking Water System
Schedule B Issue Date October 16, 2014

Schedule B: General

1.0

2.0

Applicability

1.1

1.2

In addition to any other requirements, the drinking water system identified above shall be
altered and operated in accordance with the conditions of this drinking water works
permit and the licence.

The definitions and conditions of the licence shall also apply to this drinking water works
permit.

Alterations to the Drinking Water System

2.1

2.2

2.3

2.4

Any document issued by the Director as a Schedule C to this drinking water works permit
shall provide authority to alter the drinking water system in accordance, where applicable,
with the conditions of this drinking water works permit and the licence.

All Schedule C documents issued by the Director for the drinking water system shall form
part of this drinking water works permit.

All parts of the drinking water system in contact with drinking water which are:
2.3.1 Added, modified, replaced, extended; or

2.3.2 Taken out of service for inspection, repair or other activities that may lead to
contamination,

shall be disinfected before being put into service in accordance with the provisions of the
AWWA C651 — Standard for Disinfecting Water Mains; AWWA C652 — Standard for
Disinfection of Water-Storage Facilities; AWWA C653 — Standard for Disinfection of
Water Treatment Plants; or AWWA C654 — Standard for Disinfection of Wells; or an
equivalent procedure.

The owner shall notify the Director within thirty (30) days of the placing into service or the
completion of any addition, modification, replacement or extension of the drinking water
system which had been authorized through:

2.4.1 Schedule B to this drinking water works permit which would require an alteration
of the description of a drinking water system component described in Schedule A
of this drinking water works permit;

2.4.2 Any Schedule C to this drinking water works permit respecting works other than
watermains; or
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3.0

2.5

2.6

2.7

2.4.3 Any approval issued prior to the issue date of the first drinking water works
permit respecting works other than watermains which were not in service at the
time of the issuance of the first drinking water works permit.

For greater certainty, the notification requirements set out in condition 2.4 do not apply to
any addition, modification, replacement or extension in respect of the drinking water
system which:

2.5.1 Is exempt from subsection 31(1) of the SDWA by subsection 9.(2) of O. Reg.
170/03;

2.5.2 Constitutes maintenance or repair of the drinking water system; or

2.5.3 Is a watermain authorized by condition 3.1 of Schedule B of this drinking water
works permit.

The owner shall notify the legal owner of any part of the drinking water system that is
prescribed as a municipal drinking water system by section 2 of O. Reg. 172/03 of the
requirements of the licence and this drinking water works permit as applicable to the
prescribed system.

For greater certainty, any alteration to the drinking water system made in accordance
with this drinking water works permit may only be carried out after other legal obligations
have been complied with including those arising from the Environmental Assessment Act,
Niagara Escarpment Planning and Development Act, Oak Ridges Moraine Conservation
Act, 2001 and Greenbelt Act, 2005.

Watermain Additions, Modifications, Replacements and Extensions

3.1

The drinking water system may be altered by adding, modifying, replacing or extending a
watermain within the distribution system subject to the following conditions:

3.1.1 The design of the watermain addition, modification, replacement or extension:
a) Has been prepared by a Professional Engineer;

b) Has been designed only to transmit water and has not been designed to treat
water;

c) Satisfies the design criteria set out in the Ministry of the Environment
publication “Watermain Design Criteria for Future Alterations Authorized
under a Drinking Water Works Permit — June 2012", as amended from time
to time; and

d) Is consistent with or otherwise addresses, the design objectives contained
within the Ministry of the Environment publication “Design Guidelines for
Drinking Water Systems, 2008”, as amended from time to time.
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3.2

3.1.2

3.1.3

3.14

3.15

3.1.6

3.1.7

3.1.8

The maximum demand for water exerted by consumers who are serviced by the
addition, modification, replacement or extension of the watermain will not result in
an exceedance of the rated capacity of a treatment subsystem or the maximum
flow rate for a treatment subsystem component as specified in the licence, or the
creation of adverse conditions within the drinking water system.

The watermain addition, modification, replacement or extension will not adversely
affect the distribution system’s ability to maintain a minimum pressure of 140 kPa
at ground level at all points in the distribution system under maximum day
demand plus fire flow conditions.

Secondary disinfection will be provided to water within the added, modified,
replaced or extended watermain to meet the requirements of O. Reg. 170/03.

The watermain addition, modification, replacement or extension is wholly located
within the municipal boundary over which the owner has jurisdiction.

The owner of the drinking water system consents in writing to the watermain
addition, modification, replacement or extension.

A Professional Engineer has verified in writing that the watermain addition,
modification, replacement or extension meets the requirements of condition
3.1.1.

The owner of the drinking water system has verified in writing that the watermain
addition, modification, replacement or extension meets the requirements of
conditions 3.1.2 to 3.1.6.

The authorization for the addition, modification, replacement or extension of a watermain
provided for in condition 3.1 does not include the addition, modification, replacement or
extension of a watermain that:

3.2.1

3.2.2

3.2.3

3.2.4

Passes under or through a body of surface water, unless trenchless construction
methods are used,;

Has a nominal diameter greater than 1200 mm;

Results in the fragmentation of the drinking water system; or

Connects to another drinking water system, unless:

3.2.4.1 Prior to construction, the owner of the drinking water system seeking
the connection obtains written consent from the owner’s delegate of the
other drinking water system being connected to; and

3.2.4.2 The owner of the drinking water system seeking the connection retains
a copy of the written consent from the owner of the other drinking water

system being connected to as part of the record that is recorded and
retained under condition 3.3.
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4.0

3.3

3.4

3.5

3.6

The verifications required in conditions 3.1.7 and 3.1.8 shall be:

3.3.1 Recorded on “Form 1 — Record of Watermains Authorized as a Future
Alteration”, as published by the Ministry of the Environment, prior to the
watermain addition, modification, replacement or extension being placed into
service; and

3.3.2 Retained for a period of ten (10) years by the owner.

For greater certainty, the verification requirements set out in condition 3.3 do not apply to
any addition, modification, replacement or extension in respect of the drinking water
system which:

3.4.1 Is exempt from subsection 31(1) of the SDWA by subsection 9.(2) of
O. Reg. 170/03; or

3.4.2 Constitutes maintenance or repair of the drinking water system.

The document or file referenced in Column 1 of Table 1 of Schedule A of this drinking
water works permit that sets out watermains shall be retained by the owner and shall be
updated to include watermain additions, modifications, replacements and extensions
within 12 months of the addition, modification, replacement or extension.

The updates required by condition 3.5 shall include watermain location relative to named
streets or easements and watermain diameter.

Minor Modifications to the Drinking Water System

4.1

The drinking water system may be altered by adding, modifying or replacing the following
components in the drinking water system:

4.1.1 Raw water pumps and treatment process pumps in the treatment system;
4.1.2 Chemical metering pumps and chemical handling pumps;

4.1.3 Coagulant feed systems in the treatment system, including the location and
number of dosing points;

4.1.4 Valves;
4.1.5 Instrumentation and controls, and software associated with these devices;
4.1.6 Filter media, backwashing equipment and under-drains in the treatment system;

4.1.7 Chemical storage tanks (excluding fuel storage tanks) and associated
equipment; or

4.1.8  Spill containment works.
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4.2 The drinking water system may be altered by adding, modifying, replacing or removing
the following components in the drinking water system:
4.2.1 Treated water pumps and associated equipment;
4.2.2 Re-circulation devices within distribution system reservoirs and elevated tanks; or
4.2.3 Measuring and monitoring devices that are not required by regulation, by a
condition in the Drinking Water Works Permit, or by a condition otherwise
imposed by the Ministry of the Environment.
4.3 The drinking water system may be altered by replacing the following:
4.3.1 Raw water piping, treatment process piping or treated water piping within the
treatment subsystem;
4.3.2 Fuel storage tanks and spill containment works, and associated equipment; or
4.3.3 Coagulants and pH adjustment chemicals, where the replacement chemicals
perform the same function;
4.3.3.1 Prior to making any alteration to the drinking water system under
condition 4.3.3, the owner shall undertake a review of the impacts that
the alteration will have on corrosion control or other treatment
processes; and
4.3.3.2 The owner shall notify the Director in writing within thirty (30) days of
any alteration made under condition 4.3.3 and shall provide the Director
with a copy of the review.
4.4 Any alteration of the drinking water system made under conditions 4.1, 4.2, or 4.3 must
not result in:
441 An exceedance of a treatment subsystem rated capacity or a treatment
subsystem component maximum flow rate as specified in the licence;
4.4.2 The bypassing of any unit process within a treatment subsystem;
4.4.3 A deterioration in the quality of drinking water provided to consumers;
4.4.4 A reduction in the reliability or redundancy of any component of the drinking
water system;
4.45 A negative impact on the ability to undertake compliance and other monitoring
necessary for operation of the drinking water system; or
4.4.6 An adverse effect on the environment.
4.5 The owner shall verify in writing that the addition, modification, replacement or removal of

drinking water system components in accordance with conditions 4.1, 4.2, and 4.3 has
met the requirements of the conditions listed in condition 4.4.
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4.6

4.7

4.8

The verifications and documentation required in condition 4.5 shall be:

4.6.1 Recorded on “Form 2 — Record of Minor Modifications or Replacements to the
Drinking Water System”, as published by the Ministry of the Environment, prior to
the modified or replaced components being placed into service; and

4.6.2 Retained for a period of ten (10) years by the owner.

For greater certainty, the verification requirements set out in conditions 4.5 and 4.6 do not

apply to any addition, modification, replacement or removal in respect of the drinking

water system which:

4.7.1 Is exempt from subsection 31(1) of the SDWA by subsection 9.(2) of O. Reg.
170/03; or

4.7.2 Constitutes maintenance or repair of the drinking water system.

The owner shall update any drawings maintained for the drinking water system to reflect
the modification or replacement of the works, where applicable.

5.0 Equipment with Emissions to the Air

51

The drinking water system may be altered by adding, modifying or replacing any of the
following drinking water system components that may discharge or alter the rate or
manner of a discharge of a compound of concern to the atmosphere:

5.1.1 Any equipment, apparatus, mechanism or thing that is used for the transfer of
outdoor air into a building or structure that is not a cooling tower;

5.1.2 Any equipment, apparatus, mechanism or thing that is used for the transfer of
indoor air out of a space used for the production, processing, repair,
maintenance or storage of goods or materials, including chemical storage;

5.1.3 Laboratory fume hoods used for drinking water testing, quality control and quality
assurance purposes;

5.1.4 Low temperature handling of compounds with a vapor pressure of less than 1
kilopascal;

5.1.5 Maintenance welding stations;

5.1.6  Minor painting operations used for maintenance purposes;

5.1.7 Parts washers for maintenance shops;

5.1.8 Emergency chlorine and ammonia gas scrubbers and absorbers;

5.1.9 Venting for activated carbon units for drinking water taste and odour control;
5.1.10 Venting for a stripping unit for methane removal from a groundwater supply;

5.1.11 Venting for ozone treatment units;
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5.2

5.3

54

5.1.12 Natural gas or propane fired boilers, water heaters, space heaters and make-up
air units with a total facility-wide heat input rating of less than 20 million kilojoules
per hour, and with an individual fuel energy input of less than or equal to 10.5
gigajoules per hour; or

5.1.13 Emergency generators that fire No. 2 fuel oil (diesel fuel) with a sulphur content
of 0.5 per cent or less measured by weight, natural gas, propane, gasoline or
biofuel, and that are used for emergency duty only with periodic testing.

The owner shall not add, modify or replace a drinking water system component set out in
condition 5.1 for an activity that is not directly related to the treatment and/or distribution
of drinking water.

The emergency generators identified in condition 5.1.13 shall not be used for non-
emergency purposes including the generation of electricity for sale or for peak shaving
purposes.

The owner shall prepare an emission summary table for nitrogen oxide emissions only,
for each addition, modification or replacement of emergency generators identified in
condition 5.1.13.

Performance Limits

5.5

5.6

5.7

5.8

The owner shall ensure that a drinking water system component identified in conditions
5.1.1 to 5.1.13 is operated at all times to comply with the following limits:

5.5.1 For equipment other than emergency generators, the maximum concentration of
any compound of concern at a point of impingement shall not exceed the
corresponding point of impingement limit;

5.5.2 For emergency generators, the maximum concentration of nitrogen oxides at
sensitive populations shall not exceed the applicable point of impingement limit,
and at non-sensitive populations shall not exceed the Ministry of the Environment
half-hourly screening level of 1880 ug/m® as amended; and

5.5.3 The noise emissions comply at all times with the limits set out in publication
NPC-300, as applicable.

The owner shall verify in writing that any addition, modification or replacement of works in
accordance with condition 5.1 has met the requirements of the conditions listed in
condition 5.5.

The owner shall document how compliance with the performance limits outlined in
condition 5.5.3 is being achieved, through noise abatement equipment and/or operational
procedures.

The verifications and documentation required in conditions 5.6 and 5.7 shall be:

5.8.1 Recorded on “Form 3 — Record of Addition, Modification or Replacement of
Equipment Discharging a Contaminant of Concern to the Atmosphere”, as
published by the Ministry of the Environment, prior to the additional, modified or
replacement equipment being placed into service.



014-201

Schedule B October 16, 2014

5.9

5.10

5.8.2 Retained for a period of ten (10) years by the owner.

For greater certainty, the verification requirements set out in conditions 5.6 and 5.8 do not
apply to any addition, modification or replacement in respect of the drinking water system
which:

5.9.1 Is exempt from subsection 31(1) of the SDWA by subsection 9.(2) of O. Reg.
170/03; or

5.9.2 Constitutes maintenance or repair of the drinking water system.

The owner shall update any drawings maintained for the works to reflect the addition,
modification or replacement of the works, where applicable.

6.0 Previously Approved Works

6.1

The owner may add, modify, replace or extend, and operate part of a municipal drinking
water system if:

6.1.1 An approval was issued after January 1, 2004 under section 36 of the SDWA in
respect of the addition, modification replacement or extension and operation of
that part of the municipal drinking water system;

6.1.2 The approval expired by virtue of subsection 36(4) of the SDWA; and

6.1.3 The addition, modification, replacement or extension commenced within five
years of the date that activity was approved by the expired approval.

7.0 System-Specific Conditions

7.1

No site specific requirements.

8.0 Source Protection

8.1

No source water protection requirements.
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[] WATER VALVE CHAMBER
’ 4 WATER HYDRANT
O%,& Water Structure
% Water Structure Type
% [P] BPsTA

PUMPING STATION
RESERVOIR

SWTP

WELL

WATER TOWER
Transmission Watermain

Chlorine Contact Watermain

Water Main

OTHER MATERIALS (PRIVATE)

Watermain material, Watermain size (mm)

ASBESTOS CEMENT, 150
CAST IRON, 100
CAST IRON, 150
CAST IRON, 200
CAST IRON, 250
CAST IRON, 300
CAST IRON, 400
CONCRETE, 400
CONCRETE, 500
CONCRETE, 600

CONCRETE, 750
CONCRETE, 900
CONCRETE, 1050
CONCRETE, 1200
COPPER, 19 - ==
COPPER, 25 e
COPPER, 32
COPPER, 37 Bt
COPPER, 38
COPPER, 50
------ DUCTILE IRON, <Null>
DUCTILE IRON, 100
DUCTILE IRON, 150
DUCTILE IRON, 200
DUCTILE IRON, 250

- DUCTILE IRON, 300 -
DUCTILE IRON, 400 - — -
DUCTILE IRON, 450  ------
DUCTILE IRON, 500
DUCTILE IRON, 600
DUCTILE IRON, 750
DUCTILE IRON, 900
GALVANIZED, 25 e— e
GALVANIZED, 30

GALVANIZED, 32

GALVANIZED, 37
GALVANIZED, 38

HIGH DENSITY POLYETHYLENE, 150 D Chieftain (Decreased)
HIGH DENSITY POLYETHYLENE, 200 D Zone 1

HIGH DENSITY POLYETHYLENE, 250 D Zone 2 North

HIGH DENSITY POLYETHYLENE, 300 l:l Zone 2 North (Reduced)
HIGH DENSITY POLYETHYLENE, 450 D Zone 28 (Reduced)
HIGH DENSITY POLYETHYLENE, 600 D Zone 3 North

PLASTIC, 25
PLASTIC, 32
PLASTIC, 37
PLASTIC, 38
PLASTIC, 50
POLYVINYL CHLORIDE,
POLYVINYL CHLORIDE,
POLYVINYL CHLORIDE,
POLYVINYL CHLORIDE,
POLYVINYL CHLORIDE,
POLYVINYL CHLORIDE,
POLYVINYL CHLORIDE,
POLYVINYL CHLORIDE,
POLYVINYL CHLORIDE,
POLYVINYL CHLORIDE,

—e- POLYVINYL CHLORIDE, 400
— POLYVINYL CHLORIDE, 600

Water Zones
Zone Name

15

|:| Zone 3 North (Reduced)
D Zone 3 South (Reduced)
l:l Zone 3 South (Reduced)

= Major Roads

Local Roads

16

<Null> mmmmm Highway

19 == === Unassumed Roads
30 River/Stream/Creek
32 Township Boundary
50 ——— Railway

100 : City Boundary

150

200

250

300

17

A

D

K

M

N

20 Sideroad N9-10-11
Aconley Crt 14

Adam St H5, 15

Addison Trail 14
Adelaide St F9

Agnes St E5-6, F5
Aikens Cres E11

Albert St F6, G6
Aldergrove Cir E4
Aleda St D6

Alexander Ave 15

Alfred St E9

Algonquin Trail 16
Alliance Blvd F4-5, G4
Allsop Cres C12, D12
Alva St D9

Ambler Bay |4

Amelia St F6, G6

Anne St N C4-5-6, D6-7, E7
Anne St S E7-8-9, F9
Arbour Trail 18

Arch Brown Crt D4, E4
Archer St D10

Ardagh Rd B11, C11, D10-11,
E10

Argyle Rd D5, E5
Armstrong Blvd G9
Army, Navy And Air Force Dr
E8

Arthur Ave H5, 15
Ashdale Crt E4

Ashford Dr J10

Aspen Dr E4
Assiniboine Dr C14
Athabaska Rd C14, D14
Atwood Crt D6

Auburn Crt C10, C11
Austen Lane C6, D6
Autumn Lane G9

Bailey Crt F9

Baker Cres E5

Baldwin Lane F9
Balliston Rd C5
Balmoral PI L9

Balsam Trail C13
Baltimore Rd E4, F4
Barre Dr 110

Barrett Cres C6

Barrie View Dr F12, F13
Bartor Blvd 113

Barwick Dr C5
Basswood Dr D12
Bates Crt H9

Batteaux St B11

Bay Lane H8-9

Bayfield St D3-4, E4-5-6, F6-7
Bayshore Blvd 19, J9
Bayview Dr F8-9-10, G10-11-
12-13-14

Beach Crt H10, 110
Beacon Rd E11

Bear Creek Dr B13, C13
Beatrice Lane L10
Bedford Estates Cres J10
Beechcroft Cir E4
Beecroft Gate F5, G5
Belcourt Ave G5

Bell Farm Rd F4-5, G4
Bell St C11, D11
Bellevue Cres G4-5
Benjamin Lane 111
Bennet Rd F5

Benson Dr B6-7
Bentley Cres E12
Berard Crt C11

Berczy St F6, G6-7
Bernick Dr G4

Berry Crt C11

Bertha Ave J10
Bethune Pl D6

Bibby Crt D12

Big Bay Point Rd F11, G11,
H10-11, 110, J10, K9-10, L9,
M9, N9

Bingham Crt H8
Birchshire Dr E10-11
Birchwood Dr E3-4
Bird St C8

Birkhall PI K10-9, L9
Bishop Dr D10

Black Ash Trail B11-12
Black Cherry Cres C13
Black Willow Dr B13-14
Blackbird Lane E12
Blair Cres 15

Blake St G6, H6, 15-6
Bloom Cres D11
Bloxham PI J9

Blue Mound Dr G5
Blueberry Lane E12
Bluegrass Dr D12
Bluejay Dr F4
Bluewater Trail J9
Boag Crt E12
Boorman Crt D13
Booth Lane 111
Bothwell Cres F5
Boulton Crt C9
Bourbon Cir L10
Bowman Ave H6

Boyd St 110

Boys StN E7

Boys StS E7

Bradford St F7-8
Brennan Ave H8-9
Briar Rd G9

Brighton Rd H4, 14
Bristow Crt G9
Britannic Lane K9
Broadfoot Rd C7, D7
Broadmoor Ave F9, G10-9
Brock St D9, E8-9, F8
Bronte Cres C6
Brookdale Dr D6, E6
Brookfield Cres 19, J9
Brooks St F9
Brookwood Dr E12
Brown St D11-12, E11-12
Brown Wood Dr E3, F3
Browning Trail C6-7
Bruce Cres 19

Brucker Rd D13
Brunton Cres 19
Brushwood Cres J10
Bryne Dr E10, F10-11-12-13-
14

Buchanan St 15

Buggs Gate 14

Buman Crt 19

Burbank Pl F5, G5
Burke Dr D4-5

Burns Cir C6

Burton Ave F8-9, G8-9
Butternut Dr C13

Byron Cres G10-9
Callaghan Dr D6-7
Callaway Crt D3
Camelot Sq J9, K9
Campbell Ave E9
Campfire Crt H6, 16
Canary Reed Crt C13, D13
Capilano Crt F4, G3-4
Caplan Ave E12-13, F12
Capps Dr J9

Cardinal St E4, F4
Caribou Crt C14

Carley Cres 111

Carlton Rd E5

Carman Crt C7

Carol Rd F10-9
Caroline St E9, F9

Carr Dr C7

Carruthers Cres 15
Carter Rd 110-9
Cartwright Dr E4
Cassandra Dr E3
Castle Dr D6

Catherine Dr 112

Cedar Cres J10, K10
Cedar Pointe Dr D7-8
Celeste Dr E4
Centre St E9, F9
Chalmers Dr H11,
Chamboro Crt L10
Chantal St 110-11
Charlbrook Ave E5
Charlemagne Ave L10-9
Charles Crt F9

Charleson Dr C13, D13
Charlotte Crt C6

Chase Mceachern Way F7
Chaucer Cres C6, D6
Checkley St F7
Cheltenham Rd H4, 14
Cherry Crt J10

Chestnut Crt E5

Chieftain Cres F10
Chippawa Crt 16

Christie Cres C6

Churchill Dr G11-12, H11
Churchland Dr C13, D13
Cityview Cir E11

Claire Dr 113

Clapperton St E6, F6-7
Clarence Crt G4

Claudio Cres E12
Clearwater Crt 19, J9

Cliff Rd H8

Cloughley Dr B6-7

Clover Ave G9

Clute Cres D12
Codrington St F6, G6, H6
Coleman Dr B8, C8

Coles St D5

Colleen Ave H5

College Cres H4-5

Collete Cres E4-5, F4
Collier St F6, G6
Collingwood St G6, H6
Columbia Rd C14, D14
Commerce Park Dr E14, F13-
14

Commonwealth Rd L10
Concert Way F12, G12
Connaught Lane L9
Consort Dr L10

110-11

Cook St G5-6, H4-5-6
Copeman Cres H10
Corbett Dr H4
Coronation Pky L10
Corrinhall St 15

Cottage Lane H8
Coughlin Rd D12

Coulter St D5, E5-6
Counsellor Terr L10, M10
Country Lane 111-12, J11
County Road 27 B14-15, C15-
16-17

Couples Crt D3, E3
Courtney Cres J11

Cox Mill Rd 18-9-10

Craig Cres D5

Cranberry Lane E12
Crawford St D10-9, E10
Crestwood Dr 16
Creswick Crt F5

Crew Court B12

Crimson Ridge Rd J9
Crompton Dr F3

Cross St D9

Cumberland St F8, G8
Cumming Dr C11-12, D11-12
Cundles Rd E E4-5, F4, G4
Cundles Rd W B6,C6,D5-6,E5
Cunningham Dr C10, D10
Currie St F5

Curtiss Crt H5

Cuthbert St D10

Cynthia Crt F4-5, G4-5
Dalton St E6

D'Ambrosio Dr H10, 110
Danielle Cres 112
Daphne Cres E5, F4-5
Darcel Cres E3-4
Davidson St F5-6

Davies Cres G5

Dean Ave [10-11, J11
Deborah Way 110, J10
Debra Cres F9

Deerpark Dr E4

Delaney Cres B6

Diana Way L10, M10
Dickens Dr C6

Dixon Crt 19

Dock Rd 19, J8-9
Dodson Rd 19-10, J10
Donald St E7

Doris Dr G9

Douglas Dr H5, 15
Dove Cres D10, E10-11
Downing Cres C13
Downsview Dr H5-6
Doyle Dr C7

Drake Dr H11

Draper Cres H10
Drury Lane EG6, F6
Duckworth St G3-4-5-6
Dufferin St E8
Dundonald St F6, G6
Dunlop StE F7, G6-7

Dunlop St W A10, B9-10, C8-9,

D7-8, E7, F7

Dunn St D14

Dunnett Dr C11
Dunsmore Lane H4, 14
Duval Dr D3

Dyer Blvd D14
Dykstra Dr C13

Dyment Rd D8-9, E9
Eaglestone Lane C11, D11
East Gate H4

East St F6

Eccles St N E6-7

Eccles StS E7

Eden Dr D7

Edge Water Dr J9
Edgehill Dr B8, C7-8, D7
Edwards Dr J9-10, K9-10
Eileen Dr F10

Elizabeth St D9-10

Ellen St F7-8

Elliott Ave D8

Ellis Dr G11, H11

Elm St F5, G5

Elmbrook Dr E12

Emily Crt C6

Emms Dr D11-12-13
Empire Dr L10, M9-10
Engel Cres D7

Epsom Rd 14

Essa Rd C14-15-16, D12-13-
14, E9-10-11-12, F8-9
Esther Dr 111, J11
Etherington Cres C5
Eugenia St F6, G6
Evergreen Crt E10-11
Fairview Rd E9-10, F10-11
Falcon Cres L10

Falling Brook Dr J9-10
Farmingdale Cres E4
Farmstead Cres C13, D12-13
Fawn Cres D11, E11

Felt Cres 19

Fenchurch Manor 113
Ferguson Dr C6
Ferndale Dr N B6-7,C7-8,D8-9
Ferndale Dr S D9-10-11, E11
Ferndale Industrial Dr C8
Ferris Lane E5, F4-5
Finlay Rd C4, D4
Finsbury St 113

Firman Dr H9

Fitzgerald Lane C7
Fitzroy Terr F9

Fleming Cres D5
Fletcher Dr H5

Florence Park Rd E10
Florence St E7

Ford St C5, D5

Forest Dale Dr E3, F3
Forestview Pl E5
Forestwood Lane 18
Forsyth Cres C4, D4
Foster Dr H9

Fox Run C7, D7

Frances St N E7
Frances St S E7

Fraser Crt E9

Fred Grant St F7
Frederick St E8

Frost Trail C6, D6
Gable's Way H8-9
Gadwall Ave H11

Gallie Crt H3-4

Garden Dr G9

Garibaldi Dr C14

Garrett Cres 16

Garson St H9

Gaskin Crt D7

Geddes Cres C5-6

George St D8, E8
Georgian Dr G4, H3-4, 14
Gibbon Dr D7

Ginger Dr C13-14
Girdwood Dr D12-13
Glen Crt G9

Glen Oak Crt E3
Glenecho Dr H4,5
Glenhill Dr 113
Glenridge Rd F9
Glenwood Dr E5
Gloria St D5
Gloucester St 110
Golden Eagle Way F4
Golden Meadow Rd 19, J10-9
Golds Cres D13
Golfdale Rd D5, E5
Goodwin Dr J11, K11
Gordon Crt C5

Gore Dr C10, D10
Gosney Cres H9
Governor'S Dr G4
Gowan St F8

Grace Cres 110-11
Graihawk Dr C10
Grand Forest Dr J9-10
Grand PI G9

Grant's Way C11
Granville St F9
Grasett Cres C5

Gray Lane 18
Greenfield Ave G9
Gregory Crt 111

Griffin Gate L10
Gross Dr B8, C8
Grouse Glen D11
Grove St E E6,F5-6,G5,H5,I5
Grove St W E6

Gunn St F5-6, G5
Gwendolyn St 112
Hadden Cres E4, F4
Hailey Hollow C7
Hambly Crt G9
Hamilton Rd G10, H10
Hanmer St E D3-4, E3
Hanmer St W C4-5, D4
Harding Ave E5
Harrison Cres C5
Harrogate Crt 14

Hart Dr D7-8, E7
Harvie Rd D12, E11-12, F11
Harwood Dr H9
Hawkins Dr C10-11
Hawthorne Cres D11
Hazel Ave E4

Heath St E5

Heather St D4-5
Hemingway Cres C7
Hemlock Crt D12
Henry St D7, E7
Heritage Crt 111-12
Herrell Ave H10-9
Hersey Cres D13
Hewitt PI 14

Hickling Trail H4-5, 14-5
Hickory Lane K10
Higgin Crt B8, C8
High St E7, F7
Highcroft Rd F9, G9
Highland Ave G6, H6
Highview Rd G5
Hilderbrand Crt D5

Hill Crt J9

Hillcrest Rd F9, G9
Hodgson Dr B6

Hogan Crt E3

Holgate St F9, G9
Holly Meadow Rd C13
Hollyholme Farm Rd D13, E13
Honey Cres J11

Hook Crt D4

Hooper Rd G12-13, H12
Hopkins Rd 15
Horsfield Dr B6
Howard Cres G5
Hubbert Cres B13
Huitema Crt D13
Humber St B12

Hunter Rd E12
Huntington Dr B6
Huron St 15-6

Huronia Rd G9, H9-10-11-12-
13-14, 114-15

Hurst Dr H8-9, 19, J9-10, K10
Imperial Crown Lane K9
Indian Arrow Rd H6, 16
Ingram Crt H9

Innisfil St E7-8, F8-9
Irene Dr 112

Irish Lane H5

Irwin Dr C5-6

Isobel St H5-6
Jackson St D12
Jacobs Terr E8-9, F8
Jagges Dr C8

James St D10

Jane Cres F9-10
Janice Dr C5

Janine St E4-5, F5

JC Massie Way G3-4
Jean St 18-9

Jeffrey St H5

Jessica Dr J11

Jewel House Lane K9
Jill's Crt H5

Joanne Crt F9

John St D8, E8, F8
Johnson St H6, 14-5-6
Jonathan Crt F5
Jones Dr H5

Joseph Cres J11
Kearsey Crt D6

Keats Dr C6-7, D7

Kell PI J9-10

Kelly PI G9

Kelsey Cres C11

Kemp St E11
Kempenfelt Dr G6-7, H6
Kempview Lane H8
Kenneth Ave J10
Kenny Cres D7
Kensington Trail K10
Kenwell Cres C13
Kestrel Crt F4

Kierland Rd C10

King St D13-14, E13-14
Kingsridge Rd 19
Kinzie Lane 15

Kipling PI C6, D6
Knicely Rd H9-10
Knupp Rd B8-9
Kozlov St C4, D4-5, E5
Kraus Rd B8-9
Laidlaw Dr C4-5

Lake Cres E12

Lakeshore Dr F7-8, G8, H8
Lakeshore Mews F7
Lakeside Terr G3-4, H4
Lakeview Cres G6
Lakewoods Crt 111

Lamont Cres B11
Lampman Lane C6
Lancaster Crt M10

Lang Dr B6

Larkin Dr 14

Laurelwood Lane C11
Laurie Cres F5

Lawrence Rd F9

Lay St G5

Layton Cres D7

Leacock Dr C5-6-7, D7
Lee Cres C13

Leece Rd C4

Leggott Ave H10

Lennox Dr C8, D8

Leslie Ave D12

Letitia St C6-7, D6

Lewis Lane C7

Libra Rd F10

Lillian Cres C5, D5
Lindsay Crt E4

Lion's Gate Blvd F3-4, G3-4
Lisa Jane Crt E3, F3
Lismer Blvd H8

Lister Dr D12-13

Little Ave F10, G9-10, H9, 19
Little Lake Dr G3, H3

Live Eight Way G12

Livia Herman Way E3-4
Livingstone St E D4,E3-4,F3-4

D13, E13, F13
Marcus St E9
Margaret Dr E3
Marion Cres F5, G5
Marjoy Ave F3
Marsellus Dr C13-14, D12-13
Marshall St F10-9
Marta Cres C10
Marwendy Dr G5
Mary Anne Dr 19-10
Mary St E6, F6-7
Masters Dr E3

Maw Crt B6

Max Ave J11

Mayes Crt G10, H10
Mayfair Dr E10
Mayor Lane 15
McAvoy Dr B9, C8-9
McCarthy Crt C7
McCausland Crt E11
McConkey PI G9, H9
McCron Cres C6
McCuaig Crt H5
McCullough Crt H8
McCutcheon Crt B6
McDonald St F6
McDougall Dr D4-5
Mclintyre Dr B11

McKay Rd E F15,G15,H15,115

McKay Rd W C16-17, D16,
E16, F15-16

McKenzie Cres C10, D10
McVeigh Dr B6, C6
Meadow Lane E11
Meadowland Ave F9, G9
Meadowlark Rd E4, F4

Livingstone St W B6,C5-6,D4-5 Megan Cres E12, F12

Lockhart Rd G14, H13-14, 113,
J13, K12-13, L12, M12, N11-12
Logan Crt B14, C14

Loggers Run E10-11
Longman Dr C6

Lonsdale Pl H4-5

Looker Dr D11, E11

Loon Ave H10-11, 11

Lorena St E8

Lougheed Rd B14, C14
Lount St E6

Lovers Crt 18

Lowry Court B8

Loyalist Crt K9

Lucas Ave C13-14

Lyfytt Cres D4

MacAllister Crt C7

MacLaren Ave H9

MacMillan Cres H9, 19
Madelaine Dr J10-11

Magna Carta Rd M10

Mailey Lane C8

Maitland Dr H4-5, |5

Majesty Blvd L10-11

Mall St E5

Manor Gate 19

Maple Ave EG6, F6-7

Maple Crown Terr L10, M10
Maplehurst Cres E4
Mapleton Ave B11-12, C12,
D12, E12

Mapleview Dr E F12-13, G12,
H12, 111-12, J11, K11, L10-11,
M10, N10

Mapleview Dr W B14, C13-14,

Melinda Cres G8-9
Melrose Ave G5, H5
Merganser Crt H11
Merrett Dr H9
Meyer Ave E3-4
Michael Cres E3-4
Michelle Dr 113
Milburn St F8, F9
Miller Dr B8-9, C9
Mills Rd F13-14
Milne Crt D5

Minet's Point Rd H8-9
Moir Cres H10
Mollard Crt F10, G10
Monarchy St L10
Monique Cres E3
Montgomery Dr J10
Montserrand St E11
Moon Dr E9-10
Moore PI C7

Morrow Rd E9-10
Morton Cres C4
Mountbatten Cres G6
Mountbatten Rd G6
Mowat Cres C6
Muir Dr C11
Mulberry Crt 19
Mulcaster St F6-7
Mulholland St E7
Murray St F9
Nakiska Crt C13-14
Napier St G5, H5-6
Nathan Cres 111-12, J11
Neelands St C5
Nelson Sq E H6

Nelson Sq W H6
Nelson St H4-5-6
Neva Rd C11
Newberry Crt 111
Newton St F5-6
Nicholson Dr C10, D10
Nicklaus Dr D3, E3
Nicole Marie Ave E3-4
Nightingale Cres 110-11
Nina Rd 110

Noam Dr D5

Norman Dr M10
Norris Dr F13-14
North Lane H8

North St E6, F5-6
North Village Way F12, G12
Northpark Rd F5
Northview Cres A6, B6
Nugent Crt C5

Oak St F5-6

Oakley Park Sq F5
Oakridge Dr D5-6
Oakside Crt C12
Oates Lane C7

Oliver St 15

Orchard Dr G6

Oren Blvd D5

Oriole Crt E4

Orleans Ave M9

Orok Lane H5

Orsi Crt C11

Orwell Cres C7
O'Shaughnessy Cres E12
Osprey Ridge Rd F3-4
Ottaway Ave E5, F5
Owen St F5-6-7
Pacific Ave F4

Pae Dr H10, 110
Palling Lane H5
Palmer Dr D3, E3
Parisian Cres L10
Park Place Blvd G12
Park St E7

Parkdale Cres F5-6
Parker Crt D6
Parkside Dr E6-7
Parkway Pl E4
Partridge Rd E11
Pass Crt C10, D10-11
Patricia Ave E5
Patrick Dr 112
Patterson Pl D10, E10
Patterson Rd D9, E9-10-11
Patton Rd H10
Peacock Lane F9-10
Pearcey Cres D4
Peartree Crt G9

Peck St H9, 19

Peel St F5-6
Penetang St F6, G5-6
Penetanguishene Rd 14-5-6
Penton Dr C5

Penvill Trail B11-12
Pepin Crt L10

Pepler PI D5
Peregrine Rd F4
Perry St E7

Peter St C10, D10
Pheasant Trail E10-11
Phillips St D9

Pickett Cres H10

Pine Dr J10, K10

Pinecliff Cres C12
Pinsent Crt D7
Pioneer Trail K9
Player Dr E3

Plunkett Crt J8-9
Poolton Lane H9, 19
Poplar Dr K10
Porcupine Cir D11, E11
Porritt St D10

Porter Cres H5

Powell Dr D6

Poyntz St F6-7

Pratt Rd G5
President's Dr G4
Primrose Cres C11
Prince Edward Pl L10
Prince Of Wales Dr K9
Prince William Way L9-10-11
Princess Margaret Gate K9
Pringle Dr B8-9, C8-9
Priscilla's Pl 113

Proclamation Dr K9-10, L9-10

Puget St H5-6
Purbrook Crt B11
Purt Crt J9, K9

Quail Cres E10
Quance St E12
Quarry Ridge H4
Queen Elizabeth Pwy K9
Queen St F6, G5-6
Quinlan Rd 14
Radenhurst Cres 15
Ramblewood Dr E12
Raquel St 110-11
Rawson Ave H13
Raymond Cres J10-11
Rebecca Crt J11

Red Oak Dr B13-14, C13-14
Redfern Ave D13-14
Redpath Rd E5
Redwood Crt H4
Regalia Way L10
Regina Rd M10

Reid Dr E13-14
Residence Rd H4
Revelstoke Crt C14
Reynolds Lane B8, C8
Richler Cres D6-7
Ridgeway Ave G9
Ridwell St C8

Ring RA N G4, H4
Ring Rd S G4

River Ridge Rd J9-10
Riverwood Crt D5
Robert St E7-8
Robin Crt F4
Robinson St G9
Rodney St G5-6
Rolston Dr F4

Rose St E5, F5, G4-5
Rosedale Pl E4-5
Rosenfeld Dr 14-5
Roslyn Rd G4-5
Ross St EG6, F6
Round Leaf Crt C14
Royal Jubilee Dr L11
Royal Oak Dr 18-9
Royal Park Blvd J9
Royal Parkside Dr K9
Ruffet Dr B8, C8
Rundle Cres C14
Russell Hill Dr 110-11

Ryan Crt F3

Salem Rd C15, D15, E14-15,
F14

Sampson St G6-7
Sandalwood Crt J9
Sandringham Dr K10-9, L10
Sanford St E7-8, F8
Sarjeant Dr D8

Saunders Rd G13-14, H12-13
Sawmill Rd E10-11
Saxon Rd M10

Scott Cres C6, D6
Seaforth St E8
Sedgewood Way D11
Seline Cres 112

Selkirk Cres B14, C14
Serena Lane J10-11
Seymour Cres C14
Shadowood Rd E11
Shaina Crt 111
Shakespeare Cres C7
Shalom Way 113
Shamrock Lane L10
Shannon St G5

Shanty Bay Rd H6, 16
Shaw Cres C7

Sheila Way F3

Shelley Lane D6
Sherwood Crt B6

Shirley Ave D6-7, E6
Shoreview Dr 16

Short St F8

Shortreed Crt D4

Silver Maple Cres C12
Silver Trail B11-12
Silvercreek Cres B11, C11
Simcoe St F7

Simmons Cres C4
Simpson St E4

Sinclair Crt C5

Snelgrove Cres C4, D4
Snowden Ave L10
Snowshoe Trail D10
Snowy Owl Cres F3-4
Sophia StE F6

Sophia St W E6-7, F6
South Village Way F12, G12
Southview Rd H8
Southwoods Cres E12
Sovereign's Gate K10, L9-10,
M9

Spearin Crt G5

Speirs Rd D12

Spencer Dr L10

Sperling Dr F4
Springdale Dr E4-5
Springhome Rd F9, G9
Springwood Crt C12
Sproule Dr B8-9, C8
Spruce Cres J10, K10
Srigley St D12

St Bruno's Cir D11

St Paul's Cres K11

St Vincent Sq G6

St Vincent St E3, F3-4-5, G5-6
Stanley St D3-4, E4
Stapleton PI D11-12
Steel St G5, H5, 15
Stephanie Lane J11
Stollar Blvd F3
Stoneybrook Cres C10, C11
Strabane Ave G5, H5

Strathmore Pl K1

Stroud PI D11, E11

Stuart Ave L9-10

Stunden Lane 112

Succession Cres
Sumac St J9

Summerset Dr C10, D10
Sun King Cres L10-11
Sundew Dr B13,14, C13-14
Sunnidale Rd B5,

Sunset Pl E11
Surrey Dr F4
Susan Pl D6

Sutherland Trail J9

Sutton Dr 15
Sydenham Wells

Sydney Lane E12

Sylvia St G4-5

Tamarack Trail J9

Tara Rd F9

Tascona Crt F3-4

Taylor Dr 19, J9
Teal PI H11
Teck Rd C11

0 Virgilwood Cres E4
Waddington Cres C14
Wall Crt E5

Wallace Dr C6

Wallwin's Way H8-9
Walnut Cres K10

Ward Dr 110-11

Warner Rd E12

Warnica Rd 110, J10

C5, D5-6, E6 Watson Dr E3
Weatherup Cres C5
Webb St H10

Weldon Cres H6
Weldon St H5-6
Welham Rd G10-11, H11-12-
13

Wellington St E F5-6, G5
Wellington St W D7, E6-7, F6
Wells Cres D5

Wesley St D6
Wessenger Dr D13
West Gate G4, H4
Westminster Cir L9
Weymouth Rd

L10, M10

14

Templeton Cres D7
Thackeray Cres D7

The Boulevard H8

The Queensway L9-10, M10
Theresa St F6, G6
Thicketwood Ave 113
Thomson St E6-7
Thorncrest Rd F9-10
Thrushwood Dr E11-12, F12
Tiffin St C9, D9, E8-9, F8
Timothy Lane C13

Todd Dr J9-10

Tollendal Mill Rd H9, 18-9
Tomlin Crt H9, 19
Toronto St E6-7, F7
Touchette Dr E12

Tower Cres F9, G9

Town Line A10, B10-11-12-13-
14

Trask Dr C10, D10
Trevino Cir D3-4

Trillium Cres G9

Trotter Crt B12

Truman Rd G10, H10
Tudor Cres L9
Tunbridge Rd H4, 14
Turner Dr J9

Twiss Dr D13

Tyndale Rd 18-9
Tynhead Rd J8

Unicorn Lane M10
Valley Dr D6

Valley View Crt J9
Vancouver St H5-6
Vansittart Crt B6

Varden Ave H5-6

Varden Cres H6
Versailles Cres L9, M9
Vespra St D8, E7-8, F7
Veteran's Dr E11-12-13-14,
F14-15-16

Veteran's Lane E11
Victoria St E7-8, F7
Victorway Dr C13

Villers St C8

Vine Cres D6

Vine St D6

Violet St C13-14

Whispering Pine Pl J9
White Cres E12

White EIm Rd C12
White Oaks Rd G8, H8
White Pine Pl G6
Whitehorn Cres C14
Whitty Lane H8

Wice Rd D12, D13
Widgeon St H11

Wilde PI C6
Wildflower Crt C11
Wildwood Trail D10-11, E11
William Paddison Dr 14
William St F8-9

Willow Dr C12

Willow Fern Dr B11, C11
Wilson Crt G9-10
Winchester Terr M9-10
Windsor Cres K10
Wiseman Crt C6
Wismer Ave B6

Wood St E9
Woodcrest Rd G9
Woodfern Crt C13
Woodgrove Crt E4
Worsley St F6

Wright Dr C10-11
Wynes Rd H9

Yeates Ave H9

Yonge St G9, H9-10, 110, J10-
11, K11-12






