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1 Introduction
1.1 General

Utilities Kingston is proceeding to complete a Master Plan for Water Supply for
the City of Kingston Urban Area. The Master Plan has been undertaken to
consider future requirements in the City of Kingston’s overall drinking water
treatment facilities and water distribution networks to satisfy the City of
Kingston’s current and projected drinking water demands including the
provision of adequate fire hydrant flows and pressures.

Utilities Kingston is proceeding in a timely manner with the identification and
the implementation of the preferred alternative(s) for upgrading the water
treatment facilities and water distribution watermains and infrastructure, such
as reservoirs, high lift water pumping stations and water booster pumping
stations.

The Master Plan has been developed progressively through the use of
Technical Memoranda that were forwarded to Utilities Kingston for review and
comments throughout the development of the Master Plan and the Class
Environmental Assessment undertaking to the end of Phase 2.

1.2 “Problem Statement”

At an early stage, it was necessary to clearly define the “Problem Statement”
such that there was a clear understanding of the requirements to successfully
complete the Master Plan and to allow Utilities Kingston to advertise the
Commencement of Project, as required by the Class Environmental
Assessment 2000, as prepared by the Municipal Engineers Association, and
the Ontario Ministry of the Environment.

The “Problem Statement” has been developed as follows:

Utilities Kingston has determined the need to develop a Master Plan for the
urban area of the City of Kingston’s drinking water supply and distribution
systems to accommodate the current (2006) drinking water demands for the
urban area of the City of Kingston (Central, West and East) and to plan (in an
orderly manner) for additional infrastructure (watermains, reservoirs and the
associated water pumping stations and drinking water supply facilities)
requirements to satisfy the considered short-term (2011), mid-term (2016) and
long-term (2026) drinking water requirements for the urban area of the City of
Kingston.

The existing City of Kingston water supply and distribution systems
incorporates the City of Kingston (Kingston Central), the former Kingston

Simcoe Engineering Group Limited FINAL Page 1 of 124
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Township (Kingston West) and the former Pittsburgh Township (Kingston East,
supplied by Kingston Central). Ultilities Kingston considers Kingston Central
and East, and Kingston West as two drinking water supply and distribution
systems.

In order to provide an assured drinking water supply to the entire urban area of
the City of Kingston from the two existing water treatment plants (the Central
Water Purification Plant and the West Water Treatment Plant), it would appear
that Kingston Central should be interconnected with Kingston West.

Utilities Kingston wishes to investigate potential methods to provide a unified
drinking water supply and distribution system to serve the urban area of the
City of Kinston (Central, West and East). These methods could include the
logical interconnection of distribution systems and associated infrastructure
additions/upgrades; upgrades/refurbishments to the existing facilities (water
treatment plants, elevated water storage tanks, water storage standpipes,
ground-level water storage reservoirs, water booster pumping stations); and
new facilities (treatment plant, water storage).

It should be noted that the existing independent water supplies and distribution

systems serving Kingston West and Kingston Central (including Kingston East)
remained as an option to be further evaluated.

END
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2.1

2.2

2.2.1

Review of the Existing Water Treatment Plants and Distribution Systems
Background Information

It was necessary to develop a shared understanding of the issues and
significant information relating to this undertaking, such as:

i) Existing water supplies and distribution systems

ii) Operational considerations and other significant issues

iii) Existing water treatment plants capacities (“rated” and “functional”)

iv) Existing water supply and storage requirements (“rated” and “functional”)

A consolidated summary of the information regarding the existing water
treatment plants and the water distribution systems was required to develop the
requirements for the Master Plan.

Overview of the existing water supplies and distribution systems
General

The City of Kingston urban area is presently served by two independent water
treatment facilities and water distribution systems. The Kingston West Water
Treatment Plant (WTP) supplies water to the Kingston West serviced area
(former Kingston Township). The Central Water Purification Plant (WPP)
supplies water to the serviced areas of Kingston Central and Kingston East
(former Pittsburgh Township).

A schematic representation of the two water treatment plants and the three
water distribution system areas has been indicated in Figure 2.1, on the
following page. Information regarding the treatment plants, pumping stations
and storage facilities are also summarized on the schematic.

Kingston Central is interconnected to Kingston East at one location (water is
supplied to Kingston East through two parallel watermains crossing the Great
Cataraqui River). Kingston Central and Kingston West are interconnected at
one location only (a watermain on Bath Road, near Little Cataraqui Creek), but
are normally isolated (the interconnection valve is normally closed and would
only be used in the event of an unexpected emergency).

Major relatively recent upgrades/improvement to the water supplies and water
distribution systems have been indicated in Table 2.1. Please note, volumes
and flows have been indicated in million litres (ML) and (ML/d), respectively.
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Table 2.1 — Major Recent Upgrades to Kingston West and Kingston
Central (including Kingston East) Water Supplies & Distribution Systems

Kingston West

- Fall 2005, Creekford Road Elevated Tank - new elevated water
storage tank (6.8 ML)

- New watermains to feed Creekford Road Elevated Tank, Henderson
Boulevard and new subdivision developments

- Summer 2004, Kingston West WTP, O. Reg. 459/00 Compliance
Upgrades — conversion of older reservoir to chlorine contact tank,
disinfection system upgrades, filter control and metering and filter-
to-waste upgrades

Kingston Central (including Kingston East)

- Fall 2005, Kingston Central WPP, Process Waste Facility Project —
new residue management facility

- Watermain installations/upgrades: Division Street and Railway
Street

- Fall 2004, new 450 mm diameter watermain crossing of the Great
Cataraqui River to Kingston East (installed parallel to the existing
400 mm watermain)

- Summer 2004, Kingston Central WPP, Baffling Upgrade -
conversion of clear well/reservoir to chlorine contact tank

- Spring 2003, Kingston Central WPP, Systems Refurbishment &
SCADA System — system upgrades and a new computer based
control system

- Fall 2001, Kingston Central WPP, Filter Refurbishment — new filter
under drains, troughs and filter media

2.2.2 Kingston West

a)

Kingston West water supply and distribution system

The Kingston West WTP, located at 80 Sunny Acres Road, supplies
water to the Kingston West water distribution system. The Kingston
West water distribution system consists of two main pressure zones
(Pressure Zone 1 and Pressure Zone 2). In addition to the Kingston
West WTP reservoir and High Lift Station, Pressure Zone 1 has one in-
ground reservoir and its associated booster station and one elevated
tank (Princess Street Elevated Tank). Pressure Zone 2 is comprised of
three sub-Pressure Zones (Pressure Zone 2a, 2b and 2c) and is served
by one elevated tank (the Creekford Road Elevated Tank) and four
water booster stations (see Figure 2.1 and see Figure 2.2, on the
following page (Figure 2.2 also included, full-size, in envelope in
Appendix C, Tab 11).
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b) Kingston West Water Treatment Plant

The Kingston West WTP is a three-filter chemically assisted, direct
filtration water treatment plant with a “rated” capacity of 45.5 ML/d.
Filtered water flows through a chlorine contact tank (a converted older
reservoir) prior to entering an on-site, two-cell reservoir.

The on-site, two-cell reservoir has a total storage capacity of 7 ML and a
“functional” volume of 2.6 ML, based on a reservoir water level range of
2.5 m to 4.0 m (approximately 78.55 m to 80.05 m).

The Kingston West WTP High Lift Station (HLS) pumps from the
reservoir to Pressure Zone 1 of the Kingston West water distribution
system. The HLS has five high lift pumps providing a theoretical firm
pumping capacity of 68.1 ML/d. The five pumps include:

- Two electric pumps, each rated at 13,622 m*/d
- One electric/diesel pump rated at 13,622 m*/d
- One electric pump rated at 27,244 m®/d
- One diesel pump rated at 27,244 m*/d

c) Industrial Park Reservoir
The Industrial Park Reservoir (or Progress Avenue Reservoir) is an in-
ground reservoir located on Progress Avenue. The Industrial Park
Reservoir has a total volume of 6.6 ML, and a “functional” volume of 2.9
ML, based on a reservoir water level range of 2.5 m to 4.5 m (approx.
94.3 m to 96.3 m). Water fed into the Industrial Park Reservoir from
Pressure Zone 1, is returned to Pressure Zone 1 by a reservoir booster
station. The reservoir booster station has three pumps, providing a
theoretical firm pumping capacity of 10.9 ML/d. The three pumps
include:
- Two electric pumps, each rated at 5,430 m*/d
- One diesel pump rated at 8,170 m*/d

d) Princess Street Elevated Tank
The Princess Street Elevated Tank is located northeast of the Princess

Street and Gardiners Road intersection. It provides storage and system
pressure stabilization for Pressure Zone 1. The Princess Street Elevated
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f)

9)

Tank has a total volume of 1.14 ML and a “functional” volume of 0.35
ML, based on a tank water level range of 6.5 m to 9.25 m (approx. 133.5
m to 136.2 m). The water level at the Princess Street Elevated Tank
controls pump operations of the Kingston West WTP HLS and the
Industrial Park Reservoir water booster station.

Gardiners Road Booster Station (BS)

Water is supplied to Pressure Zone 2b from Pressure Zone 1 by the
Gardiners Road BS located at the northeast corner of Princess Street
and Gardiners Road and in close proximity to the Princess Street
Elevated Tank. Presently, the Gardiners Road BS has three pumps,
providing a theoretical firm pumping capacity of 2.94 ML/d. The three
pumps include:

- Two electric pumps, each rated at 1,470 m*/d
- One electric pump rated at 9,850 m*/d

Gardiners Road BS upgrades are currently in progress by Utilities
Kingston now that the Creekford Rd Elevated Tank has been completed
in order to address pressure and capacity limitations. The proposed
upgraded pumping equipment will include two electric pumps, each
rated at 9,850 m®/d, providing a theoretical firm pumping capacity of 9.85
ML/d (with only one pump operating (the two pumps could operate in
parallel to increase the flow, as required). These capacities are
considered as existing capacities for study purposes and have been
indicated in Figure 2.1.

Creekford Road Elevated Tank

The Creekford Road Elevated Tank, located on Creekford Road, was
completed in the fall of 2005. The Creekford Road Elevated Tank
provides water storage and also system pressure stabilization for
Pressure Zone 2b. Water is supplied to fill the Creekford Road Elevated
Tank from the Gardiners Road BS. The Creekford Road Elevated Tank
has a total volume of 6.83 ML and has a “functional” volume of 1.7 ML,
based on a tank water level range of 7.5 m to 11.5 m (approximately
155.1 m to 159.1 m). The water level at the Creekford Road Elevated
Tank controls pump operations of the Gardiners Road BS.

Old Colony Road Booster Station

The Old Colony Road Booster Station (BS) is located at the corner of
Taylor-Kidd Boulevard and Old Colony Road. The Old Colony Road BS
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h)

supplies water to Pressure Zone 2a (from Pressure Zone 1) and has two
variable speed pumps, providing a theoretical firm pumping capacity of
5.18 ML/d. The two pumps include:

- Two electric pumps, each rated at 5,180 m*/d.

Pump operations and speed are controlled to maintain a pressure
differential of 140 kPa (20 psi) across the pump (i.e., pump suction from
Pressure Zone 1 to pump discharge to Pressure Zone 2a).

Collins Bay Road Booster Station (BS)

The Collins Bay Road BS is located on Collins Bay Road in the vicinity
of Woodbine Road. The Collins Bay Road BS also supplies water to
Pressure Zone 2a (from Pressure Zone 1) and has two pumps providing
a theoretical firm pumping capacity of 4.35 ML/d. The two pumps
include:

- Two electric pumps, each rated at 4,350 m*/d.

A pressure relief valve is used to maintain the Collins Bay Road BS
discharge pressure below 640 kPa (92.8 psi).

Sydenham Road Booster Station (BS)

The Sydenham Road BS is located at the corner of Princess Street and
Sydenham Road. The Sydenham Road BS supplies water to Pressure
Zone 2c¢ (drawing from Pressure Zone 1) and has three pumps providing
a theoretical firm pumping capacity of 1.14 ML/d. The three pumps
include:

- Two electric pumps, each rated at 570 m%/d

- One electric pump rated at 7,600 m*/d

Pressure relief valves are used to maintain the discharge pressure
below 640 kPa (92.8 psi).

2.2.3 Kingston Central

a)

Kingston Central water supply and distribution system

The Kingston Central Water Purification Plant (WPP), located at 302
King Street West, supplies water to the Kingston Central water
distribution system, which also, in turn, supplies water to the Kingston

Simcoe Engineering Group Limited FINAL Page 7 of 124



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2)

b)

East water distribution system. The Kingston Central and Kingston East
water distribution systems function as separate pressure zones. In
addition to the Kingston Central WPP High Lift Station (HLS), one in-
ground reservoir and its associated booster station (Third Avenue
Reservoir and Booster Station) and one elevated tank (Tower Street
Elevated Tank) supply the Kingston Central water distribution system as
indicated in Figure 2.1 and Figure 2.2.

Kingston Central Water Purification Plant

The Kingston Central WPP is a six-filter, chemically assisted,
conventional water filtration treatment plant with a “rated” capacity of 118
ML/d. Filtered water flows through a chlorine contact tank (a converted
clear well/high lift reservoir) prior to entering the on-site high lift pumping
station.

The on-site chlorine contact tank has a limited amount of “functional”
storage for in-plant needs (e.g., filter back washing) only. As a result,
there is no storage capacity of drinking water available for the water
distribution system demands.

The Kingston Central WPP high lift station (HLS) pumps from the clear
wells to the Kingston Central water distribution system. The Kingston
Central WPP has seven high lift pumps providing a theoretical firm
pumping capacity of 133.6 ML/d. The seven pumps include:

- Two electric pumps, each rated at 19,500 m*/d

- One electric pump rated at 23,600 m®/d

- One electric pump rated at 31,800 m®/d

- One electric/diesel rated at 45,500 m*/d

- Two diesel pumps, each rated at 19,600 m*/d

During normal operation the water level in the Tower Street Elevated
Tank is the primary control for high lift pump operations.

The high lift pump control logic has been designed to balance and buffer
system demand fluctuations by maintaining pre-selected levels in the
Tower Street Elevated Tank and the Third Avenue Reservoir, while
maintaining a plant high lift discharge pressure within a selected
operational range.
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c) Tower Street Elevated Tank

The Tower Street Elevated Tank is located on Tower Street, near the
intersection of Princess Street and Bath Road. The Tower Street
Elevated Tank provides storage and system pressure stabilization for
the Kingston Central water distribution system. The Tower Street
Elevated Tank has a total volume of 3.4 ML and a “functional” volume of
1.9 ML, based on a tank water level range of 3.0 m to 6.5 m
(approximately 134.9 m to 138.4 m). The water level at the Tower Street
Elevated Tank provides the primary control of pump operations at the
Kingston Central WPP HLS and the Third Avenue Reservoir BS.

d) Third Avenue Reservoir and Booster Station

The Third Avenue Reservoir is an in-ground reservoir located on Third
Avenue. The reservoir has a total volume of 23.2 ML and a “functional”
volume of 12.8 ML, based on a reservoir water level range of 2.2 m to
5.6 m (approximately 107.2 m to 110.6 m). Water discharged into the
Third Avenue Reservoir is returned to the Kingston Central water
distribution system by means of a reservoir booster station to maintain
pressure in Pressure Zone 1. The Third Avenue Reservoir Booster
Station has three pumps, providing a theoretical firm pumping capacity
of 31.6 ML/d. The three pumps include:

- Two electric pumps, each rated at 15,800 m*/d
- One diesel pump rated at 31,800 m*/d
2.2.4 Kingston East
a) Kingston East water supply and distribution system

All Kingston East drinking water is supplied from the Kingston Central
water distribution system through either of two parallel watermains (a
400 mm and a 450 mm watermain) that cross the Great Cataraqui River
and converge to supply the James Street Booster Station (BS). The
James Street Booster Station provides drinking water to the Kingston
East water distribution system, which is a separate pressure zone. In
addition to the James Street BS, the Kingston East water distribution
system is served by one elevated tank [DND (Canadian Forces Base
Kingston) Elevated Tank] and two standpipes (the Gore Road Standpipe
and the Milton Avenue Standpipe), all of which have a similar top water
level elevation of approximately 151.3 m (see Figure 2.1 and Figure
2.2).
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b) James Street Booster Station (BS)

Water is supplied to the James Street BS (located at the western end of
James Street) from the Kingston East water distribution system and is
then boosted into the Kingston East water distribution system. The
James Street BS has been provided with three identical booster pumps,
providing a theoretical firm pumping capacity of 18.2 ML/d. The three
pumps include:

- Three electric pumps, each rated at 9,100 m%/d.

A standby diesel generator has been provided with sufficient capacity to
operate two of the three pumps.

The water level in the DND Elevated Tank provides the primary control
for the James Street BS. Alternately, the Gore Road Standpipe water
level may be selected for control. Under normal current conditions, only
one booster pump is currently required to operate.

c) DND (Canadian Forces Base Kingston) Elevated Tank

The DND Elevated Tank is located on Somme Avenue at Canadian
Forces Base Kingston. The DND Elevated Tank provides water storage
and pressure stabilization for the Kingston East and CFB Kingston water
distribution systems. The DND Elevated Tank has a total volume of 2.27
ML and a “functional” volume of 0.73 ML based on a tank water level
range of 4.26 m to 6.72 m (approximately 148.0 m to 150.4 m). The
water level at the DND Elevated Tank primarily controls pump operation
at the James Street BS.

d) Gore Road Standpipe

The Gore Road Standpipe is located on Gore Road near Rose Abbey
Drive. The Gore Road Standpipe provides water storage and pressure
stabilization for the water distribution system in the northern portion of
Kingston East. The Gore Road Standpipe has a total volume of 1.22 ML
and a “functional” volume of 0.16 ML based on a water level range of 2
m to 6 m (approximately 145.7 m to 149.7 m). The stated total volume
does not include the bottom 15.6 m of water depth, as this stored water
does not provide adequate water pressure [i.e., greater than 150 kPa
(21.75 psi)].

The water level at the Gore Road Standpipe is normally directly
maintained and influenced by the water level in the DND Elevated Tank.
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2.3

To force water usage and turnover within the Gore Road Standpipe, the
portion of the water distribution system leading to the Gore Road
Standpipe has been provided with a motorized control valve (Kingston
Highway 15 valve) for isolation. When the valve is closed (at the
standpipe full level), local demand lowers the water level within the
standpipe. When the water level in the standpipe drops to the pre-
selected low level, the motorized control valve automatically opens and
the standpipe fills and will again return to the pre-selected full level.

Milton Avenue Standpipe

The Milton Avenue Standpipe is located on Forest Drive close to Milton
Avenue. The Milton Avenue Standpipe provides water storage and
pressure stabilization for the water distribution system in the southern
portion of Kingston East. The Milton Avenue Standpipe has a total
volume of 1.28 ML and a “functional” volume of 0.17 ML based on a
water level range of 1.5 m to 6 m (approximately 145.2 m to 149.7 m).
The stated total volume does not include the bottom 15.6 m of water
depth, as this stored water does not provide adequate water pressure
[i.e., greater than 150 kPa (21.75 psi)].

The water level at the Milton Avenue Standpipe is normally directly
maintained and influenced by the water level in the DND elevated tank.
To force water usage and turnover within the standpipe, the portion of
the water distribution system leading to the Milton Avenue Standpipe
has been provided with a motorized control valve (Highway No. 2 valve)
for isolation. When the valve is closed (at the standpipe full level), local
demand lowers the water level within the standpipe. When water level in
the standpipe drops to the pre-selected low level, the motorized control
valve automatically opens and the standpipe fills and will again return to
the pre-selected full level.

Operational considerations and other significant issues

Based on informal meetings with Utilities Kingston operations staff, views and
insights to operational considerations and other significant issues were offered
with regard to the City of Kingston’s water treatment and water distribution
systems requirements. A summary of the main items of the meetings and
subsequent discussions has been presented in Table 2.2 and Table 2.3, on the
following four pages.
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Table 2.2 - Kingston West WTP and Water Distribution System

Additional Kingston West WTP water supply capacity is required. The plant generally has
difficulty satisfying existing high demand periods, during which time the water storage
would be significantly depleted and extensive recovery time would be required to
replenish the system water storage capacities. Plant and system operations could benefit
from an updating of the overall control strategy.

The recent conversion of the Kingston West WTP older reservoir to a chlorine contact
tank has significantly reduced the plant’s on-site drinking water storage.

For short durations, the Kingston West WTP would be capable of producing the plant
“rated” capacity of 45.5 ML/d. If the Kingston West WTP were required to operate
continuously over an extended period of time (e.g., one to two days), the WTP’s
continuous, “rated” capacity would be reduced. Based on an assumed filter run time of
12 hours during operation at high filtration rates, the cumulative effects of: filter off-line
time during backwashing; volume of backwash and filter-to-waste water; clear well
recovery of backwash volume and other allowances, result in a reduction of the daily
drinking water production of approximately 4.5 ML; accordingly, the Kingston West WTP
continuous “functional” capacity has been estimated as 41 ML/d.

The single plant discharge header should be considered as a critical link that has no
existing provision for redundancy. If for no other reason than operational integrity
protection, an additional discharge header would be desirable. Additionally, this critical
link would be considered to extend into the water distribution system, from the Kingston
West WTP to the Industrial Park Reservoir. The single 900 mm plant discharge header
extends from the Kingston West WTP to Days Road at Front Rd., then continuing as a
600 mm watermain following Days Road extending northerly to the vicinities of both the
Industrial Park Reservoir and the Princess Street Elevated Storage Tank. This 600 mm
watermain is the single supply serving all areas north of Bath Road. There is no other
watermain connection that extends north of Bath Road.

More major watermain looping should be considered to be advantageous for drinking
water supply and pressure and also for redundancy purposes. There are single feed
watermain concerns to Days Road, Bath Road and the Westbrook areas. In addition,
there is only one watermain extending north of Bath Road. Potentially, there would be an
opportunity to create routing for a new major watermain to extend north of Bath Road in
order to extend or loop to the Industrial Park Reservoir (Progress Avenue) or other
storage reservoir/tank.

The newly constructed Creekford Road Elevated Water Storage Tank has a very
significant impact on the Princess Street Elevated Tank level and water supply in the
O’Connor Drive area during filling operations. The Creekford Road Elevated Water
Storage Tank is supplied from the Gardiner’s Road Booster Station. When the Creekford
Road Elevated Water Storage Tank (in Zone 2) was being emptied, Zone 1 has more
water than previous and when the tank was being filled, it draws water from Zone 1;
hence, Zone 1 has less water to satisfy the water demand in Zone 1. Presently, the
Creekford Road Elevated Water Storage Tank would be filling over an 8 to 10 hour
period, during the night, to purposely avoid filling the tank during higher demand, daytime
periods in Zone 1. It is not certain if the Creekford Road Elevated Water Storage Tank
could be completely filled during the night period under summer, high water demand
conditions. The provision of additional water storage and pumping capacity in the vicinity
of the Gardiners Road Booster Station and the Princess Street Elevated Tank should be
reviewed.
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More storage at the Kingston West WTP or in the system is required. Previous studies
have recommended additional in-ground storage and high lift pumping in the vicinity of
O’Connor Drive, in close proximity to the Princess Street Elevated Tank. The location,
the required storage capacity of a reservoir and the high lift pump requirements
(including standby emergency power) in this general vicinity will be further reviewed. It
should be noted that an existing 500 mm watermain currently exists on the north side of
O’Connor Drive and this could prove to be advantageous. It should also be noted that a
single, large capacity water storage reservoir and the associated high lift pumps would
generally be more economical, due to the economy of scale.

Utilities Kingston is currently in the process of installing an additional large booster pump,
identical in capacity to the existing large capacity pump of 9.8 ML/d, at the Gardiners
Road Booster Station. The proposed two pumps will function as duty and standby;
however, the pumps may also be operated in parallel to increase the discharge flow, as
required).

The Kingston West water distribution system pressure zone comments:

= Some low-pressures have been reported in the water distribution system at the
higher Zone 1 elevations of Waterloo North, Kings Landing and Waterloo Village
areas.

= Some low pressures have been reported at the end of the higher Zone 2a
elevations[approaching 276 kPa (40 psi)], near the 2a / 2b pressure Zone
boundary. At this boundary location, the Zone 2b pressure is approximately 345
kPa (50 psi) higher than the pressure in Zone 2a.

= The use of pressure reducing valves (in manholes, for access), as required, would
generally be preferred over the existing booster stations.

= Concept — with the Creekford Road Elevated Water Storage Tank and other
improved watermain connections, it may be possible to shift the Zone 1 boundary
north, shift the Zone 2b boundary south and potentially eliminate Zone 2a (likely).

= Concept — following water distribution system improvements, shift the Zone 2b
boundary east and reduce or most likely eliminate Zone 2c.

= Concept — with water distribution system improvements, shift the pressure Zone 2b
boundary south to service the low-pressure Waterloo Village and Waterloo North
areas.

Regarding the Kingston Central and the Kingston West water distribution system
interconnection:
= |t was our understanding that there would be no noticeable effect when the existing
inter-connecting valve (located on Bath Road) was opened, since both systems are
normally at a relatively similar hydraulic grade line at this location. With the Bath
Road valve open, and a “major” fire (with a demand of 378 L/s for six hours)
occurring in Kingston West or in Kingston Central, it was well expected that water
should flow across the Bath Road valve location towards the direction of the
“major” fire.
= Concept — consider interconnection point booster station with the capability to
boost the water pressure into the Kingston West or the Kingston Central water
distribution system, if required.
= Also, it would be possible to combine additional, “localized” storage at the potential
interconnection point booster station location.
= With sufficient interconnecting watermains, potentially the requirement to provide a
booster station(s) at the interconnection locations might not be necessary. This will
be determined by water distribution system modelling.
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Table 2.3 - Kingston Central WPP and Central and East Water Distribution
Systems

Recent conversion of the Kingston Central Water Purification Plant clear well/reservoir to
a chlorine contact tank has significantly reduced the plant’s on-site drinking water
storage. The Kingston Central WPP has no or very little effective high lift pump water
storage in the existing on-site reservoir.

The Kingston Central WPP has a “rated” capacity of 118 ML/d. During an extended
period of continuous operation (e.g. 1 - 2 days) the plant’s “functional” capacity would be
reduced. Based on an assumed filter run time of 12 hours during operation at high
filtration rates, the cumulative effects of: filter off-line time during backwashing; volume of
backwash and service water; clear well recovery of backwash volume and other
allowances, result in a reduction of the daily drinking water production of approximately
23 ML; accordingly, the Kingston Central WPP continuous “functional” capacity has been
estimated as 95 ML/d.

A new process waste facility has recently been brought on line. Based on initial operation
observations, process wastewater capacity/through-put could be a constraint on the
“functional” capacity of the plant.

Due to existing inlet and discharge piping/header hydraulic issues, High Lift Pump No. 3
has experienced cavitation problems and is being fitted with a new impeller with changed
hydraulics. Other high lift pumps are suspected of experiencing similar conditions.

Reported existing Kingston Central WPP site constraints:

= Relatively congested site (no significant space for upgrades or expansion)
= Located within an historic area (sensitivity to viewing change/reduction)
= Neighbours are located in very close proximity to WPP

The original high lift suction conduit was converted from the conduit installed in
the original plant construction. There could be a possible integrity
concern/constraint
] There is inadequate room for any significant expansion on the site
The James Street Booster Station, when pumping, has a significant impact on the Third
Avenue Reservoir and the Tower Street Elevated Tank storage. The booster station
pump draws directly from the Kingston Central water distribution system through the
watermains across the Great Cataraqui River. Having two watermains at the one
crossing location has improved the water supply to Kingston East; however, there would
still be a critical link to the water supply if there were any disruption to the local upstream
(e.g. Rideau Street area) watermain. Another watermain supply connection to the
existing crossing, or another watermain crossing location (e.g. future bridge located at
Elliot Avenue and Gore Road) would provide the optimum redundancy and would also
allow a desirable looped watermain from Kingston Central to Kingston East.

Kingston Central and Kingston East water distribution system comments:
= Some low pressure reports at higher elevations in Rideau Heights.
= Generally, there are numerous smaller dead ends that would benefit from more
looping. Utilities Kingston will continue to flush dead-end watermains on a
scheduled basis to address water quality issues (i.e., potentially stale water). This
is considered beyond the scope of this Master Plan and Utilities Kingston would
address.
= A new Highway No. 2 watermain, extending from Kingston Highway 15 to the
eastern portion of CFB Kingston, has been proposed for construction in the near
future. This will provide a direct connection to the Milton area and also allow the
Utilities Kingston and the Canadian Forces Base Kingston water distribution

Simcoe Engineering Group Limited FINAL Page 14 of 124




Utilities Kingston
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2)

June 2007

(@]

(e]

systems to operate relatively independently, if desired.

Other comments and concepts:

High lift pumping capacity would be reduced during power outages and the use of
diesel driven pumps.

Normal high lift pump control program flow steps currently do not extend beyond
approximately 73 ML/d. SCADA/manual operations of diesel pumps provides
additional high lift capacity.

An additional reservoir and high lift pumping station in the water distribution system
or on-site water storage is required.

Concept - separate water storage for backwash operations (the plant presently
draws from the chlorine contact tank).

More storage and pumping capacity in the water distribution system would be
desirable (e.g., at the Third Avenue Water Storage Reservoir and James Street
Booster Station).

Filter air scour for filter backwashing would be desirable. This would reduce the
water requirements for filter backwashes.

Land would be available for expansion at the Third Avenue Water Storage
Reservoir site.

Concept — new reduced footprint treatment/filtration technology could be employed
for capacity expansion. This would still require increased low lift and high lift
capacity and drinking water storage/reservoir for high lift pumps.

Regarding the Kingston West and the Kingston Central water distribution systems
interconnection:

The Kingston Central WPP and its water distribution system operation control
strategy currently work well. No concerns were noted regarding the operational
effect of adding supply demand from the Kingston West WTP with interconnections
to the Kingston Central WPP drinking water supply and water distribution system.
There has been no noticeable effect when the existing emergency interconnection
valve on Bath Road has been opened (normally closed) since both the Kingston
West and the Kingston Central water distribution systems at this location are
normally at a relatively similar hydraulic grade line. This does not mean that if the
valve was opened and there was a fire in Kingston Central or Kingston West that
flow would not occur through this interconnecting watermain; in fact, it is certain
that flow would occur. The amount of flow is not certain.

Concept — consider an interconnection point water booster station with the
capability of boosting the water pressure into either system (bi-directional booster
station). Prior to modelling, it was not certain that this would be required with the
installation of additional Kingston Central to Kingston West interconnecting
watermains.

If this potential Bath Road water booster station was implemented, it could
potentially combine water storage at a location in the vicinity of the interconnection
water booster station. This would require water distribution system modelling to
determine the possible benefit.

Note:

It should be noted that some of the concepts and comments provided in
Table 2.2 and Table 2.3 were presented at an early stage in the Master
Plan undertaking and should be considered as “to potentially be
updated” based on further investigations, calculations and water
distribution system modelling.
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2.4 Historical/existing drinking water supply

Historical water supply rates to Kingston West, Kingston Central and Kingston
East are summarized in Table 2.4 and Table 2.5, on the following page. The
historical water supply rates are based on 2003 to 2005 flow data. This period
of flow data has been considered a representative period, as some recent
upgrades were completed at the two water treatment plants that impacted filter

flow control and plant operations in 2003.

Table 2.4 — Historical Drinking Water Supply — Summary

Avg. Max. Peak Max. / Peak /
Day Day Hour Avg. Avg.
(m°d) | (m*d) | (m°%d) | (P.F.) (P.F.)
Kingston West WTP 25,722 | 41,500 | 63,533 1.61 2.47
Kingston Central WPP | 57,824 | 72,858 | 99,458 1.26 1.72
(Central plus East)
Kingston East 7,408 | 11,927 1.61 N/A
Notes:
1. Based on flow data for the period 2003 to 2005, inclusive.
2. Refer to Table 2 for the individual 2003 to 2005 year data

In relation to the total average day volume of water supplied to the City of
Kingston, the demand in Kingston West would be approximately 29% of the
total volume, the demand in Kingston Central would be approximately 63% of
the total volume and the demand in Kingston East would be approximately 8%

of the total volume.
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Table 2.5 — Historical Flow Data for Years 2003, 2004 and 2005

Kingston West WTP Kingston Central WPP (Central + East) Kingston East
(m°/d) (m°/d) (m°/d)

Year Avg. Max. Peak Max./ Peak/| Avg. Max. Peak Max./ Peak/ | Avg. Max. Max./

Day Day Hr. Avg.  Avg. Day Day Hr. Avg.  Avg. Day Day Avg.

2003 25,722 41,500 58,400  1.61 227 | 57,824 70,373 90,800 1.22 1.57 7,408 11,708  1.58
2004 22,997 28,900 46,700 1.26 203 | 56,880 71,600 89,160 1.26 1.57 6,641 8,408 1.27
2005 22,143 33270 54,600 1.50 247 | 56,503 69,600 97,070 1.23 1.72 5980 9,646 1.61

Average | 23,621 34,557 53233  1.46 226 | 57,069 70524 92,343 1.24 1.62 6,676 9,921 1.49
Maximum | 25,722 41500 58,400 1.61 247 | 57,824 71,600 97,070 1.26 1.72 7,408 11,708  1.61
Minimum | 22,143 28,900 46,700 1.26 2.03 | 56,503 69,600 89,160 1.22 1.57 5980 8,408 1.27

Historical
Period

25,722 41,500 63,533  1.61 247 | 57,824 72,858 99,458  1.26 1.72 7,408 11,927 1.61

Note: The maximum day and peak hour flows for the ‘historical period’ have been calculated by applying the highest observed maximum day and
peak hour factors to the highest observed average day flows.
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2.5

2.5.1

2.5.2

Existing drinking water supply requirements and capacity
Water treatment facilities

Water treatment plants are usually designed to deliver a drinking water supply
at least equal to the water distribution system’s maximum day demand and
system storage has been relied upon to accommodate peak demands (i.e.
equalization storage) and to provide both fire and emergency storage. A water
plant’s capability to provide drinking water to the water distribution system
should provide an allowance for water required for filter backwashing and in-
plant use, for filter downtime (during filter backwashing), wash water recovery
and for other operational conditions (e.g., reduced raw water quality, normal
control settings/ranges, etc.) that may affect the water treatment plant’s drinking
water supply capacity.

The existing maximum day flows in comparison to the “rated” capacity and
estimated “functional” capacity of the water treatment plants have been
indicated in Table 2.6. The maximum day flows and water treatment plants
capacities are shown for both the separate and interconnected systems.

Table 2.6 — Maximum Day Flow vs. Plant Capacities

Max. Plant Max. Day Plant Max. Day /
Day Rated / Rated Functional | Functional
Flow Capacity | Capacity Capacity Capacity
ML/d ML/d (%) ML/d (%)
Kingston West 41.5 45.5 91.2% 41.0 101%
Kingston Central + East 72.9 118.0 61.8% 95.0 76.7%
Interconnected System 114.4 163.5 69.9% 136.0 84.0%
(Kingston West + Kingston
Central and Kingston East)

Pumping and booster stations

The current MOE design guidelines recommend that pumping and booster
stations have, as a minimum, a firm pumping capacity to supply the maximum
day demands in a distribution system with sufficient floating storage for
equalization, fire and emergency conditions. If sufficient floating storage were
not available, then the pumping and booster stations must have the capacity for
the extreme flow conditions that include both peak hour demand and maximum
day plus fire flows. Firm pumping capacity is defined by the MOE as:

i) Capacity of a pumping station with the largest unit out of service if the
station supplies a pressure zone with floating storage available for fire
protection and balancing;
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ii) Capacity of a station with the two largest units out of service if the
pumping station serves a zone that does not have floating storage
available.”

The pump capacity, the firm pumping capacity and the emergency standby
pumping capacity in the City of Kingston’s pumping and booster stations have
been summarized in Table 2.7, on the following page. Where more than one
pumping/booster station supplies a pressure zone, the total firm capacity has
been assumed as the cumulative capacity with the largest unit out of service in
each station. Standby pumping capacity is the pumping capacity provided by
pumps capable of being operated by standby power (i.e. diesel generator) or, a
diesel engine driver. Where floating storage is available, it would be common to
provide an emergency standby pumping capacity adequate for the average day
demand, only. Where no floating storage was available for fire protection, it is
recommended that full emergency standby power be provided for
pumping/booster stations.
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Table 2.7 — City of Kingston Pumping and Booster Station Capacity Summary
Pump Pump Pump Pump Pump Pump Pump Total Firm Standby
#1 #2 #3 #4 #5 #6 #7 Capacity  Capacity  Capacity
(ML/d) (ML/d) (ML/d) (ML/d) (ML/d) (ML/d) (ML/d) (ML/d) (ML/d) (ML/d)
Kingston West - Zone 1
WTP HLPS 13.62 13.62 13.62 27.24 27.24 95.3 68.1 40.9
Industrial Park Reservoir BS 543 5.43 8.17 19.0 10.9 8.2
Sub-total 114.4 79.0 49.0
Kingston West — Zone 2
Gardiners Road BS — 2b 9.85 9.85 19.7 9.9 0.0
Old Colony Road BS - 2a 5.18 5.18 10.4 5.2 0.0
Collins Bay Road BS - 2a 4.35 4.35 8.7 4.4 0.0
Sydenham Road BS - 2c 0.57 0.57 7.60 8.7 1.1 0.0
Sub-total 47.5 20.5 0.0
Kingston Central
Kingston Central WPP HLPS 19.50 19.50 23.60 31.80 45.50 19.60 19.60 179.1 133.6 84.7
Third Avenue Reservoir 15.80 15.80 31.80 63.4 31.6 31.8
Sub-total 2425 165.2 116.5
Kingston East
James Street BS 9.10 9.10 9.10 27.3 18.2 18.2
Notes:
1. Pumping capacities shown are theoretical (i.e. based on nameplate/rated pump equipment capacities).
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2.6

Existing City of Kingston water storage capacities and requirements

In systems where the water treatment plant is capable of satisfying only the
maximum day demand, the system total storage requirement is calculated as:

Required Storage = A+ B + C.

A = Fire Storage
B = Equalization Storage (25% of maximum day demand)
C = Emergency Storage (25% of A + B)

The calculated current water storage requirements (based on the above and
other MOE design criteria) in comparison to the existing City of Kingston water
storage capacities have been indicated in Table 2.8, on the following page.

There was no “calculated” water storage surplus in the Kingston West or the
Kingston Central and Kingston East systems. The individual water distribution
systems and their sub-zones all have a “calculated” water storage deficit.

A storage surplus (i.e., existing storage capacity exceeding the calculated
storage requirements) exists only for the scenario of an interconnected system
(i.e., the current two City of Kingston water supply and distribution systems are
combined and considered as only one City of Kingston water supply and
distribution system). However, even as single water supply and distribution
system there was no surplus of equalization storage (i.e., “functional”’ storage).
The total “functional” storage capacity (i.e., the effective volume used for
equalization during current typical operations) of existing water storage facilities
was approximately 23,000 m?; whereas, the calculated required equalization
storage was approximately 28,000 m® for an interconnected water supply and
distribution system (i.e., Kingston West plus Kingston Central plus Kingston
East).
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Table 2.8 — Year 2006 City of Kingston Water Storage Requirements
Kingston West Kingston Central and East Combined
Zone 1 Zone 2 Subtotal Central East Subtotal Total
Max. Day Demand’ ML/d 24.9 16.6 41.5 61.0 11.9 72.9 114.4
Fire Flow Rate” L/s 318 250 378 378 220 378 378.0
Fire Flow Duration® hr 5.0 4.0 6.0 6.0 3.0 6.0 6.0
Storage Requirement
a) Fire m° 5,724 3,600 8,165 8,165 2,376 8,165 8,165
b) Equalization m° 6,225 4,150 10,375 15,250 2,975 18,225 28,600
c) Emergency m° 2,987 1,938 4,635 5,854 1,338 6,597 9,191
Total | m° 14,936 9,688 23,175 29,269 6,689 32,987 45,956
Existing Storage m° 14,700 6,800 21,500 26,600 5,370 31,970 53,470
(“‘Functional” m® | (5,870) (1,700) (7,570) (14,700) (1,060) (15,760) | (23,330)
Storage®)
Storage Surplus m° -236 -2,888 -1,675 -2,669 -1,319 -1,017 7,514
Notes:
1. Maximum day flow based on Table 1. Zone 1 and Zone 2 demand assumed as 60% and 40% of Kingston West maximum day flow,
respectively.
2. Fire flow rate and duration based on current MOE guidelines and estimated populations; maximum fire flow would be 378 L/s for 6.0 hours
for an equivalent population of 40,000.
3. “functional” storage capacity is the existing effective equalization volume based on typical operations and operating set points.
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2.7 Summary of significant items determined
a) Year 2006 water treatment plants capacities

i) The “functional” capacity of the West Water Treatment Plant is
less than the year 2006 required maximum day demand in
Kingston West.

ii) The “functional” capacity of the Central Water Purification Plant
is greater than the year 2006 required maximum day demand in
Kingston Central and Kingston East.

iii) When the existing, two, independent water treatment plants are
considered as interconnected drinking water supplies, the
“functional” capacity of the two water treatment plants is greater
than the required year 2006 maximum day demand; accordingly,
an interconnected water supply and distribution system would
satisfy the 2006 City of Kingston water demands (with no
increase in the drinking water supply required).

It was determined that the “rated” capacity of both the Kingston
West WTP and Kingston Central WPP could not be achieved
during extended periods (one to two days) of continuous
operation, based on the required filter runs and associated
backwash requirements. Accordingly, throughout this Study, the
“functional” water supply capacity of the water treatment plants
and the storage facilities versus the "rated” capacities has been
used.

b) Year 2006 water storage capacities

i) There is an existing water storage deficit in Kingston West,
Kingston Central and Kingston East. There is an existing water
storage surplus only for an interconnected City of Kingston water
treatment plants supplies and distribution system.

ii) For an interconnected water treatment supplies and distribution

system, there is a deficit of equalization storage (i.e., “functional”
water storage).

END
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3

3.1

3.2

Estimated Future Drinking Water Requirements
General

The water demands for the near term (year 2011), the intermediate term (year
2016) and the long term (year 2026) for the City of Kingston’s preferred growth
alternative [Growth Alternative 2 (West and East)] identified in the City of
Kingston Urban Growth Strategy, Final Report, 2004, have been estimated.
The study area for Growth Alternative 2 [GA2 (West and East)] has been
indicated in Figure 3.1, on the following page.

In addition, an “expanded study area” has also been considered for the long
term (designated year 2026A) and has also been indicated in Figure 3.1. The
“expanded study area” has been based on the City of Kingston’s
comprehensive secondary planning areas. A plan identifying these areas has
been included as Figure 3.2, on the following page. The “expanded study
area” would include Growth Alternatives 3, 4 and 5 as identified in the Urban
Growth Strategy, Final Report, 2004, as well as four additional areas indicated
as: A, B, C, and D in Figure 3.1.

The future water treatment plants capacities, the system water storage and the
associated pumping facilities and booster stations, required to satisfy the
projected drinking water demands, have also been reviewed.

Future average day demand

The projection of the future demands has been divided into the following three
demand components:

i) Residential demand

ii) Industrial, commercial and institutional (ICl) demand

iii) “Unaccounted for” water

The year 2006 demands are based on historical metered flow data for the
Kingston West WTP and the Kingston Central WPP (for the years 2003, 2004
and 2005), as indicated in Sub-Section 2.4, above. The demands established
for the year 2006 have been indicated in Table 3.1 on Page 25.

The year 2006 water demands (demands) were the basis for determining the
future water demands (demands).
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Table 3.1: Year 2006 Demand Summary
Kingston West WTP Kingston Central WPP
(ML/d) (including Kingston East) (ML/d)
Avg. Max. Peak Max./ | Peak/ Avg. Max. Peak Max./ Peak/
Day Day Hour Avg. Avg. Day Day Hour Avg. Avg.
25,722 | 41,500 | 63,533 | 1.61 247 | 57,824 | 72,858 | 125,316 1.26 1.72

In order to project the future residential, ICl and “unaccounted for” water
demands, the breakdown of the current residential and non-residential (ICl)
water usage has been examined. The highest observed residential and ICI
average day demand for Kingston West, Kingston Central and Kingston East
(based on billing information provided by Utilities Kingston for the years 2003,
2004 and 2005) have been indicated in Table 3.2.

Table 3.2: Residential and ICI water usage breakdown (m®/day)
Residential ICI Residential + ICI
Kingston West 9,768 4,032 13,800
Kingston Central 9,960 27,480 37,440
(including East)
Kingston Central 8,517 18,920 27,437
Kingston East 1,443 5,860 7,303

The sum of the residential and ICI water usage to the average day flows from
the Kingston West WTP and the Kingston Central WPP have been compared
in Table 3.3.

Table 3.3: Water usage totals versus Plant metered totals (m®/day)
Residential + ICI | Plant Metered | “Unaccounted
Totals for” Water
Kingston West 13,800 25,722 11,922 (46%)
Kingston Central 37,440 57,824 20,384 (35%)
(including) East
Kingston Central 27,437 50,416 22,979 (46%)
Kingston East 7,303 7,408 105 (1.4%)
Total 51,240 83,546 32,306 (39%)

It has been indicated in Table 3.3 that the “unaccounted for” water in Kingston
West and Kingston Central is a very high percentage of the total flow from the
two water treatment plants. It is important to note that the “unaccounted for”
water, as indicated in Table 3.3, was not solely lost water but was “any”
unbilled water. Unbilled water includes water used for fire fighting, flushing
watermains, watermain breaks, meter inaccuracies and actual water losses in
the water distribution systems, as a result of watermain and service
connections leaks.
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Utilities Kingston is currently carrying out an “unaccounted for” water study
and preliminary indications have indicated that the water distribution systems
leakage rates would be in the range of 15-20% of the total water demand.
Accordingly, future demands have been projected based on an initial
“unaccounted for” water amount of 20% of the total water demand, decreasing
to 15% in future years, as Utilities Kingston would continually be repairing and
replacing leaking watermains.

The year 2006 residential and ICl demands have been adjusted (increased) to
account for a “decreased” percentage of “unaccounted for” water (20% in
Kingston West and Kingston Central and 15% in Kingston East). The adjusted
year 2006 residential, non-residential and “unaccounted for” water demands
for Kingston West, Kingston Central and Kingston East have been indicated in

Table 3.4.
Table 3.4: Year 2006 Average Day Demand Breakdown
(m*/day)

West Central East Entire City

Residential 15,543 19,098 2,634 37,275
ICI 5,035 21,235 4,348 30,617
Unaccounted | 5,144 10,083 426 15,654
Total 25,722 50,416 7,408 83,546

3.2.1 Residential demand projections

The future residential water demand has been based on population growth
and the average day, residential consumption rate. Population growth
projections have been determined based on “The City of Kingston Micro
Demographic Model” (updated January 2006). This model was used to identify
the population in each Census Tract within the study area for each of the
years being considered (2006, 2011, 2016, 2026). A listing that indicated the
population by census tract for each of the study years has been included in
Appendix D, Tab 12. The projected population for each year for Kingston
West, Kingston Central and Kingston East has been indicated in Table 3.5.

Table 3.5: Population Summary

Year Zone 1 W;z:]e 5T Total Central East Total

2006 33,343 11,065 | 44,408 | 54,565 | 10,247 | 109,220
2011 35,388 16,032 | 51,420 | 56,254 | 11,326 | 119,000
2016 33,752 22,590 | 56,342 | 57,103 | 13,199 | 126,644
2026 34,266 27,862 | 62,128 | 61,599 | 16,933 | 140,660
2026A 34,266 55,888 | 90,154 | 72,726 | 30,405 | 193,285

Note: A shift will occur in the location of the Pressure Zone 1 boundary, south to Princess
Street, after the year 2011, therefore a portion of the population in Zone 1, shifts to Zone 2.
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The projected population for the year 2026A has been obtained by adding the
additional population for the “expanded study area” to the year 2026
population. The additional populations for the year 2026A have been indicated
in Table 3.6.

Table 3.6: 2026 A Additional Population

GA3 GA4 GAS5 A B C D Total
Land Area (Ha) 515 295 242 139 43 35 9 1,278
Population 20,700 | 13,110 9,718 5,595 1,731 1,409 | 362 | 52,625

Notes:

1. Population yields for growth alternatives 3,4 and 5 were provided in the UGS, Final Report 2004.

2. Populations for areas A, B, C, and D have been calculated based on the same average residential densities used to
determine the populations for the growth alternatives (UGS, Interim Report No. 2, 2004) i.e., 25 units/gross ha, 2.3 persons
per household and 70% residential land use.

3.2.2

The projected residential demands have been indicated in Table 3.7.
Estimated residential demands have been based on an average day
consumption rate of 350 litres per capita per day (Lpcd).

Table 3.7: Projected Residential Average Day Demand (m®/day)
Year West Central East* Total
2006 15,423 19,098 2,326 36,847
2011 17,997 19,689 2,699 40,385
2016 19,720 19,986 3,332 43,038
2026 21,745 21,560 4,621 47,926

2026A 31,554 25,454 9,337 66,345

*The population in Kingston East includes a large component of residents in
CFB Kingston. Since the CFB Kingston water consumption is billed to Utilities
Kingston as one large customer, the population of CFB Kingston (known from
Census Tract data) of approximately 3,600 people has been removed from the
residential demand calculation. CFB Kingston water usage has been
considered as a component of the ICl consumption.

Industrial/commercial/institutional (ICl) demand projections

The estimated future ICI drinking water demand has included the demand
from all existing ICI facilities as well as any new ICI development. The year
2006 ICI water demand has been indicated in Table 3.4.

The development potential for ICI growth, identified in the Urban Growth
Strategy, was 840 additional hectares of ICI land (based on 33,609 jobs and
40 jobs/hectare). The 840 additional hectares (ha) of ICI land was divided into
an ICI growth of 821 ha and 19 ha within the “Committed Development Area”
and ICI growth within GA2, respectively. Interim Report No. 2 of the Urban
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Growth Strategy identified the ICI growth for GA2 to be located in the northerly
portion of GA2 (East).

The ICI development potential has been projected throughout the study period
in accordance with the rate and location of population growth. The estimated
additional ICI water demands, based on a water usage rate of 26 m*/ha/day,
have been indicated in Table 3.8. New demands that would occur in future
years have been added to the year 2006 demand to obtain the demands for
future years.

Table 3.8: Future Additional ICI Demand (CDA* & GA2) m*/day
West Central East Total
CDA GA2 CDA | GA2 | CDA | GA2
2011 | 3,603 | N/A 868 | N/A 555| 116 5,142
2016 | 2,691 | N/A 572 | N/A 666 91 4,020
2026 | 4,060 | N/A 1,611 | N/A 1,632 | 167 7,370
Total 16,532

The additional IClI demands for the “expanded study area” (2026A) have been
indicated in Table 3.9.

Table 3.9: 2026A Additional ICI Demand

GA3 | GA4 GA5 A B C D Total
Number of Jobs 6200 | 2,680 | 2,920 | 1,680 | 520 | 440 | 120 | 14,560
ICI Land (Ha) 155 67 73 42 13 | 11 3 364

ICI Demand (m°/day) | 4,030 | 1,742 | 1,898 | 1,092 | 338 | 286 | 78 9,464

Notes:

1. ICl land available for growth alternatives 3, 4 and 5 and the corresponding number of jobs (average of 40 jobs/hectare)
was provided in the UGS Final Report 2004.

2. ICl land for areas A, B, C and D has been calculated in the same manner (i.e., ICI land use of 30%).

3.2.3

"Unaccounted for" water

As noted above, Utilities Kingston is currently and will continue to repair and
replace older leaking watermains in order to minimize the amount of lost
water. Based on the programs initiated by Utilities Kingston, the future
percentages of “unaccounted for” water have been indicated in Table 3.10.

Table 3.10: Percentages of “Unaccounted for” Water
West Central East
2011 20% 20% 15%
2016 15% 15% 15%
2026 15% 15% 15%
2026A 15% 15% 15%
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3.2.4 Projected average day water demand summary
A summary of the average day water demands for Kingston West, Kingston
Central and Kingston East for the years 2011, 2016, 2026 and 2026A has
been indicated in Table 3.11.

Table 3.11: Average Day Demand Projections (m®/day)

Study Year | West | |Central| | East | | Entire City
2011

Residential 17,997 19,689 2,699 40,385
ICI 8,638 22,103 5,019 35,760
Unaccounted | 6,659 10,448 660 17,767
Total 33,294 52,240 8,378 93,911
2016

Residential 19,720 19,986 3,332 43,038
ICI 11,329 22,675 5,775 39,779
Unaccounted | 5,479 7,528 905 13,913
Total 36,528 50,190 10,013 96,730
2026

Residential 21,745 21,560 4,621 47,926
ICI 15,389 24,287 7,474 47,149
Unaccounted | 6,553 8,091 1,432 16,076
Total 43,686 53,937 13,528 111,151
2026A

Residential 31,554 25,454 9,337 66,345
ICI 20,838 26,458 9,286 56,582
Unaccounted | 9,246 9,161 2,584 20,991
Total 61,638 61,073 21,207 143,917

The projected drop in demand in the Central service area between 2011 and
2016 was the result of the assumed reduction in “unaccounted for” water.

3.3 Projected peaking factors
3.3.1 General

In the following sections, the maximum day and the peak hour to average day
demand factors (maximum day factor and peak hour factor, respectively), to
be applied to the projected future average day demands, have been
determined.

Water supply data for the years 2003, 2004 and 2005, in Table 2.5, identified
that the Kingston West, and the Kingston Central (including Kingston East)
water supply and distribution systems have different historical maximum day
and peak hour factors. In the following sections, maximum day and peak hour
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3.3.2

factors have been determined for Kingston West and Kingston Central
(including East) independently, as well as overall for the option of a City of
Kingston interconnected water distribution.

It has been previously established that flow data for the years 2003, 2004 and
2005 could be considered representative of the existing system. Data from
these three years has been used as the basis for determining the peaking
factors for all future years.

It should be noted that the maximum day factor is the factor that most impacts
the required drinking water supply facilities and the system water storage and
pumping facilities. Water treatment plants are designed to treat raw water and
to supply drinking water to the water distribution system at the maximum day
flow rate, only. Water storage is also designed to provide the required storage
to supply equalization storage (25% of the maximum day demand) to the
respective Pressure Zones of the water distribution systems. The water
storage facilities are also designed to “store” fire flows and emergency flows.

All water for fire flow and for peak hour demands would generally be supplied
from elevated water storage facilities and ground-level reservoirs and the
associated pumping facilities. Booster pumping stations in the water
distribution system should also be capable of pumping the peak hour and the
maximum day plus fire flows. The James Street BS would be the only
exception, as fire flow and peak hour demands would be provided from
storage in the water distribution system.

The historical maximum day and peak hour factors have been provided in the
following Sub-Sections and the appropriate factors, to apply to the future
average day water demand projections, determined.

Maximum day and peak hour factors

For the most recent years, 2003, 2004 and 2005, the maximum day and peak
hour factors determined for Kingston West and Kingston Central (including
East), based on flow data for the two water treatment plants, have been
indicated in Table 3.12, on the following page.
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3.3.3

Table 3.12: Maximum Day and Peak Hour Factors

Kingston West | Kingston Central City of Kingston
(including East) | (interconnected system)
MD PH MD PH MD PH
2003 1.61 2.27 1.22 1.57 1.34 1.76
2004 1.26 2.03 1.26 1.57 1.26 1.7
2005 1.50 2.47 1.23 1.72 1.31 1.93
Maximum 1.61 2.47 1.26 1.72 1.34 1.93

Notes:

1. Maximum day factor (MD) = maximum day flow / average day flow

2. Peak hour factor (PH) = peak hour flow / average day flow

3. Data for the City of Kingston (interconnected system) has been based on the sum of the

flows for Kingston West and Kingston Central (including Kingston East)

Based on a review of other Cities of similar size, the factors in Table 3.12
appeared to be marginally low. To provide peaking factors that would allow a
marginal safety factor in the required water supply (maximum day demand)
and water distribution system storage (peak hour), the maximum day and peak
hour factors have knowledgably been increased by 10%. The maximum day
and peak hour factors that have been selected for all water supply and water
distribution system storage and pumping have been indicated in Table 3.13.

Table 3.13: Peaking Factor Summary
Kingston West Kingston Central City of Kingston
(including Kingston East) | (interconnected system)
MD PH MD PH MD PH
1.77 2.72 1.39 1.89 1.50 2.12

Review of peaking factors for similar municipalities

The population per capita consumption rate for the City of Guelph very closely
resembled the population per capita consumption rate for the City of Kingston.

A Draft Final Water Supply Master Plan Report for the City of Guelph was
recently completed in September 2006. In this Report, the population per
capita consumption rate and the maximum day demand factor values were
recommended.

A population per capita consumption rate of 300 Lpcd was recommended and
used in the Report as the basis for establishing future water demands.

A maximum day factor of 1.5 was recommended and used in the Report as
the basis for establishing future drinking water supply requirements. The
maximum day factor for the City of Guelph was the same as the maximum day
factor developed and to be used for the water supply requirements for the City
of Kingston.
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A peak hour factor was not provided in the City of Guelph Master Plan. The
maximum day drinking water supply governs for studies/master plans, as was
the case for the City of Guelph Master Plan (i.e., the treatment plant capacities
are based on the maximum day demand).

3.4 Future water supply requirements

Water treatment plants must be able to provide a water supply equal to the
maximum day demand of the water distribution systems being supplied. This
Sub-Section has examined the capacities of the Kingston West WTP and
Kingston Central WPP as compared to the “projected” maximum day
demands.

The projected maximum day demands for Kingston West and Kingston Central
(including Kingston East) for the year 2006 and the selected future years has
been compared with the “rated” and “functional” capacities of the Kingston
West WTP and the Kingston Central WPP, respectively in Table 3.14.

Table 3.14: Maximum Day Demand Versus Existing Plant Capacities
(Independent Systems)

Study Year Maximum Day Plant Rated Plant “Functional” | “Functional” Capacity
Demand (ML/d) Capacity (ML/d) | Capacity (ML/d) Surplus (ML/d)

2006

West 41.5 45.5 41.0 -05

Central + East 72.9 118.0 95.0 22.1

2011

West 58.9 45.5 41.0 -17.9

Central + East 84.3 118.0 95.0 10.7

2016

West 64.7 45.5 41.0 - 23.7

Central + East 83.7 118.0 95.0 11.3

2026

West 77.3 45.5 41.0 - 36.3

Central + East 93.8 118.0 95.0 1.2

2026A

West 109.1 45.5 41.0 - 68.1

Central + East 114.4 118.0 95.0 -19.4

Notes:

Maximum day factor applied for Kingston West: 1.77
Maximum day factor applied for Kingston Central: 1.39

Comments

i) Based on the drinking water demand projections indicated in Table
3.14, unless the “functional” capacity of the Kingston West WTP were
increased, the Kingston West Water Treatment Plant “functional”
capacity would currently not be able (or marginally able) to supply the
maximum day demand for Kingston West. This was consistent with
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ii)

operator experience; wherein, it has been necessary to actively
manage the water supply from the Kingston West Water Treatment
Plant, during periods of high demand.

Based on the demand projections and Table 3.14, the Kingston Central
WPP “functional” capacity could supply the maximum day demand in
Kingston Central (including Kingston East) for future years up to 2026,
but not for the “expanded study area” for the study year 2026A.

Based on the water demand projections indicated in Table 3.14, the
Kingston Central WPP water supply capacity surplus would be sufficient
to accommodate the deficit of the Kingston West WTP, until some
period between the year 2006 and the year 2011. This would suggest
that interconnecting the Kingston West and Kingston Central water
supply and distribution systems would be beneficial in satisfying the
“interconnected” drinking water system demands.

It should be noted that the “functional” capacity of the Kingston West
WTP should be an immediate concern with regard to the “functional”
drinking water supply only.

The projected maximum day demands for the option of an
interconnected system for the City of Kingston for the year 2006 and
the selected future years in comparison with the “rated” and “functional”
capacities of the two water treatment plants, combined has been
indicated in Table 3.15.

Table 3.15: Maximum Day Demand Versus Existing Plants Capacities
(Interconnected System)

Year Maximum Day Plants “rated” Plants “Functional” | Plants “Functional” Capacity
Demand (ML/d) | Capacity (ML/d) Capacity (ML/d) Surplus (ML/d)

2006

114.3 | 163.5 | 136.0 | 21.7
2011

140.9 | 163.5 | 136.0 | -4.9
2016

145.1 | 163.5 | 136.0 | -9.1
2026

166.7 | 163.5 | 136.0 | - 30.7
2026A

215.9 | 163.5 | 136.0 | - 80

Note: A maximum day demand factor of 1.5 has been applied for the option of an interconnected
water supply system.
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3.5

3.5.1

Comments

i) For the option of an interconnected water supply and distribution
system for the City of Kingston, the existing “functional” capacities of
the Kingston West WTP and the Kingston Central WPP, combined,
would be able to supply the maximum day demand in the year 2006,
but would not be able to supply the maximum day demand in the year
2011.

ii) A drinking water supply capacity upgrade for the option of an
interconnected water supply and distribution system for the City of
Kingston would be necessary prior to the year 2011, based on the
selected maximum day demand factor of 1.5 and the water treatment
plants “functional” capacity, as indicated in Table 3.15.

iii) If the 2026A demands were to be accommodated for the option of an
interconnected City of Kingston water supply and distribution system,
the required additional drinking water supply capacity would increase by
approximately 60%.

Future water storage requirements

Storage requirement calculations

In systems where the water treatment plant is capable of only satisfying the

maximum day demand, the total system storage requirement, based on the

current MOE Guidelines, would be determined as follows:

Required storage=A+B + C

Where,
A = Fire storage
B = Equalization storage (25% of maximum day demand)
C = Emergency storage (25% of A + B)

The calculated future water storage requirements for the years 2011, 2016,
2026 and 2026A have been indicated in Tables 3.16, 3.17, 3.18 and 3.19 (on
the following four pages), respectively, based on the projected maximum day
demands. The storage requirements have been indicated for the component
parts of the system and for the option of an interconnected system for the City
of Kingston.
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Table 3.16: Study Year 2011 City of Kingston Water Storage Requirements

Kingston Central .
(including Kingston East) | ©°MPined

Zone 1 | Zone 2 | Sub-total | Central | East | Sub-total | Total

Kingston West

MOE Fire Flow Requirements

Population 35,388 | 16,032 | 51,420 | 56,254 | 11,326 | 67,580 119,000
Historical Max Day Factor 1.77 1.77 1.77 1.39 1.39 1.39 1.5
Maximum Day Demand | (ML/d) | 35.4 23.6 58.9 72.6 11.6 84.3 140.9
Fire Flow rate (L/s)* 358 243 378 378 202 378 378
Fire Flow Duration (hr)* 5.0 4.0 6.0 6.0 3.0 6.0 6.0

MOE Storage Requirements
- Fire

6,444 3,499 8,165 8,165 | 2,182 8,165 8,165

(m3)

- Equalization (m?) 8,838 5,892 14,731 18,153 | 2,912 | 21,065 35,216

- Emergency (m?) 3,821 2,348 5,724 6,580 | 1,273 7,308 10,845

- Total (m3) | 19,103 | 11,739 | 28,620 | 32,898 | 6,367 | 36,538 54,226
Existing Storage

- Total (m3) | 14,700 | 6,800 21,500 | 26,600 | 5,370 | 31,970 53,470

- Total Functional (m?) 5,870 1,700 7,570 14,700 | 1,060 | 15,760 23,330
Storage Surplus

- Total (m3) | -4,403 | -4,939 -7,120 -6,298 | -997 -4,568 -756

- Functional -2,968 | -4,192 -7,161 -3,453 | -1,852 | -5,305 -11,886

*Based on MOE guidelines App N Table 2
It has been assumed that the Pressure Zone 1 maximum day demand would be 60% of the total maximum day demand in

Kingston West and that the Pressure Zone 2 maximum day demand would be 40% of the total maximum day demand in Kingston
West
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Table 3.17: Study Year 2016 City of Kingston Water Storage Requirements

Kingston Central

Kingston West (including Kingston East) | Compined
Zone 1 | Zone 2 | Sub-total | Central | East | Sub-total Total

MOE Fire Flow Requirements
Population 33,752 | 22,590 | 56,342 | 57,103 | 13,199 | 70,302 126,644
Historical Max Day Factor 1.77 1.77 1.77 1.39 1.39 1.39 1.5
Max. Day Demand (ML/d) | 35.6 29.1 64.7 69.8 13.9 83.7 145.1
Fire Flow rate (L/s)* 351 268 378 378 222 378 378
Fire Flow Duration (hr)* 5.0 5.0 6.0 6.0 3.0 6.0 6.0
MOE Storage Requirements

- Fire (m3) 6,318 4,824 8,165 8,165 | 2,398 8,165 8,165

- Equalization (md) | 8,890 | 7,274 | 16,165 | 17,441 | 3,478 | 20,920 36,274

- Emergency (m?) 3,802 3,025 6,082 6,401 | 1,469 7,271 11,110

- Total (m3) | 19,011 | 15,123 | 30,412 | 32,007 | 7,345 | 36,355 55,548
Existing Storage

- Total (m3) | 14,700 | 6,800 21,500 | 26,600 | 5,370 | 31,970 53,470

- Total Functional (m3) 5,870 1,700 7,570 14,700 | 1,060 | 15,760 23,330
Storage Surplus

- Total (m3 | -4,311 | -8,323 -8,912 | -5,407 | -1,975 | -4,385 -2,078

- Functional (md3) | -3,020 | -5,574 -8,595 | -2,741 | -2,418 | -5,160 -12,944

*Based on MOE guidelines App N Table 2
It has been assumed that the Pressure Zone 1 maximum day demand would be 55% of the total maximum day demand in
Kingston West and that the Pressure Zone 2 maximum day demand would be 45% of the total maximum day demand in

Kingston West
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Table 3.18: Study Year 2026 City of Kingston Water Storage Requirements
Kingston Central Combined

(including Kingston East)

Zone 1 | Zone 2 | Sub-total | Central | East | Sub-total | Total

Kingston West

MQE Fire Flows

Population 34,266 | 27,862 | 62,128 | 61,599 | 16,933 | 78,532 140,660
Historical Max Day Factor 1.77 1.77 1.77 1.39 1.39 1.39 1.5
Max. Day Demand (ML/d) | 42.5 34.8 77.3 75.0 18.8 93.8 166.7
Fire Flow rate (L/s)* 354 322 378 378 250 378 378
Fire Flow Duration (hr)* 5.0 5.0 6.0 6.0 4.0 6.0 6.0

MOE Storage Requirements

- Fire (m3) 6,372 5,796 8,165 8,165 | 3,600 8,165 8,165

- Equalization (m% | 10,633 | 8,700 19,333 | 18,744 | 4,702 | 23,446 41,685

- Emergency (m3) 4,251 3,624 6,874 6,727 | 2,075 7,903 12,462
)

- Total (m3 21,256 | 18,120 | 34,372 | 33,636 | 10,377 | 39,513 62,312

Existing Storage

- Total (m3) 14,700 6,800 21,500 | 26,600 | 5,370 31,970 53,470

- Total Functional (m?3) 5,870 1,700 7,570 14,700 | 1,060 15,760 23,330
Storage Surplus

- Total (m?3) -6,556 | -11,320 | -12,872 | -7,036 | -5,007 | -7,543 -8,842

- Functional (m3) -4,763 -7,000 -11,763 | -4,044 | -3,642 | -7,686 -18,355

*Based on MOE guidelines App N Table 2

It has been assumed that the Pressure Zone 1 maximum day demand would be 55% of the total maximum day demand in
Kingston West and that the Pressure Zone 2 maximum day demand would be 45% of the total maximum day demand in
Kingston West

Simcoe Engineering Group Limited FINAL Page 37 of 124



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2)

Table 3.19: Study Year 2026A City of Kingston Water Storage Requirements

. Kingston Central .
Kingston West (including Kingston Easty | COmbined
Zone 1 | Zone 2 | Sub-total | Central | East | Sub-total Total
MOE Fire Flows
Population 34,266 | 55,888 | 90,154 | 72,726 | 30,405 | 103,131 193,285
Historical Max Day Factor 1.77 1.77 1.77 1.39 1.39 1.39 1.5
(ML/d
Max. Day Demand ) 43.6 65.5 109.1 84.9 29.5 114.4 215.9
Fire Flow rate (L/s)* 354 378 378 378 325 378 378
Fire Flow Duration (hr)* 5.0 6.0 6.0 6.0 5.0 6.0 6.0
Storage Requirements
- Fire (m3) 6,372 8,165 8,165 8,165 5,850 8,165 8,165
- Equalization (m% | 10,910 | 16,365 | 27,276 | 21,222 | 7,370 28,592 53,970
- Emergency (m3) 4,321 6,133 8,860 7,347 3,305 9,189 15,534
- Total (m3) | 21,603 | 30,663 | 44,301 36,733 | 16,526 | 45,946 77,669

Existing Storage
- Total (m3) | 14,700 | 6,800 21,500 | 26,600 | 5,370 31,970 53,470
- Total Functional (m3) 5,870 1,700 7,570 14,700 | 1,060 15,760 23,330

Storage Surplus
- Total (m3) -6,903 | -23,863 | -22,801 | -10,133 | -11,156 | -13,976 -24,199
- Functional (m3) -5,040 | -14,665 | -19,706 | -6,522 | -6,310 | -12,832 -30,640
*Based on MOE guidelines App N Table 2
It has been assumed that the Pressure Zone 1 maximum day demand would be 40% of the total maximum day demand in
Kingston West and that the Pressure Zone 2 maximum day demand would be 60% of the total maximum day demand in Kingston
West
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3.5.2

Comments for the year 2011

i)

ii)

The system water storage for the independent water systems (sub-
totals in Table 3.16) was deficient in the year 2006 and currently and
would be more deficient in the year 2011.

The system water storage for the option of an interconnected system
(combined total in Table 3.16) for the City of Kingston, which was
adequate for the year 2006 and currently, would become marginally
deficient in the approximate year 2011.

Water storage deficiencies appeared to be predominantly “functional”
(equalization) water storage deficiencies throughout the water systems.

Comments for the year 2016

)

ii)

The water storage would be deficient for both the independent water
systems and the option of an interconnected water system for the City
of Kingston, but the total deficiency for the og)tion of independent water
systems would be approximately 13,000 m® versus 2,000 m® for the
option of an interconnected water system.

The water storage would be significantly deficient in Pressure Zone 2 of
the Kingston West water system.

The water storage deficiencies appeared to be predominantly
equalization water storage deficiencies throughout the water systems.

Comments for the years 2026 and 2026A throughout the water systems

)

i)

The water storage deficiencies would generally be similar to those that
would occur in the study year 2016, only to a greater extent.

The total water storage deficiency for an interconnected system for the
year 2026 demands would be approximately 9,000 m® versus 24,000
m? for the study year 2026A.

Water storage requirement summary

The future water storage surplus for each study year for Kingston West and
Kingston Central (including Kingston East) has been summarized in Table
3.20, on the following page. The future water storage surplus for each study
year for the option of an interconnected water distribution system for the City
of Kingston have been summarized in Table 3.21, on the following page. The
calculated storage surplus shown for each study year is the difference
between the existing storage and the required storage calculated for that study
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year, as indicated in Table 3.16. A negative surplus would correspond to a
storage deficit. The study year 2006 data, presented in Table 3.20 and Table
3.21, has been based on the information provided in Section 2.

Table 3.20: Water Storage Requirement Summary
(Independent Systems)
Water Storage Surplus (m°)
Kingston Kingston Central
West (including Kingston East)
2006 -1,675 -1,017
2011 -7,120 -4,568
2016 -8,912 -4,385
2026 -12,872 -7,543
2026A -22,801 -13,976

Table 3.21: Water Storage Requirement
Summary (Interconnected System)
Water Storage Surplus (m°)
Interconnected Water
Distribution System

2006 7,514
2011 -756
2016 -2,078
2026 -8,842
2026A -24,199

When comparing the required storage for Kingston West and Kingston Central
(independently) with the storage requirements for the option of an
interconnected system, it became apparent that if the two independent
systems were interconnected, the required additional storage capacitgl would
be reduced. For the study year 2026, 20,415 m® (12,872 m*+ 7,543 m®) would
be required for Kingston West plus Kingston Central; whereas, for the option
of an interconnected system in the study year 2026, 8,842 m*® would be
required.

It was also noted, based on the information presented in Sub-Section 3.5.1,
that the deficiency of “functional” water storage was consistently greater than
the “total” water storage deficiency. This suggested that, in addition to
providing new water storage facilities, the operation of the existing water
storage facilities should be examined for potential improvements in the
available “equalization” storage.
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3.6

3.6.1

Preliminary fire flow investigation
2006 water model simulations (maximum day demand plus fire flow)

Fire flow simulations of the H2ONET Water Distribution System model were
conducted for the condition of the maximum day demand for the study year
2006 in order to identify system constraints with respect to supplying water to
fight a fire under the following conditions:

i) Fire flow requirement = 378 L/s (5,000 gpm)

ii) Residual pressure = 150 kPa (21.75 psi), as recommended by the
Kingston Fire Department (friction losses from the watermain to the
point of hydrant discharge)

iii) Fire flow duration = 6 hours
(Current MOE Guidelines for fire flow and duration requirements)

Fires were simulated in Kingston West, Kingston Central and Kingston East,
for the study year 2006, in selected locations that could most likely require a
fire flow of the selected fire flow and duration. In addition, the City of Kingston
Fire Department was contacted to provide additional locations of high risk. It
should be noted that Invista is currently provided with its own fire mains (non-
drinking water) and fire flow pumping equipment (with a dedicated water
intake).

The City of Kingston Fire Department identified several high-risk locations
including:

i) The Petro Canada fuel storage tanks on Sydenham Road (just south of
the 401 on the east side of Sydenham Road). This location is currently
serviced by a 300 mm dead-end watermain (with reportedly low
pressure) that extends north of the 401 to supply drinking water to City
of Kingston users in the Aylesworth area

ii) The commercial area located on Princess Street near Montreal Street
(large number of connected, century buildings, generally constructed of
wood and in close proximity to the Hospital)

Kingston West — Pressure Zone 2b (Sysco)

Available fire flow: 378 L/s (5000 gpm)
Fire flow duration: 6 hours

Residual pressure: 150 kPa (21.75 psi)
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The Creekford Road Elevated Water Storage Tank and the Gardiners Road
Booster Station, together, were able to supply the required fire flow when two
9.85 ML/d pumps were both operating in parallel (upgrade currently in
progress).

Kingston West — Pressure Zone 2c (Fuel Storage Tanks on Sydenham Road)

Available fire flow: 105 L/s (1,400 gpm)
Fire flow duration: 6 hours
Residual pressure: 150 kPa

The Industrial Park Reservoir and Sydenham Road Booster Station supply the
fire flow to the areas of the fuel storage tanks on Sydenham Road (just south
of the 401). It would not be possible to provide a flow of 378 L/s to this area
(negative pressures are observed) due to the single, 300 mm watermain that
supplies this area. With a residual pressure of 150 kPa, the available amount
of water flow would be 105 L/s. It was noted that a 400 mm watermain has
been proposed along Cataraqui Woods Drive to connect to Sydenham Road.
This watermain would likely improve the fire flow for the Petro Canada fuel
tanks location.

Kingston Central (Novelis)

Available fire flow: 310 L/s (4,100 gpm)
Fire flow duration: 6 hours
Residual pressure: 150 kPa

The Third Avenue Reservoir and the Tower Street Elevated Tank supply the
fire flow to the northern access point of the Novelis property. For a fire flow of
378 L/s, the required residual pressure (150 kPa) was not available. This was
due to high head losses in the watermains providing water flow to this location.
With a residual pressure of 150 kPa, the available amount of water flow would
be 310 L/s (reasonable).

Kingston Central (Princess at Montreal Street)

Available fire flow: 378 L/s (5,000 gpm)

Fire flow duration: 6 hours
Residual pressure: 150 kPa
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3.6.2

The Third Avenue Reservoir and the Tower Street Elevated Tank were able to
supply the fire flow to the central business area of downtown Kingston.

Kingston East — Northern portion (Startek)

Available fire flow: 220 L/s (2,900 gpm)
Fire flow duration: 3 hours
Residual pressure: 150 kPa

The Gore Road Standpipe and James Street BS supply the fire flow to the
most northern portion of Kingston East. It was possible to provide the required
fire flow of 220 L/s, based on the MOE Guidelines, to this area with a residual
pressure of 150 kPa. It was noted that the proposed installation of an
additional 400 mm watermain north from the Gore Road Standpipe to
Innovation Drive In addition to the existing 300 mm and 400 mm watermains)
would only serve to further improve, the already sufficient, fire flow (desirable).

Kingston East (CFB Kingston)

Available fire flow: 378 L/s (5,000 gpm)
Fire flow duration: 6 hours
Residual pressure: 150 kPa

The DND Elevated Tank and James Street BS were able to supply the
required fire flow in the event of a major fire on the CFB Kingston property.

Fire flow requirements

For two independent water supply and distribution systems (and the
associated water storage and high lift and booster pumping stations), it would
be required that each water supply and distribution system must be able to
provide the required water flow for one fire that could potentially occur in both
independent water supply and distribution systems; accordingly, each water
supply and distribution system would need to be capable of providing the
selected fire flow of 378 L/s (i.e., a major fire would be considered capable of
occurring in each water supply and distribution system or, two fires); hence,
increasing the drinking water supply, storage and water distribution system
requirements for each of the two independent water supply and distribution
systems.

If the two independent water supply and distribution systems were
interconnected to form only one system, the selected fire flow of 378 L/s would
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3.7

3.7.1

3.7.2

be deemed to occur in only one location within an interconnected City of
Kingston water supply and distribution system; hence, reducing the required
fire storage and distribution system requirements. The option of an
interconnected water supply and distribution system would significantly reduce
the required fire water supply storage and distribution system requirements.

Potentially, this could reduce the capital cost for additional water infrastructure
and the associated maintenance for Utilities Kingston. If, for the option of an
interconnected water supply and distribution system, the capability of fighting
two major fires, simultaneously, was deemed necessary, this would impact the
maximum day plus fire flow requirements significantly. The current Fire
Underwriters Survey guidelines indicates that it would not generally be
necessary to allow for two simultaneous major fires in a single water supply
and distribution system for a combined population of less than 250,000 (the
approximate projected future population for the City of Kingston).

Major water facilities requirements

The future water supply and storage requirements that have been presented
in Sub-Section 3.5 indicate the requirement for certain major infrastructure
upgrades to the City of Kingston water supply and distribution systems.

Water supply

Projected future water demands identify that there will be a need for an
increase in water treatment plant water supply capacity. The majority of the
growth in the City of Kingston has been projected to occur in Kingston West;
accordingly, it appears logical that a water treatment plant water supply
capacity increase be provided in Kingston West, at the Kingston West WTP.

A new green-field, water treatment plant, to supply all drinking water to an
interconnected water supply and distribution system could also be provided at
an appropriate location.

Water storage

It was identified in Sub-Section 3.5 that there will be deficiencies in the
required storage throughout the City of Kingston water distribution systems.
Kingston West, Pressure Zone 2 is a location with a “significant” water storage
deficit. In addition, Kingston West, Pressure Zone 2, is an area where the
increase in water demand through the selected future study years will
significantly increase. Furthermore, based on the results of the fire flow
simulations for the 2006 water model, the Gardiners Road BS has been relied
upon to supply the fire flow from Pressure Zone 1 to Pressure Zone 2;
accordingly, it has been identified that additional storage within Kingston West,
Pressure Zone 2, should be provided to minimize the reliance on the
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3.8

Gardiners Road BS to supply the required fire flow. Potentially, increased
water storage and the associated pumping facilities at the Industrial Park
Reservoir and pumping station (generally returning water to Pressure Zone 1)
could assist in supplying water to Pressure Zone 1, hence to Pressure Zone 2.

A water storage deficit has also been identified in Kingston East. One of the
major areas of growth that will potentially occur would be in the northern
portion of Kingston East [UGS, Growth Alternative 2A (East)]. This area will
consist of both residential and ICl development. Modelling results of the fire
flow simulation for the study year 2006 identified that the Kingston East water
distribution system would not currently be able to provide the required fire flow
to the northern portion of Kingston East; accordingly, an additional water
supply to the northern portion of Kingston East would be required to provide
this fire flow. The additional water supply could be provided by either an in-
ground reservoir and high lift pumping station in the northern portion of
Kingston East, along Kingston Highway 15, or a booster pumping station in a
similar location and potentially an increased diameter watermain to an
elevated water storage tank located at the northern boundary of GA2 (East).

Preliminary observations and recommendations

The following early observations were further investigated during the more
detailed investigations in the Master Plan Report:

i) Water treatment and storage capacity deficiencies would need to be
addressed in the nearterm, as well as in the long term.

ii) The option of interconnecting the Kingston West and the Kingston
Central (including Kingston East) water supply and distribution systems
would reduce the total water storage and treatment water supply
capacity deficiencies that would need to be addressed and would also
have other distribution benefits (e.g., reducing existing and potential
areas of low water pressure and other).

iii) “Equalization” storage in Kingston West would be required for Pressure
Zone 2 in the general vicinity of the existing Gardiner's Road Booster
Station in conjunction with increased high lift pumping capacity to
satisfy the identified fire flow requirements.

iv) Elevated water storage at the north end of GA2 (East) or a below-
ground reservoir and high lift pumps at a suitable location would be
required to reduce the existing storage deficit in an interconnected City
of Kingston system, to provide equalization water storage in Kingston
East and to provide the required fire flows in Kingston East.

END
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4

4.1

Modelling Assumptions and Criteria for the Selection of Alternative
Solutions to the “Problem Statement”

Introductory remarks

The modelling assumptions and criteria was submitted to Utilities Kingston for
review and confirmation prior to modelling each selected alternative to
address the “Problem Statement” for the Master Plan for Water Supply for the
City of Kingston Urban Area.

The “Problem Statement” established for this Master Plan and Class
Environmental Assessment [to be completed to the end of Phase 2 (selection
of the preferred alternative)] has been indicated in Section 1.

The following documentation has been provided in Section 2:

i) The Kingston West WTP and the Kingston Central WPP “rated” and
“functional” capacities.

i) The Kingston West and Kingston Central (including Kingston East) water
distribution systems facilities (including the installed high lift and booster
pumps pumping capacities, the water storage “rated” and “functional”
capacities and operational considerations).

i) The study year 2006 Kingston West and Kingston Central (including
Kingston East) water storage requirements and the Kingston West and
Kingston Central (including Kingston East) water distribution systems
operational considerations.

iv) The historical water supply flow data, for the study years 2003, 2004 and
2005, including the calculated historical average day, the maximum day
and peak hour flow data and the associated maximum day and peak hour
to average day demand factors.

The following documentation has been provided in Section 3:

i) Future drinking water demands for the study years 2011, 2016 and 2026
(for Growth Alternative 2 (GA2, East and West) of the City of Kingston,
Urban Growth Strategy (UGS) 2004. In addition, the drinking water
demands for an “expanded study area” [additional potential development
areas, as provided in the UGS 2004, for the study year 2026 (2026A)] was
provided.

i) A review of the historical peaking factors for Kingston West, Kingston
Central and Kingston East. Based on this review of the historical peaking
factors, the peaking factors to be applied to the projected future average
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4.2

4.2.1

day demands were determined for Kingston West, Kingston Central
(including East) and the City of Kingston (interconnected system).

iii) The maximum day demand versus the water treatment plant “functional”
capacities for Kingston West, Kingston Central (including Kingston East)
and an interconnected City of Kingston drinking water supply system.

iv) The water storage requirements for Kingston West, Kingston Central
(including Kingston East) and for an interconnected City of Kingston
system for the study years 2011, 2016, 2026(including 2026A).

Distribution system modelling has provided the basis with which technically
feasible alternatives were subsequently identified (Section 5) and to the
alternative solutions to address the problem statement were developed and
updated (Section 7), including the technical/operations considerations and
estimated capital cost comparisons in order to address the “Problem
Statement”, following.

In order to proceed with the required modelling of the water distribution system
it was first necessary to confirm the water modelling assumptions and criteria
and identify the scenarios that would be modelled.

Year 2006 Water Model update
General

The “Water Distribution System Computer Model” was updated in 2002 and
used in 2004 during the Urban Growth Strategy to provide general
recommendations for future water supply and distribution system upgrades.

Upon review of the existing water supplies and distribution systems, the water
model has been updated to reflect the existing conditions in the year 2006.
This updated model was the base model from which future scenarios for the
study years 2011, 2016, 2026 and 2026A were developed. The updates
incorporated into the year 2002 water model to be representative of the year
2006 Kingston West and Kingston Central (including Kingston East) water
supplies and distribution systems have been indicated in Sub-Section 4.2.2,
following.

Potential future water supply and distribution system upgrades selected for
modelling have incorporated a review of previous reports and the existing
water supply and distribution system facilities. Watermain installations and
other related facilities to potentially interconnect the two independent water
supply and distribution systems would also be based on a review of previous
reports and a review of the most effective interconnection locations (including
the existing watermain sizes). Simulation of the updated 2006 system would
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also provide an indication of the locations of existing water supply and
distribution system constraints.

4.2.2 Drinking water supply and distribution facilities upgrades

a)

b)

d)

Water treatment plant upgrades

Significant upgrades were completed at the Kingston West WTP and
the Kingston Central WPP in the years prior to the year 2003 and these
upgrades have been reflected in the flows from both plants for the
years 2003, 2004 and 2005. The current “functional” capacities of the
two water treatment plants (provided in Section 2) have been used in
the water system modelling.

Water storage facilities upgrades

The Creekford Road Elevated Water Storage Tank has been
constructed and has been incorporated into the water model.

The water storage facilities were documented in Section 2 and Section
3. All water storage facilities have been modelled based on the
“functional” capacities for average day, maximum day and peak hour
demand conditions. For fire flow scenarios, the “rated” capacities of
water storage facilities have been modelled, allowing for the water
storage reservoir levels to drop below normal “functional” operating
ranges in order to supply water to a potential fire.

Booster pumping station upgrades

The Gardiners Road BS is in the process of being upgraded [one
additional — 9.85 ML/d booster pump (identical to the existing high
capacity 9.85 ML/d booster pump)] by Utilities Kingston. The two
booster pumps (with identical capacities) would act as a duty and a
standby booster pump under normal conditions; however, the two
booster pumps would be (and must be) capable of operating in parallel
during high water demand conditions. For all modelling, it has been
assumed that the current upgrades are in place.

The pump curves for all pumps have been retained from the 2002
Computer Model Update and have been used for all modelling.

Watermain installations

The following major watermains upgrades (completed since the 2002
Model Update) have been incorporated into the year 2006 model:
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f)

i) A 500 mm watermain on Division Street, from Railway Street to
Elliot Street.

ii) A 500 mm watermain from Division Street and Railway Street to
Alfred Street and Carlton Street.

iii) A 450 mm watermain across the Great Cataraqui River, from
Cataraqui Street to James Street.

iv) A 450 mm easterly leg of the Creekford Road trunk watermain,
connecting the Creekford Road Elevated Water Storage Tank to
Gardiners Road.

V) A 400 mm Centennial Drive watermain in conjunction with the
railway grade separation.

Other new watermains and watermain upgrades were incorporated into
the water model based on the AutoCAD water distribution system and
contour mapping provided by Utilities Kingston. These included
watermains in new development areas; such as, Kingston Highway 15
in the area of Innovation Dr., Cataraqui Woods Subdivision (Juniper Dr.
and Peachwood St.), Centennial Dr. in the area of Taylor Kidd Blvd.
and Kingsdale Ave., areas north of Princess St. including Centennial
Dr., Augusta Dr. and Anderson Dr. and in the area of Bayridge Dr. and
Conservatory Dr.

Hazen-Williams C factors

The Hazen-Williams ‘C’ factors used for watermains in the year 2002
distribution system model have been retained. The ‘C’ factors for any
recently constructed or future watermains would be based on the MOE
Design Guidelines, as shown in Table 4.1.

Table 4.1: Hazen-Williams C
Factors

Pipe Diameter (mm) C Factor
150 100
200-250 110
300-600 120
>600 130

Motorized water distribution system control valves

The two motorized control valves in Kingston East (controlling the water
flow to the Gore Road Standpipe and the Milton Avenue Standpipe)
have been incorporated into the water model.

Simcoe Engineering Group Limited Final Page 49 of 124



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2)

g) Pressure relief valves

The existing pressure relief valves at the Sydenham Road booster
pumping station and the Collins Bay Road booster pumping station
(both maintaining the booster station discharge pressure below 640
kPa) have been incorporated into the water model.

4.3 Assumptions and criteria for future modelling
4.3.1 Water demand allocation

The projected average day water demand [including the residential,
industrial/commercial/institutional (ICl) and “unaccounted for” water] for study
years 2011, 2016, 2026 and 2026A has been indicated in Section 3. The
method used to allocate the projected water demand throughout the water
distribution system, in the water model, has been outlined in the following
ltems.

a) Average day residential demand

An average day residential demand of 350 litres per capita per day
(Lpcd) has been used. Residential demand has been apportioned to
nodes throughout the distribution system based on the population in
each census tract/dissemination area.

b) ICl water demand

The ICI water demand projections have been indicated in Section 3.
The ICI water demand includes the 75 largest water users as provided
by Utilities Kingston (year 2005 metered usage), as well as all other
water demands from industrial, commercial and institutional facilities.

For modelling, the water demand of the largest water users (applied to
the nearest node) has been retained. All other future ICI water demand
has been apportioned in the following manner: 80% to the nodes in the
well-defined, ICl locations and 20% evenly throughout the water
distribution systems.

c) “Unaccounted for” water demand
The “unaccounted for” water has been indicated in Section 3. The

“unaccounted for” water has been apportioned evenly throughout the
water distribution systems.
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4.3.2 Water demand peaking factors

4.3.3

The demand factors established in Section 3 have been used in all water
modelling for the selected future study years for the alternatives of the

Cco
K

ntinued use of two independent water supply and distribution systems
ingston West and Kingston Central (including Kingston East)] and an

interconnected City of Kingston water supply and distribution system.

A summary of the peaking factors has been indicated in Table 4.2.

Table 4.2: Peaking Factor Summary
Kingston West Kingston Central City of Kingston
(including Kingston | (interconnected system)
East)
MD PH MD PH MD PH
1.77 2.72 1.39 1.89 1.50 2.12

Modelling assumptions

The following assumptions have been made in developing the water system
model for all scenarios:

i)

ii)

The “functional” (actual water supplied) versus the “rated” capacity of the
existing water treatment plants have been used in all water system
modelling.

The “functional” (actual available water) versus the “rated” capacity of the
water storage reservoirs has been used in all water system modelling,
except for the maximum day plus fire flow condition in which the rated
capacities of storage facilities have been modelled.

For modelling the average day and maximum day plus fire flow conditions,
it has been assumed that the water levels in all elevated water storage
tanks and standpipes and below-ground water storage reservoirs, at the
starting points of all modelling runs, would be at the mid-point elevation of
the “functional” capacity.

For modelling of the peak hour flow, it has been assumed that the water
levels in all elevated water storage tanks and below-ground water storage
reservoirs at the starting points of all modelling runs would be at the 25 per
cent full elevation of the “functional” capacity.

For all modelling, it has been assumed that the Kingston Highway 15 and
the MTO Highway 2 motorized control valves would be closed only when
the standpipe was full and open only when the water level in standpipe
was at the bottom elevation of the “functional” capacity.
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4.3.4 Modelling criteria

4.4

4.4.1

For all modelling scenarios (alternatives to be considered), the following
criteria have been selected.

a) Minimum and maximum required water distribution system
pressures

The required minimum water distribution system pressure would be 275
kPa (40 psi).

The maximum allowable water distribution system pressure would be
690 kPa (100 psi).

b) Fire flows

A maximum fire requirement of 378 L/s (5,000 gpm), continuous for six
hours at a residual pressure of 150 kPa (21.75 psi), has been used,
where appropriate.

Modelling scenarios
General

The modelling scenarios outlined below have been developed to identify the
alternative solutions that would satisfy the future water supply and storage
requirements indicated in Section 3. Based on the maximum day demand
projections, if the two water distributions systems remain independent, the
“functional” capacity of the Kingston Central WPP would be sufficient to supply
Kingston Central (including Kingston East) until the study year 2026 and the
Kingston West WTP would need to be expanded. It was also identified in
Section 3 that if the two systems were interconnected there would be reduced
infrastructure requirements and other operational benefits. Accordingly, the
modelling scenarios have considered both independent and interconnected
systems. The feasibility and additional required infrastructure associated with
interconnecting the two water systems has been investigated through
modelling.

The modelling scenarios considered practical methods of meeting the water
system requirements in each of the study years 2011, 2016 and 2026. Each
modelling scenario has been completed with the intent to determine
infrastructure upgrades required to satisfy the system pressure and fire flow
criteria (e.g., reservoirs, the size and location of potential new watermains and
booster stations, as well as changes to existing pressure zone boundaries).
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4.4.2 Future scenarios

For each scenario, the changes to the existing City of Kingston water
distribution system have been indicated in Table 4.3. For each scenario the
maximum day demand plus fire flow and the peak hour demand has been
simulated.

Table 4.3: Modelling Scenarios

Scenario Drinking Water Supply | New Water Storage Interconnection Locations
1-2011 Demands | Increased supply from West: O'Connor Drive N/A

Independent Kingston West WTP location in-ground reservoir

systems Maintain “functional and pumping station

capacity of Kingston
Central WPP

Central: Additional storage in
3rd Ave. reservoir or in a new
location

2 - 2011 Demands

Increased supply from

West: O'Connor Drive

Open Bath Road valve

Interconnected Kingston West WTP location in-ground reservoir 400 mm watermain on Princess Street
systems Maintain “functional and pumping station
capacity of Kingston
Central WPP
3-2016 Demands | Increased supply from West: O'Connor Drive N/A
Independent Kingston West WTP location in-ground reservoir
systems Maintain “functional and pumping station

capacity of Kingston
Central WPP

Central: Additional storage in
3rd Ave. reservoir or in a new
location

4 - 2016 Demands
Interconnected
systems

Increased supply from
Kingston West WTP
Maintain “functional"
capacity of Kingston
Central WPP

West: O'Connor Drive
location in-ground reservoir
and pumping station

Open Bath Road valve

400 mm watermain on Princess Street
400 mm watermain on John Counter
Blvd.

Large diameter watermain connecting
the existing Kingston West WTP
discharge pipes on Front Road to the
end of the 450 mm watermain on King
Street.

5 - 2026 Demands
Independent
systems

Increased supply from
Kingston West WTP
Maintain "functional
capacity of Kingston
Central WPP

West: O'Connor Drive
location in-ground reservoir
and pumping station

Central: Additional storage in
3rd Ave. reservoir or in a new
location

East: Gore Rd. location in-
ground reservoir and pumping
station

N/A

6 - 2026 Demands
Interconnected
systems

Increased supply from
Kingston West WTP
Maintain "functional
capacity of Kingston
Central WPP

West: O'Connor Drive
location in-ground reservoir
and pumping station

East: Gore Rd. location in-
ground reservoir and pumping
station

Open Bath Road valve

400 mm watermain on Princess Street
400 mm watermain on John Counter
Bivd.

Large diameter watermain connecting
the existing Kingston West WTP
discharge pipes on Front Road to the
end of the existing 450 mm watermain
on King Street
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7-2026 Demands | Increased supply from West: O'Connor Drive Open Bath Road valve
Interconnected Kingston West WTP to location in-ground reservoir 400 mm watermain on Princess Street
systems supply entire City of and pumping station 400 mm watermain on John Counter
Kingston distributions East: Gore Rd. location in- Blvd.
systems ground reservoir and pumping | Large diameter trunk watermain
Retire Kingston Central station connecting the existing discharge
WPP headers from the Kingston West WTP
and the Kingston Central WPP
8- 2026 Demands | New water treatment West: O'Connor Drive Open Bath Road valve
Interconnected plant location in-ground reservoir 400 mm watermain on Princess Street
systems Retire Kingston West and pumping station 400 mm watermain on John Counter
WTP East: Gore Rd. location in- Blvd.
Retire Kingston Central ground reservoir and pumping | Large diameter trunk watermain
WPP station connecting the existing discharge
headers from the Kingston West WTP
and the Kingston Central WPP

4.4.3 Discussion regarding scenarios

i)

ii)

For each scenario, the requirement for additional storage and pumping
capacity to supply Pressure Zone 2 has been identified and, based on
the infrastructure in place, a reservoir location close to O'Connor Drive
has initially been selected. It might be determined through modelling
that an alternate location could be more suitable (potential land
availability and other).

For each interconnected system scenario, any potential requirement for
two-way flow booster pumping stations at some of the potential
interconnection locations has been investigated.

For scenarios 2 and 4, the requirement for additional storage in
Pressure Zone 1 (Kingston West, Pressure Zone 1 and Kingston
Central) has been identified through modelling the maximum day plus
fire flow demand and the peak hour demand.

For scenarios 5, 6, 7 and 8, the potential location of an in-ground
reservoir and pumping station in the northern portion of Kingston East,
along Kingston Highway 15, has been investigated. An in-ground
reservoir and pumping station at this location has also been
investigated considering the potential provision of a third watermain
across the Great Cataraqui River (potentially dependent on the third
highway river crossing).

If this interconnecting watermain across the Great Cataraqui River were
not provided, potentially an in-ground reservoir and pumping could still
address the required water storage requirements to service the most
northerly location of Kingston East [including GA2 (East)]. This has
been confirmed by modelling. A third Great Cataraqui River watermain
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vi)

vii)

viii)

has been reviewed based on a “stand-alone” reservoir and pumping
station along Kingston Highway 15.

For scenario 7, the large diameter trunk watermain (size determined by
modelling) would be approximately five kilometres in length with no
intermediate connections to the existing water distribution systems. This
would allow flows to be delivered directly to the bottom of the existing
Kingston Central water distribution system, and subsequently to
Kingston East, from an "increased" water supply capacity Kingston
West WTP to supply the water demands for the City of Kingston. This
large diameter trunk watermain could potentially be installed prior to
2026, as it would provide the “identified” potential emergency drinking
water supply to Kingston West and to Kingston Central (including
Kingston East).

For scenario 8, for modelling purposes only, Lake Ontario Park was
selected as the location for a new water treatment plant, as this location
is located at the near mid-point of the two existing water treatment
plants. This modelled location would be representative of a new water
treatment plant positioned at any location from the Kingston West WTP
to the Kingston Central WPP. The Lake Ontario Park site has been
further addressed in ltem 6.5.2, iv), in Section 6.

For each scenario, new watermains in development areas, including
GA2 (West), GA2 (East) and Cataraqui North (including the proposed
400 mm watermain on Cataraqui Woods Drive, from Clyde Court to
Sydenham Road), would be installed based on the development
schedules.

For each scenario, other necessary water distribution systems
modifications have been determined (e.g., watermain and booster
pumping station upgrades). This also included the following two items,
previously identified: the installation of a second discharge header from
the Kingston West WTP to provide a security of supply from the plant to
the water distribution system (considered in place for the modelling
study year 2016) and the installation of an additional watermain, from
the Kingston West WTP to north of Bath Road (potentially along
Bayridge Drive), as an additional water supply to Pressure Zone 2.

4.4.4 2026A modelling scenario

The modelling scenario for the 2026A “expanded study area” (identified in
Section 3) has been determined after a preliminary evaluation of the various
scenarios for the study year 2026.
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4.5 Master Plan alternatives

The Master Plan alternatives have been provided once the modelling for the
listed scenarios (and potentially other scenarios determined during modelling)
was completed. Realistic alternatives have been determined, confirmed by
modeling, and have been provided in Section 5 (Technically Feasible
Alternatives to Address the Problem Statement for the Master Plan), following.

END
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5

5.1

5.2

Technically Feasible Alternatives, Including Technical Considerations,
Address the “Problem Statement”

Introduction

The support information to provide the technically feasible alternatives,
including technical considerations, to address the “Problem Statement” was
considerable. In order to provide the information in a concise manner, for ease
of presentation, Section 5 has been prepared in a summary format.

The more detailed Section 5, “Technically Feasible Alternatives, Including
Technical Considerations, to Address the “Problem Statement”, has been
provided in Appendix A, Tab 10, for reference.

General

The various scenarios to address the “Problem Statement” have been
presented in Section 4.

The criteria and assumptions, on which the scenarios were based, were also
presented in Section 4.

Scenarios were presented for the study years 2026, 2016 and 2011.

Modelling was provided for the year 2006 to determine the status of the water
supply and distribution system, as current.

Four technically feasible alternatives have been determined: an independent
Kingston West and an independent Kingston Central (including Kingston East)
water supply and distribution system, an interconnected City of Kingston water
supply and distribution system (with water supplied from both the Kingston
West WTP and the Kingston Central WPP), an interconnected City of Kingston
water supply and distribution system (with water supplied from an expanded
Kingston West WTP, with the Kingston Central WPP no longer in service) and
an interconnected City of Kingston water supply and distribution system (with
water supplied from a new water treatment plant, with the Kingston West WTP
and the Kingston Central WPP no longer in service).

The four identified alternatives have been referred to as:

i) Alternative 1 - Independent Kingston West and Kingston Central
(including Kingston East) water supplies and distribution systems

ii) Alternative 2 - Interconnected water supplies (expand the Kingston
West WTP and maintain the Kingston Central WPP in operation) and
distribution systems servicing the City of Kingston
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iii) Alternative 3 - Interconnected water supply (retire the Kingston Central
WPP and provide the total water supply from the Kingston West WTP)
and distribution systems servicing the City of Kingston

iv) Alternative 4 - Interconnected water supplies (retire the Kingston
Central WPP and retire the Kingston West WTP and provide a new,
“green-field” water treatment plant) and distribution systems servicing
the City of Kingston

Modelling has been completed for all scenarios (independent and
interconnected) for the study years 2011, 2016 and 2026.

The locations for potential “high-risk” fires have been based on knowledge of
the City of Kingston and discussions with the City of Kingston Fire
Department. The Fire Underwriters Survey and the MOE Guidelines indicates
that fighting only one fire for a single water supply and distribution system
(similar in size to the future population for the City of Kingston) is generally the
accepted practice; accordingly, one fire occurrence only has been modelled
for each independent water supply and distribution system and for an
interconnected City of Kingston water supply and distribution system.

Modelling has also been completed for the expanded City of Kingston study
area, referred to as 2026A for the preferred alternative, only.

The accepted approach for determining the progressive water supply and
water distribution system watermains and facilities requirements in future
study years is to model for the most future study year (2026) and then model
progressively backwards (i.e., the study year 2026, the study year 2016 and
then the study year 2011). This modelling approach would provide additional
watermains and infrastructure to be provided in the earlier study years based
on the most future design requirements (i.e., avoids the potential need to
replace watermains, if sized only to accommodate the more current study year
being modelled and would allow potential phasing of water supply and water
storage and the associated pumping stations and booster pumping stations).

For additional in-ground storage at high lift pumping and storage facilities
throughout the water distribution system, such as the Third Avenue Reservoir
and the Industrial Park Reservoir (Progress Avenue Reservoir), it has been
assumed that additional expansions would be constructed at elevations
generally identical to those of the existing cells. The old and new cells would
be hydraulically connected to operate together with the identical overflow
levels, top water levels, and low water levels (for pump protection or other
constraints). It has been assumed that the cells would act together to “turn
over” the water in both the old and new cells (required). The normal operating
range would be adjusted to reflect the new total fire and emergency storage
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5.3

5.3.1

5.3.2

volumes below, and the new total equalization storage above the fire storage
volume.

Alternatives
General
Reference should be made to Section 3 for all values used in this Section.

Modelling of the independent and an interconnected water supply and
distribution system scenarios for the study year 2011 identified certain existing
water supply and distribution system deficiencies that need to be addressed in
the near term. The modelling for the study year 2026 scenario allowed the
identified deficiencies to be addressed such that the more immediate, required
watermains and water supply and distribution systems facilities could be
provided to accommodate the future requirements.

Modelling has been carried out to confirm the technically feasible alternatives
presented in this Section.

Additional information relevant to Section 5 has been provided in Section 7;
wherein, the Alternatives being considered were further updated, following the
Public information Centres, as applicable, and the estimated costs of the
“rated” increase in the water treatment plants, the “calculated” water storage
capacities to provide the “modelled” storage requirements in the proposed
new and expanded reservoirs, the pumping station requirements and all
watermain requirements (new distribution and interconnecting watermains)
have been listed for each Alternative for the study year 2026, including the
estimated costs (Table 7.7).

Summary of the “functional” water supply, “functional” water storage,
pumping stations, watermains requirements for Alternatives 1, 2, 3 and 4
for the study years 2011, 2016 and 2026

i) Water treatment plants

The “functional” water supply is the water available to be pumped into
the water distribution system for use.

The “rated” capacity of the required Kingston West WTP expansions
(existing “rated” capacity of 45.5 ML/d and a “functional” water supply
capacity of 41 ML/d) has been estimated by increasing the “functional”
required increase in the water supply capacity of the plant by six per
cent (6%), to account for in plant water uses (such as filter back
washing). It has been assumed that the “functional” water supply
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capacity of the Kingston Central WPP will remain as current (95 ML/d)
for all study years.

ii) Water storage reservoirs

The “modelled” required storage capacity of proposed new and
expansions to existing water storage reservoirs would be increased
based on the “calculated” storage capacity required to provide the
“modelled” proposed new and expansions to existing water storage
reservoirs. The “calculated” proposed new or expansions to water
storage reservoirs would be greater in order to account for unusable
storage (based on the existing reservoirs “functional” water storage
capacity and the practical issues associated with the operation of
reservoirs and also the site conditions).

A summary of the “functional” water supply, “functional” water storage,
pumping stations, watermains requirements for Alternatives 1, 2, 3 and 4 for
the study years 2011, 2016 and 2026 has been provided in Table 5.1, on the
following page.

It should be noted that the water supply capacities of the Kingston West WTP
expansions and the proposed new and expansions to water storage reservoirs
have been indicated as the “functional” capacities, only. The “rated” water
supply and the “calculated” water storage capacities have been used in the
infrastructure cost table (Table 7.7) in Section 7.

It should also be noted that based on the water supply and water storage
requirements for the study years 2011, 2016 and 2026, the provision of the
study year 2026 requirements should be provided for the study year 2011. The
required watermains should be provided as required for the study years 2011,
2016 and 2026.

Once the preferred solution has been selected, an “expanded study area”
(increased development and population) will be reviewed (Section 9), based
on the selected preferred solution.
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Table 5.1 — Required Infrastructure for Alternatives 1, 2, 3 and 4 for the Study Years 2011, 2016 and 2026

Study Year 2011

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Infrastructure Requirements

West

Central

East

Suggest

West

Central

East

Suggest

West

Central

East

Suggest

West

Central

East

Suggest

Kingston Water Treatment Plants

West WTP "functional" increase (ML/d)

18

Provide 36

Provide 31

100

Provide 126

Retire

Central WPP "functional" supply (ML/d)

95

95

Retire

Retire

New water treatment plant (ML/d)

141

Provide 167

Water Storage Reservoirs

Industrial Park Reservoir expansion
("modelled")

8.2

Provide 10.1

Not
required

Not
required

Not
required

New O'Connor Drive Reservoir ("modelled")

7.4

Provide 9.6

6

Provide 8

6

Provide 8

Third Avenue Reservoir expansion
("modelled")

No
change

Provide 4.7

Provide 4.7

New Kingston Highway 15 Reservoir
(“functional”)

4.1

Provide 6.4

6.4

6.4

6.4

Booster and Pumping Stations (BS&PSs)

Industrial Park Reservoir PS (ML/d)

19.9 (ex.

pumps)

Pumps
evaluated

19.9 (ex.

pumps)

Pumps
evaluated

19.9 (Ex.
pumps)

Pumps
evaluated

19.9 (Ex.

pumps)

Pumps
evaluated

Third Avenue Reservoir PS (ML/d)

33.7

Replace with
35

33.7

Replace with
35

<29.1

Pumps
evaluated

<29.1

Pumps
evaluated

New O'Connor Drive PS (ML/d)

35

35

35

35

New Kingston Hwy. 15 PS (ML/d)

19

19

19

19

James Street BS

12.5

Existing 18.2

12.5

Ex. 18.2

12.5

Ex. 18.2

12.5

Existing 8.2

Gardiners Road BS

Retired

Retired

Retired

Retired

Sydenham Road BS

Retired

Retired

Retired

Retired

Old Colony Road BS

Retired

Retired

Retired

Retired

Collins Bay Road BS

Retired

Retired

Retired

Retired

Watermains

New 900 mm discharge watermain from the
Kingston West WTP

N/A

New 600 mm watermain on Front Rd.
(Days Rd. to Bayridge Dr.)

New 600 mm watermain on Bayridge Dr.
(Acadia Dr. to Taylor Kidd Blvd.)

New 600 mm watermain on O’Connor Dr.
(O’Connor Drive PS to Gardiners Rd.)

New 600 mm watermain on Gardiners Rd.
(O'Connor Dr. to Cataraqui Woods Dr.)

New 400 mm watermain on Avenue Rd.
(Princess St. to McMahon Ave.)

X X X |IX X |X

X X X |IX X |X

X X X X X X

X X X X X

New 500 mm watermain on Third Ave.
(MacDonnell St. to Alfred St.)

New interconnecting 400 mm watermain on
Princess St.

X

X

New interconnecting 400 mm watermain on
John Counter Blvd.

New interconnecting 1050 mm on Front
Rd./King St. W. required length (km)

Complete
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Study Year 2016

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Infrastructure Requirements

West

Central

East

Suggestions

West

Central

East

Suggestions

West

Central

East

Suggestions

West

Central

East

Suggestions

Kingston Water Treatment Plants

West WTP "functional" increase (ML/d)
Central WPP "functional” supply (ML/d)

18

Provide 36

Provide 31

104

Provide 126

Retire

95

95

Retire

Retire

New water treatment plant

145

Provide 167

Water Storage Reservoirs

Industrial Park Reservoir expansion
("modelled")

8.2

Provide 10.1

Not
required

Not
required

Not
required

New O'Connor Drive Reservoir ("modelled")

7.4

Provide 11.3

6.5

Provide 8

6.5

Provide 8

6.5

Provide 8

Third Avenue Reservoir expansion
("modelled")

5.8

Provide 6.2

4.7

4.7

4.7

New Kingston Highway 15 Reservoir
(“functional”)

6.4

6.4

6.4

6.4

Booster and Pumping Stations (BS&PSs)

Industrial Park Reservoir PS (ML/d)

19.9
(existing)

Pumps
evaluated

19.9
(existing)

Upgrade
Pumps

19.9
(Ex.)

Upgrade
Pumps

19.9
(existing)

Pumps
evaluated

Third Avenue Reservoir PS (ML/d)

33.7

Replace with
35

33.7

Replace with
35

<29.1

Pumps
evaluated

<29.1

Pumps
evaluated

New O'Connor Drive PS (ML/d)

9.6

7.4

Provide 9.6

7.4

Provide 9.6

7.4

Provide 9.6

New Kingston Hwy. 15 PS (ML/d)

19

19

19

19

James Street BS

15

Existing 18.2

15

Existing 18.2

15

Existing 18.2

15

Existing 18.2

Gardiners Road BS

Retire

Sydenham Road BS

Retire

Old Colony Road BS

Retire

Collins Bay Road BS

Retire

Watermains

New 900 mm discharge watermain from the
Kingston West WTP

New 600 mm watermain on Front Rd.
(Days Rd. to Bayridge Dr.)

New 600 mm watermain on Bayridge Dr.
(Acadia Dr. to Taylor Kidd Blvd.)

New 600 mm watermain on O’Connor Dr.
(O’Connor Drive PS to Gardiners Rd.)

New 600 mm watermain on Gardiners Rd.
(O'Connor Dr. to Cataraqui Woods Dr.)

X X X X X

XX XXX

XX XXX

X X XX

New 400 mm watermain on Avenue Rd.
(Princess St. to McMahon Ave.)

New 500 mm watermain on Third Ave.
(MacDonnell St. to Alfred St.)

New interconnecting 400 mm watermain on
Princess St.

New interconnecting 400 mm watermain on
John Counter Blvd.

New interconnecting 1050 mm watermain
on Front Rd./King St. W. (km)

5 (complete)

5 (complete)
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Study Year 2026

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Infrastructure Requirements

West

Central | East | Suggestions

West

Central East

Suggestions

West

Central East

Suggestions

West

Central East

Suggestions

Kingston Water Treatment Plants

West WTP "functional” increase (ML/d)

36

31

126

Retire

Central WPP "functional" supply (ML/d)

95

95

Retire

Retire

New water treatment plant

167

Water Storage Reservoirs

Industrial Park Reservoir expansion
("modelled")

10.1

Not
required

Not
required

Not
required

New O'Connor Drive Reservoir ("modeled")

9.6

8

8

8

Third Ave. Reservoir expansion ("modeled")

6.2

4.7

4.7

4.7

New Kingston Hwy. 15 Reservoir (“functional”)

6.4

6.4

6.4

6.4

Booster and Pumping Stations (BS&PSs)

Industrial Park Reservoir PS (ML/d)

19.9

Pumps
evaluated

19.9

Pumps
evaluated

19.9

Pumps
evaluated

19.9

Pumps
evaluated

Third Avenue Reservoir PS (ML/d)

Replace
35 pumps

33.7

Replace with
35

29.1

Pumps
evaluated

29.1

Pumps
evaluated

New O'Connor Drive PS (ML/d)

35 (min.)

35 (min.)

35 (min.)

35 (min.)

New Kingston Hwy. 15 PS (ML/d)

19

19

19

19

James Street BS

Existing 18.2

20.3 (Adequate)

20.3

Existing 18.2
(adequate)

20.3

Existing 18.2
(adequate)

20.3

Existing 18.2
(adequate)

Gardiners Road BS

Retired

Retired

Retired

Retired

Sydenham Road BS

Retired

Retired

Retired

Retired

Old Colony Road BS

Retired

Retired

Retired

Retired

Collins Bay Road BS

Retired

Retired

Retired

Retired

Watermains

New 900 mm discharge watermain from the
Kingston West WTP

New 600 mm watermain on Front Rd.
(Days Rd. to Bayridge Dr.)

New 600 mm watermain on Bayridge Dr.
(Acadia Dr. to Taylor Kidd Blvd.)

New 600 mm watermain on O’Connor Dr.
(O’Connor Drive PS to Gardiners Rd.)

New 600 mm watermain on Gardiners Rd.
(O'Connor Dr. to Cataraqui Woods Dr.)

X X X X X

X X X X X

X X X X X

X X X X

New 400 mm watermain on Avenue Rd.
(Princess St. to McMahon Ave.)

New 500 mm watermain on Third Ave.
(MacDonnell St. to Alfred St.)

New 300 mm watermain — Novelis (E/W)

New 400 mm watermain — Novelis (north)

XXX X

XXX X

XXX X

XXX X

New interconnecting 400 mm watermain on
Princess St.

New interconnecting 400 mm watermain on
John Counter Blvd.

New interconnecting 1050 mm watermain on
Front Rd./King St. W. (km)

5 (complete)

5 (complete)

5 (complete)
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5.3.3 Required infrastructure for Alternatives 1, 2, 3 and 4 for the study year 2026
The required infrastructure for Alternatives 1, 2, 3 and 4 for study year 2026 have
been indicated in Figure 5.1, 5.2, 5.3 and 5.4, on the following four pages (also
included, full size in the envelope at the end of this Section).

END
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Master

Kingston June 2007
Plan For Water Supply for the City of Kingston and the Class 104.24

Environmental Assessment (completed to end of Phase 1 and Phase 2)

6

6.1

6.2

Class Environmental Assessment (Class EA)

General

The Master Plan for Water Supply for the City of Kingston Urban Area has
followed the Municipal Class Environmental Assessment Planning and Design
Process, June 2000, prepared by the Municipal Engineers of Ontario, to the end
of Phase 2. This process included a public consultation process consisting of
Notices of Study activities in local newspapers and on Utilities Kingston’s
website, newsletters to interested parties and two Public Information Centres
held to present the “Problem Statement”, the alternatives being considered, the
proposed evaluation criteria to select the “preferred solution” and to solicit input
from concerned parties and governing authorities.

Notice of Commencement of Project

A Notice of Study Commencement was prepared and advertised in the local
newspapers (below).

PUBLIC NOTICE

NOTICE
NOTICE

Details:

DATE: JULY 11, 2006

Notice Of Study Commencement
Master Plan for Water Supply for the City of Kingston Urban Area
Class Environmental Assessment

Utilities Kingston has initiated a Master Plan Study to identify improvements and works required to meet the water

supply needs of the City of Kingston urban area. The Master Plan study area and planning horizon are based

primarily on the preferred growth scenario and projections identified in the City of Kingston's Urban Growth

Strategy

- Final Report (July 2004).

The Master Plan approach is intended to provide an inter-related study of the Kingston West, Kingston Central, and

Kingston

East water treatment and supply systems/facilities and an assessment of the City's water supply

requirements. Utilities Kingston wishes to optimize existing system resources, and identify works and modifications

that will implement a cohesive water treatment and distribution plan.

Utilities Kingston has retained Simcoe Engineering Group Limited to complete the Master Plan study for Water

Supply for the City of Kingston. This study will be undertaken in accordance with the Master Planning requirements

of a Schedule B project under the Municipal Class Environmental Assessment, June 2000.

A public consultation process is planned for this study and we will be asking for your input soon.

If you have questions regarding this study or if you would like to be included on the study mailing list, please
contact watermasterplan@uitilitieskingston.com or:

Simcoe
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Cameron Smith, P.Eng. Chantal Chiddle, P.Eng.
Project Manager Utilities Engineer

Simcoe Engineering Group Utilities Kingston

1020 Bayridge Drive 1211 John Counter Blvd
Suite 200 Kingston ON K7L 4X7
Kingston ON K7P 2S2 Tel: 613-546-1181 ext. 2356
Tel: 613-389-1661 Fax 613-542-1463

Fax: 613-389-2442
6.3 Public Information Centre No. 1

6.3.1 General

Public Information Centre No. 1 was held on November 29, 2006 at Portsmouth
Olympic Harbour in the Press Room.

Attendees were provided with an Information Handout describing the purpose of
the Public Information Centre and the information that was being displayed.

The information handout and display boards provided a description of the
purpose of the Master Plan for Water Supply for the City of Kingston, which was
following the Municipal Class EA process. The alternative solution concepts were
identified including both non-infrastructure related alternatives and infrastructure
related alternatives.

The “non-infrastructure” related alternatives solutions that were considered are:

i) Do nothing

ii) Limit City of Kingston growth

i) Reduce water consumption

The infrastructure related alternative solutions that were being considered
include the following components:

i) Additional watermains

ii) Additional water storage reservoirs and the associated water pumping
stations

iii) Expansion of the Kingston West WTP and/or the Kingston Central WPP to
provide the required additional water supply (this would require the
interconnection of the two existing, independent water distribution
systems).
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6.3.2

iv) The potential retirement of one or both of the two existing water treatment
plants and the construction of a single, large capacity water treatment
plant to supply all drinking water to the entire City of Kingston (this would
require the interconnection of the two existing, independent water
distribution systems).

V) The potential removal of existing water booster pumping stations in
Kingston West.

As a result of the preliminary screening of the advantages and disadvantages of
the alternative solutions being considered, the three “non-infrastructure” related
alternatives were eliminated from further consideration based on the fact that
they could not provide a solution to the “Problem Statement”.

Water conservation measures and on-going replacement of leaking older
watermains continue to remain a high priority with Utilities Kingston.

Attendees were also provided with a Questionnaire (including the potential
evaluation criteria proposed for use to evaluate the alternatives that were being
considered to select the preferred solution and that would be presented in more
detail at a second Public Information Centre.

The attendees were requested to complete the Questionnaire prior to leaving or
to forward the Questionnaire to Utilities Kingston.

Twenty-two persons attended Public Information Centre No. 1. This was
considered to be a relatively low turnout.

Copies of the Questionnaires received and letters received from concerned
parties and governing authorities have been provided in Appendix E, Tab 13.

Advertisement in local newspapers
A copy of the Public Notice for Public Information Centre No. 1 was prepared and

advertised in the local newspapers. A copy of the Public Notice has been
provided on the following page.
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PUBLIC NOTICE
NOTICE DATE: NOVEMBER 21, 2006

NOTICE
PUBLIC INFORMATION CENTRE #1
Master Plan for Water Supply for the City of Kingston Urban Area
Class Environmental Assessment
Details:

Wednesday, Nov. 29 - 4p.m. to 7 p.m.
Portsmouth Olympic Harbour - 53 Yonge Street

Utilities Kingston has initiated a Master Plan Study to identify improvements and works required to meet the
water supply needs of the City of Kingston urban area. The Master Plan study area and planning horizon are based
on the preferred growth scenario and projections identified in the City of Kingston's Urban Growth Strategy - Final
Report (July 2004).

The Master Plan approach is intended to provide an inter-related study of the Kingston West, Kingston Central and
East water treatment and supply systems/facilities and an assessment of the city's water supply requirements.
Utilities Kingston wishes to optimize existing system resources, and identify works and modifications that will
implement a cohesive water treatment and distribution plan.

Utilities Kingston has retained Simcoe Engineering Group Limited to complete the Master Plan Study for Water
Supply for the City of Kingston. This Master Plan Study will proceed to the end of Phase 1 and Phase 2 all in
accordance with the Master Planning requirements under the Municipal Class Environmental Assessment, June
2000, up to selection of the preferred alternative to allow confirmation of the required schedule to proceed with
development of alternative design concepts.

A Notice of Study Commencement was first issued on July 11, 2006.

A public consultation process is planned for this study. Utilities Kingston will be holding a Public Information
Centre on Wednesday, November 29, 2006 from 4:00 p.m. to 7:00 p.m. at Portsmouth Olympic Harbour, 53
Yonge Street, Kingston in the Press Room. We invite those interested to attend to obtain your input regarding the
current status of the study and the various water supply and distribution alternatives investigated to date. If you
are unable to attend but would like to be included in future notifications please email
watermasterplan@utilitieskingston.com or contact either of the project managers listed below. A second Public
Information Session Centre will be held in early 2007 to present the alternatives selected and the preferred
alternative.

For questions regarding this study, please contact:

Larry Manley, P.Eng. Chantal Chiddle, P.Eng.
Kingston Manager Utilities Engineer

Simcoe Engineering Group Utilities Kingston

1020 Bayridge Drive 1211 John Counter Blvd
Suite 200 Kingston ON K7L 4X7
Kingston ON K7P 2S2 Tel: 613-546-1181 ext. 2356
Tel: 613-389-1661 Fax 613-542-1463

Fax: 613-389-2442

Simcoe Engineering Group Limited Final Page 68 of 124



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2)

6.3.3 Questionnaires received and verbal discussions

6.4

6.4.1

Upon reviewing the public input from the Public Information Centre, (written and
verbal) the following key comments were noted:

i) The interconnection of the Kingston West and Kingston Central (including
Kingston East) water supplies and distribution systems would provide a
security of water supply for the entire City of Kingston.

ii) The logical location for a WTP expansion would be the Kingston West
WTP as a large portion of the City’s growth would occur in Kingston West
and land was available on the existing site.

iii) A new “green-field” water treatment plant in a new location was
considered to be a costly endeavour.

iv) Maintaining two plants in operation would provide a redundancy of supply
(if the systems were interconnected).

Public Information Centre No. 2
General

Public Information Centre No. 2 was held on March 19, 2007 at Portsmouth
Olympic Harbour in the Press Room.

Attendees were provided with an Information Handout (provided at the end of this
Section), which summarized the information presented at Public Information
Centre No. 1 and presented the various water supply and distribution system
alternatives under consideration. Attendees were again provided with the
proposed evaluation criteria to be used in the selection of the preferred solution.

The four identified alternative solutions presented at the Public Information
Centre were as follows:

Alternative 1 — Independent Kingston West and Kingston Central (including
Kingston East) water supply and distribution systems.

Alternative 2 — Interconnected water supplies (expand the Kingston West WTP
and maintain the Kingston Central WPP in operation) and distribution systems
servicing the City of Kingston.

Alternative 3 — Interconnected water supplies (retire the Kingston Central WPP
and provide the total City of Kingston water supply from an expanded Kingston
West WTP) and distribution systems servicing the City of Kingston.

Simcoe Engineering Group Limited Final Page 69 of 124



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2)

6.4.2

Alternative 4 — Interconnected water supplies (retire the Kingston Central WPP
and retire the Kingston West WTP and provide a new, “green-field”, water
treatment plant to supply water to the entire City of Kingston.

Attendees were also provided with a Questionnaire, including the proposed
evaluation criteria to be used in the evaluation the four alternatives presented.

The evaluation criteria provided included the following:
i) Overall system operations

ii) Design considerations

iii) Economics

iv) Natural environment

V) Historical significance

vi) Public health

vii)  Social impact:

The attendees were requested to complete the Questionnaire prior to leaving or
to forward the Questionnaire to Utilities Kingston.

Seven people attended Public Information Centre No. 2. This was considered to
be a very low turnout.

Copies of the Questionnaires received and letters received from concerned
parties and governing authorities have also been included in Appendix E, Tab
13.

Advertisement in local newspapers
A copy of the Public Notice for Public Information Centre No. 2 was prepared and

advertised in the local newspapers. A copy of the Public Notice has been
provided, on the following page.
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Public Notice

NOTICE DATE: MARCH 13, 2007

NOTICE
NOTICE OF SECOND PUBLIC INFORMATION CENTRE
Master Plan for Water Supply for the City of Kingston Urban Area
Class Environmental Assessment
Details:

Monday, March 19, 2007 - 4 p.m. to 7 p.m.
Portsmouth Olympic Harbour - 53 Yonge Street

Utilities Kingston has initiated a Master Plan Study to identify improvements and works required to meet the
water supply needs of the City of Kingston urban area. The Master Plan study area and planning horizon are
based primarily on the preferred growth scenario and projections identified in the City of Kingston's Urban Growth
Strategy - Final Report (July 2004).

The Master Plan approach is intended to provide an inter-related study of the Kingston West, Kingston Central,
and Kingston East water treatment and supply systems/facilities and an assessment of the City's water supply
requirements. Utilities Kingston wishes to optimize existing system resources, and identify works and
modifications that will implement a cohesive water treatment and distribution plan.

Utilities Kingston has retained Simcoe Engineering Group Limited to complete the Master Plan study for Water
Supply for the City of Kingston. This Master Plan study will proceed to the end of Phase 1 and Phase 2 all in
accordance with the Master Planning requirements under the Municipal Class Environmental Assessment, June
2000 (selection of the preferred alternative to allow confirmation of the required schedule to proceed to
alternative design concepts for the preferred alternative).

A Notice of Study Commencement was first issued in the local newspapers on July 11, 2006. A previous Public
Information Centre (No. 1) was held on Wednesday, November 29, 2006.

The public consultation process is an essential part of this study. Accordingly, Utilities Kingston will be holding a
second Public Information Centre (an informal presentation) on Monday, March 19, 2007, from 4 p.m. to 7 p.m.
at the Portsmouth Olympic Harbour, 53 Yonge Street, Kingston, Ont. in the Press Room. We invite all Kingston
residents to attend and provide input regarding the current status of the Study, the various water supply and
distribution alternatives selected, and the preferred alternative. For more details on the 'Master Plan for Water
Supply for the City of Kingston Urban Area' and how you can be involved, visit www.utilitieskingston.com. If you
have questions regarding this study or if you would like to be included on the study mailing list, please contact
watermasterplan@utilitieskingston.com or:

Larry Manley, P.Eng. Chantal Chiddle, P.Eng.
Kingston Manager Utilities Engineer

Simcoe Engineering Group Utilities Kingston

1020 Bayridge Drive 1211 John Counter Blvd
Suite 200 Kingston ON K7L 4X7
Kingston ON K7P 2S2 Tel: 613-546-1181 ext. 2356
Tel: 613-389-1661 Fax 613-542-1463

Fax: 613-389-2442
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6.4.3 Questionnaires received and verbal discussions

Upon reviewing the public input from Public Information Centre No. 2, (written
and verbal) the following key comments, in addition to those summarized above
for Public Information Centre No. 1, were noted:

i) The interconnection of the Kingston West and Kingston Central (including
Kingston East) water supply and distribution systems could reduce the
required additional water supply and would provide increased operational
flexibility.

ii) Water conservation should be an important initiative to reduce water
consumption for the entire City of Kingston.

A display indicating Utilities Kingston water conservation measures was
provided at the Public Information Centre. Public education plays a major
role in this initiative and was presented as a component of the “Triple
Bottom-Line Sustainability” display to ensure a sustainable water supply
for the City of Kingston. This display was presented to provide thought for
ranking the evaluation criteria used in the selection of the preferred
solution.

iii) Of note, two members of the public attending the Public Information
Centre indicated that a new “green-field” water treatment plant could be
desirable (it would be a new water treatment plant and would allow the
potential to implement advanced water treatment technology for the entire
water supply to the City of Kingston).

6.5 Input received from governing authorities
6.5.1 Ontario Ministry of the Environment

Written correspondence was received from the Ontario Ministry of the
Environment (MOE) in December 2006, included in Appendix E, Tab 13.

The MOE indicated that the Master Plan for Water Supply for the City of Kingston
Urban Area should follow the Master Plan process as outlined in the Class
Environmental Assessment document June 2000, prepared by the Municipal
Engineers of Ontario. It was indicated that the Master Plan document should
clearly explain the Class Environmental Assessment process being followed in
the preparation of the Master Plan and list the schedule of the potential projects
that would be carried out in the future and identify the future environmental
assessment requirements.
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6.5.2 Cataraqui Region Conservation Authority

A representative from the Cataraqui Region Conservation Authority attended
both Public Information Centre No. 1 and Public Information Centre No. 2.
Following Public Information Centre No. 2, the CRCA submitted a response to
the Questionnaire provided at Public Information Centre No. 2, which has been
included in Appendix E, Tab 13. A brief summary of the comments provided is
as follows:

i) The interconnection of the Kingston West and Kingston Central (including
Kingston East) water supply and distribution systems requires the
provision of a large diameter watermain on Front Road / King Street. The
installation of this watermain would involve crossing the mouth of the Little
Cataraqui Creek and the Cataraqui Region Conservation Authority
requested that they be consulted during final design and installation
(following the submission and acceptance of the Master Plan (to be
completed to the end of Phase 2, only).

ii) There are limitations to expanding at the Kingston Central WPP and it
would be more logical to expand the Kingston West WTP than the
Kingston Central WPP.

iii) An advantage to continuing operation of both the Kingston Central WPP
and the Kingston West WTP would be planned redundancy in the event of
emergency conditions.

iv) Although the construction of a new "green-field” water treatment plant
would allow for advanced treatment technology and could reduce the cost
of daily operations, Lake Ontario Park (a potential location presented) is a
public space, highly valued by members of the Kingston community, and
is located immediately downstream of the both the Kingston West WPCP
and the outlet of Little Cataraqui Creek. Following the Public Information
Centre, it has been reported that Lake Ontario Park would be used for
park-related facilities and would no longer be considered as a potential
site for a potential new water treatment plant.

With regard to Lake Ontario Park, it was indicated at Public Information
Centre No. 2 that with a potential new water treatment plant located at
Lake Ontario Park, following the retirement of the Kingston West WTP and
the Kingston Central WPP, potentially, this land would become parkland of
a size greater than that required for a new water treatment plant.
Following Public Information Centre No. 2, it was reported that Lake
Ontario Park would no longer be considered as a potential site for a
potential new water treatment plant, as indicated above.

Simcoe Engineering Group Limited Final Page 73 of 124



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2)

With regard to the location of a potential new water treatment plant, it was
indicated that the land immediately adjacent to the existing Kingston West
WTP would be a suitable location (pending future discussions with the
land owner, Invista). The site of the existing Kingston West WTP and the
immediately adjacent land are west of Little Cataraqui Creek outlet and
this would be a more receptive, potential location for a potential new water
treatment plant by the Cataraqui Region Conservation Authority.

V) Water conservation and the replacement of leaking watermains should be
explicitly included within each of the Alternatives.

Vi) A ranking of the evaluation criteria as presented in Sub-Section 8.3, was
recommended by the CRCA and has been incorporated into the ranking
presented in Table 8.1, on page 100.

vii)  The “Natural Environment” evaluation criterion should be modified to
include the term “ecological” to the phrase “aquatic and terrestrial
systems”, and the phrase “impact on flood conveyance and storage”. The
criterion was so revised.

viii)  The “Economics” criterion should acknowledge the need for life cycle
costing of all infrastructure components.

As a result of this comment (it was considered to be a justifiable
evaluation criteria), “maintenance costs” was added to the list of
evaluation criteria.

iX) The “Public Health” criterion should evaluate the potential use of
advanced treatment technologies (such as the application of ultraviolet
disinfection) in the various alternatives.

6.6 Photographs taken at Public Information Centre No. 2

Photographs taken at Public Information Centre No. 2 have been provided on the
following two pages.

Simcoe Engineering Group Limited Final Page 74 of 124



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2)

Display Boards illustrating the Municipal Class EA Process

e]nbers of the Public Viewing Display Boards at Public
Information Centre No.2
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Member of the Public Viewing Display Boards at Public
Information Centre No. 2

END
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7.1

7.2

7.2.1

Updated Alternatives, Technical Considerations and Estimated Costs
General

The four alternatives, to address the “Problem Statement”, were presented at
Public Information Centre No. 2. As presented above, Public Information Centre
No. 2 was held on March 19, 2007. At the Public Information Centre, the four
alternatives were presented, including the proposed evaluation criteria to be used
to select the preferred solution. At Public Information Centre No. 2, it was also
indicated that the four alternatives would be further reviewed in more detail and
updated, as required.

The four alternatives have been indicated in Section 5, “Technically Feasible
Alternatives to Address the “Problem Statement” for the “Master Plan for Water
Supply for the City of Kingston Urban Area”.

Following Public Information Centre No. 1 and No. 2 and further investigations
following, the four alternatives being considered were further updated, including
the input received at Public Information Centre No. 1 and Public Information
Centre No. 2, the Questionnaires and letters received, the technical
considerations, the estimated costs of the alternatives and discussions regarding
the implementation of the alternatives.

In order to further confirm the infrastructure requirements and the required year
that the infrastructure should be provided for the Alternatives being considered,
certain modelling was reviewed again (including water model simulations, as
required) and further design details investigated.

In addition, certain options for the study year 2011 have been presented for
consideration with regard to pending infrastructure requirements.

Additional modelling
Retiring the Old Colony Road BS and the Collins Bay BS

Retiring the Old Colony Road BS and the Collins Bay BS in Kingston West (to
form a single pressure zone, as opposed to Pressure Zone 2a and 2b) could be
considered a high priority issue in order to minimize on-going maintenance costs
and the potential requirement to replace the existing booster pumps, standby
power considerations and other.

For confirmation, Alternatives 1 and 2 were modelled a second time for the study
year 2011 and Alternatives 2 and 3 were modelled a second time for the study
year 2026, both at peak hour conditions (worst case condition), in order to
confirm that sufficient pressures would be available at the high ground elevation
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of 108 m in Westbrook and at the area of a higher, ground elevation of 113 m
(worst case condition) between the Old Colony Road BS and the Collins Bay BS
(generally in the area of the intersection of Lancaster Drive and Chancery

Street).

In Table 7.1 below, the available pressures, at peak hour demand conditions, for
the above-noted, four modelling conditions have been presented to provide a
comparison of the available pressures at the high ground elevation of 113 m, with
the Old Colony Road BS and the Collins Bay BS remaining in operation (i.e.,
Pressure Zone 2a still in place) and with both the Old Colony Road BS and the
Collins Bay BS retired (i.e., Pressure Zone 2a no longer in place — Pressure
Zones 2a and 2b combined to form one pressure zone).

Table 7.1 - Pressure Zones 2a and 2b Independent and Combined for the

Peak Hour Demand Condition

Study | Alternative | Pressure Zone 2a | Pressure Zones 2a &
year independent from Pressure | 2b, combined

Zone 2b
2011 1 350 kPa (51 psi) 315 kPa (46 psi)
2011 2 410 kPa (59 psi) 355 kPa (51.5 psi)
2026 |2 430 kPa (62.5 psi) 370 kPa (53.5 psi)
2026 |3 430 kPa (62.5 psi) 350 kPa (51 psi)

It should be noted that during peak hour demand conditions, a water pressure of
275 kPa (40 psi) should be considered acceptable. The modelled system
pressures are significantly above 275 kPa for the key locations and the governing
peak hour demand conditions for Alternatives 1, 2 and 3 (the same results,
presented in Table 7.1, would also apply to Alternative 4). Pressure contour
plans for the study years 2011 and 2026 (Figures 7.1 and 7.2) have been
included on the following two pages (also included, full-size, in envelope in

Appendix F, Tab 14).

For the study year 2011, in order to retire the Old Colony Road BS and the
Collins Bay BS (Pressure Zones 2a and 2b combined, to form one pressure
zone), the planned (imminent) 400 mm watermain on Bayridge Drive (from
Cedarwood Drive to Creekford Road) would need to be extended south to
Woodbine Road, replacing the existing 200 mm watermain currently in place. If
this 420 m long, 400 mm watermain connection were not provided, the peak hour
demand system pressure in the area of the intersection of Lancaster Drive and
Chancery Street in Pressure Zone 2a (worst case condition at the highest ground
elevation of 113 m) would not be sufficient and the continued use of the Old
Colony Road BS and the Collins Bay BS would still be required. The cost of
replacing the 200 mm watermain with a 400 mm watermain would need to be
compared to the cost of the continued operation of the two booster stations and
the priority, to be established by Utilities Kingston, for the retirement of the two

booster stations.
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7.3

7.3.1

If the 400 mm watermain connection were not provided, it would be necessary to
delay the retirement of both booster stations until the watermains in GA2 West
had been installed (based on private development) before interconnecting
Pressure Zone 2a and Pressure Zone 2b.

Depending on the priority determined for retiring the Old Colony Road BS and
the Collins Bay BS, potentially, it could be prudent to replace the existing 200
mm watermain with the required 400 mm watermain, once the 400 mm
watermain (being sequentially installed by a developer) has been provided. The
anticipated date for the installation of the 400 mm development watermain is not
known.

In addition and as presented in Iltem 3.3, following, the provision of an O’Connor
Drive Reservoir and Pumping Station would also be required for the study year
2011. An O’Connor Drive Reservoir and Pumping Station would be required in
addition to the 400 mm replacement watermain on Bayridge Drive to Woodbine
Road, in order to allow the Old Colony Road BS and the Collins Bay BS to be
retired for the study year 2011.

Reservoirs
General

For existing reservoir expansions and, to a reduced extent, for potential new
water storage reservoirs, the total storage capacity that would be required has
been “calculated” to be somewhat greater than the “modelled” operating storage
capacity required, in order to account for unusable storage (based on the existing
reservoirs “available” water storage capacity and practical issues with regard to
the operation of the reservoirs and the existing site conditions.

Due to existing chlorine contact time (acceptable for a “functional” capacity of 95
ML/d) and other in-plant water uses at the Kingston Central WPP, no additional
water supply from the Kingston Central WPP to the water distribution system
could be provided (i.e., the “functional” capacity of the plant would remain as 95
ML/d).

The available on-site water reservoir at the Kingston West WTP has not been
included in the required storage requirements for Kingston West. The existing
water storage (2.6 ML) would be required for chlorine contact time and other in-
plant uses. In order to increase the water supply from the Kingston West WTP,
additional on-site water storage would be required to provide the required
chlorine contact time, prior to discharge into the water distribution system. A six
per cent increase in the “functional” water supply capacity (including on-site
storage) at the Kingston West WTP has been provided for Alternatives 1, 2 and 3
to provide the increase in the “rated” plant capacity.
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7.3.2

7.3.3

All required additional water storage to provide the required storage to
accommodate the peak hour and the maximum day plus fire flow conditions
would be provided in storage facilities in the water distribution system (i.e., on-
site water storage at the plants would be used to provide the require chlorine
contact time and for other in-plant water uses.

An O’Connor Drive Reservoir

A new O’Connor Drive Reservoir would be required for the study year 2011 for
both the independent and interconnected systems alternatives.

To retire the Old Colony Road BS and the Collins Bay BS, the storage capacity
would need to be increased (due to the fact that the Old Colony Road BS and the
Collins Bay BS currently draw water from Pressure Zone 1 as opposed to
Pressure Zone 2), once retired. Since the water would be drawn from Pressure
Zone 2, as opposed to Pressure Zone 1, more water would be available to
Pressure Zone 1, partially supplied from the Industrial Park Reservoir;
accordingly, there should be a close balance in the additional water storage
requirements in Pressure Zone 1 and Pressure Zone 2 (one storage requirement
basically off-setting the other).

For Alternative 1 and for Alternative 2, the required storage for the study year
2011 would be 6 ML. For the study years 2016 and 2026, the modelled storage
requirement would be 7.4 ML and 9.6 ML, respectively. Assuming that Alternative
2 was selected as the preferred solution, it would be logical to provide the
“modeled” 9.6 ML storage capacity for the study year 2011 (a future expansion of
only 2.2 ML would not be prudent with regard to the small storage capacity
increase and the future construction activities impact and the certain increased
cost of construction).

The “calculated” storage capacity that would need to be provided for the study
year 2026, based on the modelled requirement to provide a storage capacity of
9.6 ML would be 10.6 ML (provided in two cells).

A plan of an O’Connor Drive Reservoir and the required footprint and storage
capacity for the study year 2026 (required for the study year 2011) has been
presented in Figure 7.3, on the following page.

A Kingston Highway 15 Reservoir

A new Kingston Highway 15 Reservoir would be required for the study year 2011
for both the independent and interconnected systems alternatives.

The required storage would be 6.4 ML for all four Alternatives for the study year
2011 and the study years 2016 and 2026.
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7.3.4

7.3.5

The “calculated” storage capacity that would need to be provided for the study
year 2026, based on the modelled requirement to provide a storage capacity of
6.4 ML would be 7 ML (provided in two cells).

A plan of a Kingston Highway 15 Reservoir and the required footprint and
storage capacity for the study years 2026 (required for the study year 2011) has
been provided in Figure 7.4, on the following page.

Industrial Park Reservoir

It should be noted that for Alternative 1, based on modelling, for the study year
2011 and for the study year 2016, an additional 8.2 ML of storage capacity would
be required; however, no expansion would be required for Alternatives 2, 3 and
4.

For Alternative 1, only, the required storage capacity (based on modelling) for
the study year 2026 would be 10.1 ML (the “calculated” storage capacity required
would be 11.6 ML). This additional storage would be required for the study year
2011.

A plan of the existing Industrial Park Reservoir and the required footprint and
required storage capacity expansion for Alternative 1, for the study year 2026
(required for the study year 2011), has been provided in Figure 7.5, on the
following page. The required reservoir expansion could be provided on the
existing City-owned site.

Third Avenue Reservoir

It should be noted that, based on modelling, the required expansion of the Third
Avenue Reservoir would be approximately 1.7 ML less for the study years 2011,
2016 and 2026 for Alternative 1 versus Alternative 2.

For Alternative 1, the “calculated” storage capacity expansion that would need to
be provided for the study year 2026, based on the modelled expansion
requirement for the study year 2026 of 6.2 ML, would be 9.2 ML (provided in two
cells).

For Alternative 2, the “calculated” storage capacity expansion that would need to
be provided for the study year 2026, based on the modelled requirement to
provide a storage capacity of 4.7 ML, would be 7.1 ML (provided in two cells), a
difference from Alternative 1 of 2.1 ML (9.2 ML — 7.1 ML).

A plan of the existing Third Avenue Reservoir and the required footprint and
storage capacity for the expansion for Alternative 2 for the study year 2026
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(required for the study year 2011) has been presented in Figure 7.6, on the
following page (second figure).

7.3.6 Required capacities of Kingston Central WPP and Kingston West WTP

a)

b)

General

The required increase in the water supply capacity of the Kingston West
WTP for Alternatives 2 and 3 is dependent on the water supply available
from the Kingston Central WPP. For this reason, it was necessary to
assess the ability of the Kingston Central WPP to be able to supply the
“functional” capacity of 95 ML/d assigned to this plant. It should be noted
that the requirement to operate the Kingston Central WPP to supply 95
ML/d to the water distribution system on a continuous basis has not been
necessary to date, as the current system water demand is much reduced
from the increased water demands required in future years (requiring the
plant to ensure a continuous supply of 95 ML/d to the water distribution
system).

Kingston Central WPP

Based on investigation and comments from Ultilities Kingston Operation’s,
the existing on-site water storage at the Kingston Central WPP is
marginally sufficient to continue providing the required chlorine contact
time; however, the marginal on-site water storage impacts, and will
continue to impact, the operation of the plant, particularly the backwashing
of filters. In order to maintain a “functional” capacity of 95 ML/d at the
Kingston Central WPP, additional on-site water storage would be required
to continue to provide the required chlorine contact time and the water
required for plant use. To potentially increase the “functional” capacity of
the plant, on-site water storage, in addition to the current required on-site
water storage, would be required.

To provide this on-site water storage, land would be required immediately
adjacent to the Kingston WPP would be required. Based on a review of
land availability, it is considered that there is insufficient land available at
the plant to provide this required additional, on-site storage.

There could be other considerations as to why the “functional” capacity of
the Kingston Central WPP could not be increased.

Another potential operational scenario that would indicate that the
“functional” capacity of the Kingston Central WPP could not be increased
beyond 95 ML/d has been presented, following.
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To achieve the “rated” capacity of 118 ML/d (26 MGD) from six filters,
each 6.4 m (21 ft) by 12.8 m (42 ft), a filtration rate of 0.18 m*m? (3.57
gpm/ft?) would be required.

Since 0.18 m¥minute/m? (3.57 gpm/ft?) would be a reasonable filtration
rate, with all other things being more or less equal, a “rated” capacity for
the plant of 118 ML/day would also be reasonable.

The term “functional” capacity is not defined, so the “functional” capacity
might be in doubt.

While all six filters might be able to remove solids satisfactorily when
operated at 0.18 m®minute/m?® (3.57 gpm/it’), the GAC filters have
another purpose, the removal of dissolved organics.

The GAC filters would be constrained by the maximum depth of the
media. With the bottom of the media as low as physically possible, the top
of the media would need to be low enough; such that, when the media
expands during backwash, it would not be high enough in the filter box
that it would be carried over into the troughs (not desirable). As
constructed, the maximum depth of GAC would be present.

While the effluent piping could readily accommodate flow rates equivalent
to 0.30 m*/minute/m? (6 gpm/ft?), the depth of the GAC media would need
to be sufficient in order to provide the design value for empty bed contact
time. Once an empty bed contact time has been established, the
maximum flow through the filter would need to be such that the empty bed
contact time would always be obtained. For example, if the rate of flow
were 0.18 m®/minute/m? (3.57 gpm/ft?), equivalent to 0.174 m/minute (0.57
ft/minute), 2.6 metres of media would be required to obtain the required 15
minutes empty bed contact time.

Potentially, the filtration rate required to meet the established empty bed
contact time, with the installed GAC depth, would be less than 0.18
m*/minute/m? (3.57 gpm/ft?); accordingly, the “functional” capacity of those
filters, when functioning as adsorbers, would be reduced. Potentially, this
would establish the overall plant water supply capacity (GAC and dual-
media) established as 95 ML/d.

GAC performance would only be important when the raw water contained
significant concentrations of organics.

In addition, the “capacity” of the filters would be dependent on the filter
influent suspended solids load, since the suspended solids loading in the
filters would need to be low enough such that, the “limiting” head loss was
not reached in less than the “preferred” filtration run time.
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c)

Kingston West WTP

For Alternative 1, the required increase in the water supply capacity of the
Kingston West WTP would be 36 ML/d for the study year 2026.

For Alternative 2, it was indicated in Table 5.1, Section 5, page 63, that
the required increase in the water supply capacity of the Kingston West
WTP would be 5 ML/d for the study year 2011 and 9 ML/d for the study
year 2016.

The required increase in the water supply capacity of the Kingston West
WTP is dependent on the water supply available from the Kingston
Central WPP. The required increase in water supply capacity of the
Kingston West WTP has been based on the “functional” capacity of the
Kingston Central WPP remaining as 95 ML/d.

Additional on-site storage could be provided at the Kingston West WTP;
however, the maximum increase in the “functional” capacity would be 4.5
ML/d, which would be less than the considered minimum “functional”
capacity increase of 9 ML/d.

Accordingly, the potential to increase in the “functional” capacity of the two
water treatment plants by 9 ML/d has not been considered an option.

For Alternative 3, it was indicated in Table 5.1, Section 5, page 63, that
the required increase in the water supplied from the Kingston West WTP
would be 126 ML/d (167 ML/d — 41 ML/d) for the study year 2026.

A plan of possible expansions of the existing Kingston West WTP and the
required footprint for Alternatives 1, 2 and 3 for the study year 2026 has
been presented in Figure 7.7 on the following page. Expansion capacities
are determined by assuming that the net expansion of the water supply
capacity is the difference between the applicable 2026 maximum day
demand and the existing “functional” capacity of the Kingston West WTP.
The net expansion water supply capacity is then increased by
approximately 6%, to account for in-plant water requirements (such as
back washing filters and other), to determine the required “rated”
expansion capacity, indicated in Figure 7.7.

In addition, it has been assumed that the “functional” water supply
capacity of the Kingston Central WPP would remain as 95 ML.

Assuming that the increase in the water supply capacity should be the 20-
year design water supply capacity, an expansion in the “rated” capacity of
38.5 ML/d and 33 ML/d would be required for the study year 2011 for
Alternative 1 and Alternative 2, respectively.
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7.4

7.4.1

For Alternative 3, an increase in the “rated” capacity of 135 ML/d would be
required for the study year 2026; however, implementation of Alternative 3
would be based on a selected timeframe for the retirement of the Kingston
Central WPP.

Technical aspects with regards to the alternatives, including system
control

System control

a)

b)

Water treatment plants

The only impact that could occur at the water treatment plants would be
the total dynamic head of the high lift, plant discharge pumps and this
would not be the case. With the provision of the second 900 mm
watermain from the Kingston West WTP, the required total dynamic head
for the high lift pumps at the Kingston West WTP and at the Kingston
Central WPP would remain the same as in the year 2006.

Kingston West, Pressure Zone 1
The system control would remain the same as in 2006.

In order to maintain two pressure zones (Pressure Zone 1 and Pressure
Zone 2) a 500 mm butterfly valve, normally closed (N/C) would be
required in a valve chamber at the intersection of O’Connor Drive and
Gardiners Road.

The 500 mm butterfly valve (normally closed) would be located in a 500
mm section of watermain, between the existing 500 mm tee provided for
the watermain installed on O’Connor Drive and the connection connecting
tee of the 600 mm watermain discharge from an O’Connor Drive Pumping
Station to the existing 500 mm watermain installed northerly on Gardiners
Road (eventually discharging into the Creekford Road Elevated Tank).

If the 500 mm butterfly valve (normally closed) were not provided, the
required, increased water pressure from an O’Connor Drive Pumping
Station and the static pressure from the Creekford Road Elevated Tank
would allow water to flow back into Pressure Zone 1 [the top water level of
the Creekford Road Elevated Tank is 159.8 m and the top water level of
the Princess Street Elevated Tank is 136.5 m (a minimum difference of
23.3 m or, 230 kPa) and the discharge pressure from an O’Connor Drive
Pumping Station would be slightly greater than the top water level of the
Creekford Road Elevated Tank].
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The second option (likely) is to provide no interconnection between the
500 mm watermain on Gardiners Road at the 500 mm tee to allow flow to
an O’Connor Drive Reservoir and the location where the 600 mm
watermain connects to the existing 500 mm watermain on Gardiners
Road. This second option would not allow flow to be directed to Pressure
Zone 1 under a “potential” emergency condition. Depending on the
potential for an emergency flow from Pressure Zone 2 to Pressure Zone 1,
Utilities Kingston could decide the option to be implemented. The method
of connection would be addressed during the next Phase of the Class
Environmental Assessment.

Kingston West, Pressure Zone 2

The Gardiners Road BS would be abandoned once an O’Connor Drive
Reservoir and Pumping Station had been provided.

There is an existing 500 mm watermain on Gardiners Road from Princess
Street to O’Connor Drive and on O’Connor Drive from Gardiners Road to
the proposed site of an O’Connor Drive Reservoir.

The supply to an O’Connor Drive Reservoir would be provided by
extending the 500 mm watermain from O’Connor Drive.

Two valves would control the flow into an O’Connor Drive Reservoir. The
most upstream valve would be a 500 mm electrically actuated butterfly
valve (non-modulating) that would be controlled by a programmable logic
controller to open once the reservoir water level dropped to the pre-
determined low operational level (above the fire storage) and close once
the water level rose to the pre-determined high operational level (below
the overflow level). The second valve would be a 500 mm pneumatic,
pressure-sustaining valve set to close based on the pressure at the low
operating level at the Street Elevated Tank [i.e., water below the low
operating level of the Princess Street Elevated Tank (at which level the
high lift pumps at the Kingston West WTP are programmed to start) would
not be allowed to flow into an O’Connor Drive Reservoir].

The actuated butterfly valve would also act as a shut-off valve to allow the
potential removal of the pressure-sustaining valve.

The water level in the Creekford Road Elevated Tank would control the
starting and stopping of the pumps at an O’Connor Drive Reservoir and
Pumping Station (as previous for the Gardiners Road BS).

The supply to and the discharge from an O’Connor Drive Reservoir and
Pumping Station would be addressed during the next Phase of the Class
Environmental Assessment.
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d)

f)

Kingston Central

The system control would remain the same as in 2006.

Kingston East, south of the control valve on Kingston Highway 15
The system control would remain the same as in 2006.

Kingston East, north of the control valve on Kingston Highway 15

A 500 mm watermain would be installed from the existing 500 mm
watermain on Kingston Highway 15 to a Kingston Highway 15 Reservoir
and a 500 mm discharge watermain would be provided from a Kingston
Highway 15 Pumping Station to the existing 500 mm watermain on
Kingston Highway 15.

A 500 mm electrically actuated butterfly valve, upstream of a pneumatic
pressure sustaining valve (set at the low operating level of the Gore Road
Standpipe), would be required on the inlet to the reservoir; such that, once
the pumps were programmed to start, the normally open (normally open)
butterfly valve would close to prevent recirculation of the discharge flow
back into the reservoir during the period that the pumps would be
programmed to operate.

It is known that the reason for maintaining the motorized control valve on
Kingston Highway 15 is to allow turnover of the water stored in the Gore
Road Standpipe. Maintaining this valve in operation would now be
important to allow turnover of the water in the Gore Road Standpipe and a
Kingston Highway 15 Reservoir.

The Gore Road Standpipe and a Kingston Highway 15 Reservoir would
both require an operational level (during which the motorized control valve
on Kingston Highway 15 was closed); accordingly, a reduction in the
operational levels for both facilities should be considered in order to allow
water flow from the James Street BS to be added to both facilities
(allowing turnover of the stored water). The provision of residual
adjustment facilities at a Kingston Highway 15 Reservoir and Pumping
Station would reduce the impact of declining free chlorine residuals in the
water distribution system.

A free chlorine residual analyzer, a flow meter and a sodium hypochlorite
residual adjustment system would be required to ensure that the free
chlorine residual, pumped from a Kingston Highway 15 Reservoir, was in
the range of 0.6 mg/L to 1.0 mg/L (or as otherwise determined by Utilities
Kingston).
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7.5

7.5.1

7.5.2

During the final design phase, the controls required to ensure that water
flow from the Gore Road Standpipe into a Kingston Highway 15 Reservoir,
once the water level in the Gore Road Standpipe dropped to the low
operational level, would also need to allow an operating level in a Kingston
Highway 15 Reservoir to ensure that the water retained in the reservoir is
also used in the system. If a Kingston Highway 15 Reservoir were not
provided with an operating level, as provided in the Gore Road Standpipe,
there would be no turnover of water (not desirable as retaining only for a
fire condition would eventually reduce the free chlorine residual in a
Kingston Highway 15 Reservoir to below the required minimum free
chlorine residual of 0.20 mg/L, as required by the Safe Drinking Water Act,
2007).

The water level in the Gore Road Standpipe would control the stopping
and starting of the pumps at a Kingston Highway 15 Pumping Station.

Estimated capital costs of infrastructure
General

The capital cost associated with each alternative was an important component in
the evaluation of the alternatives and the selection of a preferred solution;
accordingly, the capital cost for the various Alternatives were estimated (provided
in Table 7.2, on page 92).

Estimated capital cost for additional/expansions to water storage
reservoirs

For existing reservoir expansions and, to a reduced extent, for potential new
water storage reservoirs, the total storage capacity that would be required has
been “calculated” to be somewhat greater than the “modelled” storage
capacity required, in order to account for unusable storage (based on the existing
reservoirs “available” water storage capacity and practical issues with regard to
the operation of the reservoirs and site conditions.

The cost per ML has been applied to the reservoirs “calculated” water storage
capacity.

Based on research and experience, the estimated cost/m® for the construction of
a new reservoir or an expansion to an existing reservoir would be $375/cubic
metre (m®) plus 16% engineering or, $435/m* ($435,000/ML) or, $2.00/gallon.

The estimated costs (including 16% engineering) have been provided in Table
7.2, on page 92.
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7.5.3

7.5.4

7.5.5

Estimated capital cost for water pumping stations for new reservoirs

The estimated costs (including 16% engineering) have been provided in Table
7.2, on page 92.

For purposes of cost estimates, pumping stations are assumed to be
belowground concrete structures with access at-grade, to be attached to the new
reservoir structures, and to include pumps, electrical power, standby power, and
all facility valves, with related controls and SCADA.

Multiple pumps of identical size are assumed to provide redundancy and
flexibility. All pumps but the spare would be operated for maximum day plus fire
flow demand, and one or more pumps would be operated for peak hour demand.
Assumed pump combinations are as follows for the applicable alternatives:

Pumping Station Alternative1 Alternatives 2-4

O’Connor Drive 5x161 L/s @ 57 m TDH 5x135 L/s @ 55 m TDH
Kingston Highway 15 4x75 L/s @ 46 m TDH 3x110 L/s @ 46 m TDH
Estimated capital cost for water treatment plants

The required “functional” water supply expansion has been increased by
approximately six per cent (6%), to account for in-plant water requirements (such

as filter back washing), resulting in the required “rated” water supply expansion.

The estimated cost for water treatment plants would be $675/cubic metre (m?)
plus 16% engineering or, $780/m* ($780,000/ML) ($3.55/gallon).

The cost per ML/d has been applied to the plant “rated” capacity.

The estimated costs (including 16% engineering) have been provided in Table
7.2, on page 92.

Estimated capital cost for watermains

a) General
The costs for future planned watermains in the GA2 (East and West) and
Cataraqui North development areas have not been included in the cost for

the Alternatives.

The cost for all watermains required to interconnect Kingston West with
Kingston Central (including Kingston East) has been included. In addition,
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b)

d)

f)

9)

the cost for additional watermains, which have been identified “to be
required” but are not currently planned in the future, has been included.

300 mm watermains

The estimated cost would be $750/metre ($650/metre plus 16%
engineering).

400 mm watermains

The estimated cost would be $950/metre ($800/metre plus 16%
engineering).

500 mm watermains

The estimated cost would be $1,150/metre ($1,000/metre plus 16%
engineering).

600 mm watermains

The estimated cost would be $1,300/metre ($1,150/metre plus 16%
engineering).

900 mm watermains

The estimated cost would be $1,550/metre ($1,350/metre plus 16%
engineering).

1050 mm watermains

The estimated cost would be $1,750/metre ($1,500/metre plus 16%
engineering).

The estimated costs (including 16% engineering) have been provided in
Table 7.2, on page 97.

7.5.6 Land costs

Land costs have not been included. A Kingston Highway 15 Reservoir and
Pumping Station would require the purchase of land and potentially the purchase
of land could be required for expansions at the Kingston West WTP.
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7.6 Estimated capital costs of the alternatives

7.6.1 General

The estimated costs for the four alternatives for the study year 2026 have been
provided in Table 7.2, on the following page.

It should be noted that the estimated costs in Table 7.2 have been provided
strictly for the Alternatives without yet incorporating the sequence in which the
infrastructure, and the associated capital costs, should be provided.

A suggested sequence for the provision of required Infrastructure has been
addressed in Sub-Section 7.7, on page 93.
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Table 7.2 - Estimated Costs for Alternatives 1, 2, 3 and 4 for the Study Year 2026

Infrastructure Description

Unit

Unit Cost

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Size' Cost Size' Cost Size' Cost Size' Cost
Increase in the Kingston West WTP “rated” capacity ML/day | $780,000 [ 38.5 | $30,030,000 33 $25,740,000 135 | $105,300,000 | N/A N/A
New Water Treatment Plant “rated” capacity ML/day | $780,000 N/A N/A N/A N/A N/A N/A 177 | $138,060,000
Expansion of the existing Industrial Park Reservoir
“rated” storage capacity ML $435,000 11.6 $5,046,000 N/A N/A N/A N/A N/A N/A
New O'Connor Dr. Reservoir “rated” storage capacity ML $435,000 10.6 $4,617,000 8.8 $3,828,000 8.8 $3,828,000 8.8 $3,828,000
New O'Connor Dr. Pumping Station N/A N/A $1,900,000 N/A $1,900,000 N/A $1,900,000 N/A $1,900,000
Expansion of the existing Third Avenue Reservoir
“rated” storage capacity ML $435,000 9.2 $4,002,000 7.1 $3,088,500 7.1 $3,088,500 7.1 $3,088,500
New Kingston Hwy 15 Reservoir “rated” capacity ML $435,000 7 $3,045,000 7 $3,045,000 7 $3,045,000 7 $3,045,000
Replace pumps at Third Avenue Reservoir PS N/A $250,000 N/A $250,000 N/A $250,000 N/A $250,000
New Kingston Highway 15 Pumping Station N/A N/A $1,600,000 N/A $1,600,000 N/A $1,600,000 N/A $1,600,000
Retire four existing Booster Stations N/A N/A $200,000 N/A $200,000 N/A $200,000 N/A $200,000
New 900 mm discharge watermain from the Kingston
West WTP metres $1,550 1,740 | $2,697,000 |f 1,085 | $1,681,750 | 1,085 $1,681,750 1085 $1,681,750
New 600 mm watermain on Front Rd.
(Days Rd. to Bayridge Dr.) metres $1,300 1,370 | $1,781,000 | 1,370 | $1,781,000 |l 1,370 $1,781,000 1370 $1,781,000
New 600 mm watermain on Bayridge Dr. (Acadia Dr. to
Taylor Kidd Blvd.) metres $1,300 2,083 | $2,707,900 [ 2,083 | $2,707,900 || 2,083 $2,707,900 2,083 $2,707,900
New 600 mm watermain on O’Connor Drive (from
O’Connor Drive Pumping Station to Gardiners Road) metres $1,300 230 $299,000 230 $299,000 230 $299,000 230 $299,000
New 600 mm watermain on Gardiners Rd. (O'Connor
Dr. to Cataraqui Woods Dr.) metres $1,300 631 $820,300 631 $820,300 631 $820,300 631 $820,300
New 400 mm watermain on Avenue Rd. (Princess St.
to McMahon Ave.) metres $950 398 $378,100 398 $378,100 398 $378,100 398 $378,100
New 500 mm watermain on Third Ave. (MacDonnell St.
to Alfred St.) metres $1,150 645 $741,750 645 $741,750 645 $741,750 645 $741,750
New 300 mm watermain across the Novelis property
(East-West) metres $750 N/A N/A 1,119 $839,250 1,119 $839,250 1119 $839,250
New 400 mm watermain on the Novelis property (North
from the 300 mm watermain, above) metres $950 N/A N/A 765 $726,750 765 $726,750 765 $726,750
New 1050 mm interconnecting wm. - Front Rd./King St. | metres 51,750 N/A N/A 2,000 | $3,500,000 | 5,000 $8,750,000 5,000 $8,750,000
New 400 mm interconnecting wm. on Princess St. metres 51,200 N/A N/A 1,000 | $1,200,000 | 1,000 $1,200,000 1,000 $1,200,000
New 400 mm interconnecting watermain on John
Counter Blvd. metres $1,150 N/A N/A 1,300 | $1,495,000 | 1,300 $1,495,000 1,300 $1,495,000
Total $60,100,000 $55,850,000 $140,650,000 $173,300,000

Notes: 1. The increases in the water supply capacities indicated are the “rated” increases in the water supply capacities (not the “functional”
increases in the water supply capacities) and the reservoir water storage capacities (new or expansions) are the “calculated” water
storage capacities (not the “modelled” capacities). 2. All costs have been provided in year 2007 $ dollars. The costs would increase
over time, based on the inflation rate and the Toronto Construction Cost ENR Index. 3. All costs include 16% engineering.
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7.7

7.7.1

7.7.2

7.7.3

Suggested sequence for the provision of expanded or new water supply
and distribution system infrastructure

General

Regardless of whether the Kingston West water supply and distribution system
remained independent or was interconnected with Kingston Central (including
Kingston East) water supply and distribution system, certain expanded or new
infrastructure in the water distribution system would be required for the study
year 2011. It has been assumed that the provision of the expanded or new
infrastructure in the water distribution systems would be dependent on Utilities
Kingston’s ability to implement the provision of the required infrastructure
(budget constraints would be an issue).

Water treatment plant expansion

Regardless of the preferred solution selected, an expansion of the Kingston
West WTP would be required, as soon as possible.

The minimum size of the required expansion should be sufficient to
accommodate the demands for the study year 2016. It should be noted that,
immediately following the study year for which the expanded water supply
capacity was provided, the system demands would require an additional
expansion, immediately thereafter. This must be considered when selecting
the increase in the initial design water supply capacity to be provided.

Reservoirs and associated pumping stations

An O’Connor Drive Reservoir and Pumping Station would be required for the
study year 2011.

A Kingston Highway 15 Reservoir and Pumping Station would be required for
the study year 2011, or shortly thereafter.

An expansion of the Third Avenue Reservoir and replacement of the pumps at
the Pumping Station would be required for the study year 2011.

If Alternative 2 were selected as the preferred solution, no expansion of the
Industrial Park Reservoir would be required; however, upgrades at the existing
Pumping Station could be required. For Alternative 1, an expansion of the
Industrial Park Reservoir and the upgrades at the Pumping Station would be
required for the study year 2011.
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7.7.4

7.7.5

Booster pumping stations

The priority placed on potentially retiring al four booster stations (the Gardiners
Road BS, the Sydenham Road BS, the Old Colony Road BS and the Collins
Bay Road BS) would be established by Utilities Kingston.

The Gardiners Road BS and the Sydenham Road BS could only be retired
once an O’Connor Drive Reservoir and Pumping Station were provided
(required by the study year 2011). In addition, in order to retire the Sydenham
Road BS, the 400 mm watermain on Cataraqui Woods Drive would need to be
extended to the existing 300 mm watermain on Sydenham Road.

The Old Colony Road BS and the Collins Bay BS could only be retired once
an O’Connor Reservoir and Pumping Station (required by the study year
2011) were provided. In addition, the 400 mm watermain on Bayridge Drive
(from Cedarwood Drive to Creekford Road) would also need to be extended
south to Woodbine Road, replacing the existing 200 mm watermain, currently
in place; unless, the watermains in GA2 West had been installed (based on
private development schedules).

Watermains
a) Interconnecting watermains (Alternative 2)

In order to provide an interconnected City of Kingston water supply and
distribution system, the following watermains and the study year for
providing the same would be as follows:

i) A 400 mm watermain on Princess Street and a 400 mm
watermain on John Counter Boulevard (and open Bath Street
valve) for the study years 2011 and 2016.

It should be noted that the required interconnection watermain
on Princess Street (approximately one kilometer in length) would
pose significant design considerations due to the bridge, railway
crossing and the wetlands. This would increase the cost for this
watermain above a “normal” installation. This has been
incorporated into the estimated cost per metre of the watermain,
as provided in Table 7.1.

ii) An interconnection is not required on Front Road/King Street
West for the study year 2016. This interconnection watermain
would be required following the study year 2016, as appropriate.
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b) Watermains, of note, required for peak hour and maximum day
plus fire flow demand and other conditions

i) A second 900 mm discharge watermain from the Kingston West
WTP to Front Road is required as soon as possible to provide a
redundancy for the existing plant discharge to Front Road. For
Alternative 1, the 900 mm watermain would need to be extended
westerly to the existing 600 mm watermain on Front Road (1,740
metres). For Alternative 2, the 900 mm watermain could be
terminated at the intersection with Front Road (i.e., the 1,085
metre long, 900 mm watermain extension to the west would not
be required).

ii) For Kingston West, Pressure Zone 2, a 400 mm watermain on
Cataraqui Woods Drive would need to be extended to Sydenham
Road for a peak hour or a maximum day plus fire flow condition,
in order to retire the Sydenham Road BS.

iii) A 400 mm watermain on Bayridge Drive (from Cedarwood Drive
to Creekford Road) would need to be extended south to
Woodbine Road, replacing the existing 200 mm watermain (420
metres), currently in place, in order to retire the Old Colony Road
BS and the Collins Bay BS, prior to the watermains in GA2 West
being installed, based on private development. An O’Connor
Reservoir and Pumping Station would also need to be provided.

It is understood that a 400 mm watermain on Bayridge Drive,
from Creekford Road to Cedarwood Drive, would be constructed
by the study year 2011 (based on private development).
Potentially, the replacement of the 200 mm watermain on
Bayridge Drive (between Cedarwood Drive and Woodbine Road)
could be constructed at the same time.

The cost to install this replacement watermain could be
considered low enough for Utilities Kingston to consider
replacing this section of watermain at an earlier date in order to
allow the retirement of the Old Colony Road BS and the Collins
Bay BS.

iv) A 600 mm watermain from the discharge of an O’Connor Drive
Reservoir and Pumping Station to the intersection of Gardiners
Road and O’Connor Drive would be required for the study year
2011.
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The existing 500 mm watermain, reducing to a 400 mm
watermain, from O’Connor Drive to Cataraqui Woods Drive
would require replacement with a 600 mm watermain (i.e., a 600
mm watermain from the intersection of Gardiners Road and
O’Connor Drive to the intersection of Gardiners Road and
Cataraqui Woods Drive) prior to the study year 2026.

V) The existing 300 mm watermain on Sydenham Road, from
Cataraqui Woods Drive to the Petro Canada fuel storage tanks,
should be replaced with a 400 mm watermain, together with the
400 mm watermain to be constructed on Cataraqui Woods Drive
(from east of Gardiners Road to Sydenham Road), in order to
increase the available fire flow at the Petro Canada fuel storage
tanks site and to accommodate the peak hour demands at the
north end of Sydenham Road (north of Highway 401).

The remaining required watermains have been summarized in
Section 5, above, and provided in detail in Appendix A, Tab 10.

END

Simcoe Engineering Group Limited FINAL Page 96 of 124



PREFERRED SOLUTION TO THE “PROBLEM STATEMENT”



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2)

8.2

8.2.1

Preferred Solution to the “Problem Statement”
General

The four alternatives that were evaluated in order to address the “Problem
Statement” and to identify the preferred solution have been presented in detalil
in Section 5.

This section has identified the selected, preferred solution to the “Problem
Statement” and the methodology employed for the selection, based on the
evaluation criteria established and presented at the two Public Information
Centres for public and governing authorities input.

Evaluation Criteria
Items of Note

i) Water conservation measures have always been considered to be a
high priority item for any alternatives being considered; accordingly,
water conservation has not been included as an “evaluation criteria”.
Utilities Kingston continues to undertake measures to reduce water loss
throughout the water supply and distribution systems to the level
generally considered acceptable for cities the size of the City of
Kingston. A display indicating Utilities Kinston’s water conservation
measures was provided at both Public Information Centres.

ii) The majority of the comments provided at the two Public Information
Centres indicated that watering restrictions were not desired and were
generally not followed to the letter of the law (extremely difficult to
enforce).

iii) Although water rates were raised as an issue, the general response did
indicate that water rates should not be considered as an additional
evaluation criterion. The “economics” evaluation criteria somewhat
addresses this issue; however, it should be noted that a small minority
of interested parties did indicate that since the Kingston Central WPP
required no increase in water supply capacity in the short to mid term,
an interconnection that would allow this current excess water supply
capacity at the Kingston Central WPP to be used to address
development in Kingston West, could impact the water rates for
residents in Kingston Central (considered undesirable).

The general response provided to this concern was that the existing
independent water supplies and distribution systems was being
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8.3

considered as an alternative; however, the preferred solution to the
“Problem Statement” should be selected based on the City of Kingston,
considered as one entity

Evaluation Criteria

The evaluation criteria were developed to address the broad definition of the
impact that the infrastructure-related alternatives could potentially have on the
environment, as a whole, as presented in the Class Environmental
Assessment, Municipal Engineers Association June 2000.

It should be noted that design and operations and social impact and historical
significance were provided as separate criteria at the two Public Information
Centres. Design and operations and historical impact and social impact could
both be combined; however, the four criteria were deliberately presented
individually, as the relative importance, specific to operations and historical
significance (particularly at the Kingston Central WPP) were specific criteria
wished to be known (relative to the other five criteria).

As noted in Item 6.5.2, “maintenance costs” has been added to the evaluation
criteria (a request from the Cataraqui Region Conservation Authority).

The selected evaluation criteria (in no particular order), as presented at the
Public Information Centres, plus the maintenance cost criterion, are as follows:

i) Design
This criterion would generally relate to technical suitability aspects of
the alternatives. The ability to implement new water treatment
technologies would also be a design consideration.

ii) Operations

This criterion would generally relate to how the overall operation of the
undertaking would be impacted.

iii) Economics

This criterion would generally relate to the cost and budgeting impact of
the alternatives.

iv) Natural environment

This criterion would generally relate to the potential impact that the
alternatives could pose on the environment (both natural and physical).
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8.3.1

vi)

vii)

viii)

The environment would be composed of land, water, air, humans,
ecological, aquatic and terrestrial systems, terrestrial vegetation and
wildlife and operational noise.

Public health

This criterion generally relates to the ability of the alternatives to provide
a reliable supply of safe drinking water to the population at large, as
regulated under the Safe Drinking Water Act (SDWA), 2007.

Social impact

This criterion generally relates to the potential of the alternatives to
impact the community such as residents, neighbourhoods, social
interaction and character. The social impact should also address the
development objectives of the community to encourage the wellbeing of
the residents and the vitality of the community, including the potential
for increased employment (always a significant consideration).

Historical significance

This criterion generally relates to the historical and heritage features
that apply to the undertaking. Heritage and historical features would be
of concern if greater than limited impact of any undertaking were to
occur. Historical and heritage features cannot be replaced; accordingly,
these features must either be incorporated (i.e., the features would be
incorporated into the architectural components of the undertaking) or
the undertaking would need to work around these features (still
incorporating the architectural components of the undertaking).

Maintenance costs

Since maintenance costs was not included in the Questionnaires for
ranking of the relative degree of importance of the evaluation criteria,
relative to one another, maintenance costs were subsequently assigned
the same ranking as system operations for evaluation purposes.

Relative importance of evaluation criteria based on Questionnaires
received

The importance of the eight evaluation criteria, relative to each other (0 to 8,

with 1

being the most significant, including the additional criterion of

maintenance costs), based on the Questionnaires received, has been
presented in Table 8.1, on the following page.
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8.4

8.4.1

8.4.2

Table 8.1 — Relative Importance of Evaluation Criteria

Evaluation Criteria Overall Ranking

System Operations
Design Considerations
Economics

Natural Environment
Historical Significance
Public Health

Social Impact

O —=NNDWprLO

Maintenance Costs **

** Added as a result of Public Information Centre No. 2
Evaluation of Alternatives
General

A weighting of the relative importance of the “eight” evaluation criteria was
applied to the overall rating of the four alternatives, presented in matrix form,
in Table 8.2, on page 102. Each of the eight evaluation criteria has been
weighted, taking into account the ratings provided in Table 8.1. The
weightings established determined the importance to be placed on each of the
evaluation criteria as applied during the evaluation of the four alternatives.

The evaluation of the alternatives could vary based on the considered short-
term (2011), mid-term (2016) and long-term (2026) water supply and
distribution system requirements, as indicated in the “Problem Statement”. The
short-term and mid-term requirements should be considered as progressive
steps toward the long-term requirements; accordingly, only the long-term study
year 2026 has been evaluated.

Methodology to present the evaluation of alternatives

In order to present the evaluation in a clear and visual manner, the relative
degree of impact of the eight criteria, relative to each of the four selected
alternatives, has been indicated in a matrix format with the relative degree of
impact of the eight criteria indicated in a “pictogram” format for each
alternative. A totally white pictogram would indicate the “least impact” and a
totally black pictogram would indicate the “most severe impact”.
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8.4.3 Evaluation matrix of the four alternatives

An evaluation of the four alternatives, based on the seven evaluation criteria
provided in the Questionnaires and the additional maintenance costs criterion,
added after Public Information Centre No. 2 (in response to the letter and
Questionnaire provided by the Cataraqui Region Conservation Authority), has
been presented in Table 8.2, on the following page.

It should be noted that “Triple Bottom-line Accountability” (provided as a
display at Public Information Centre No. 2, prior to the proposed “Evaluation
Criteria” display) was taken into account as part of the evaluation.
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Table 8.2 — Evaluation of the Four Alternatives

Considerations

Kingston West WTP retrofit design required

Kingston West WTP retrofit design required

The provision of the 1050 mm trunk watermain, prior to the
long-term study year 2026, would allow potential retirement
of Kingston Central WPP, as required

Kingston West WTP retrofit design required

E\glit:ea:;:n Alternative 1 Alternative 2 Alternative 3 Alternative 4
- Would remain as current; except for activities - Would remain relatively the same as current - Should be easier to operate and maintain (one water - A single water treatment plant would be the easiest
associated with the expansion of Industrial Park - Additional system flexibility would reduce critical operations treatment plant) and large new expansion system to operate and maintain
Reservoir interventions - Additional system flexibility would reduce critical - Additional system flexibility would reduce critical
System - Retirement of water booster stations would reduce - Retirement of water booster stations would reduce operations interventions operations interventions
Operations operations requirements operations requirements - Operators would be required to learn to operate - Operators would be required to learn to operate
- Operators would be required to learn to operate interconnected system (not major) interconnected system (not major)
interconnected system (not major) - Retirement of water booster stations would reduce - Retirement of water booster stations would reduce
operations requirements operations requirements
- The required expansion of Kingston West WTP would - The required expansion of Kingston West WTP would be 4 - The required expansion would be 127 ML/d - The required expansion would be 168 ML/d
be 4 ML/d greater than for Alternative 2 ML/d less than for Alternative 1 - Requires 5 km long 1050 mm trunk watermain, - Still requires 1050 mm trunk watermain, complete
. - Would likely use existing plant technology (direct - Requires 2 km of 1050 mm trunk watermain complete - Would allow latest technology
De3|gn filtration) - Would likely use existing plant technology (direct filtration) - Would allow potential “partial” latest technology

Alternative 1 would cost more than Alternative 2

Alternative 2 would cost less than Alternative 1 (marginally
reduced cost implications)
The 2 km long 1050 mm interconnection watermain would

Cost much higher than Alternatives 1 & 2, but less
than Alternative 4
Provision of the 1050 mm trunk watermain would

Highest cost alternative
Provision of the 1050 mm trunk watermain would be
required

Environment

expansion of the industrial Park Reservoir would be
required
Little Cataraqui Creek crossing required

Economics not be required until after the mid-term study year 2016 allow Alternative 4 to be a longer term option - Land would be required for new water treatment plant
- Could be marginally easier to allocate funding, as the more - A new water treatment plant would not require a retrofit
immediate reduced Kingston West WTP expansion would design required
marginally reduce budget implications
- No significant environmental impact - Construction of the two new interconnections would - Same impact as Alternative 2 - Most significant impact if a new intake was installed
increase impact as compared to Alternative 1 - 1050 mm trunk watermain still required - 1050 mm trunk watermain still required
Natural - All else would remain the same as Alternative 1 except no - Little Cataraqui Creek crossing would be required - Little Cataraqui Creek crossing would be required

No change, until longer term

No change, until longer term

Retirement of Kingston Central WPP would allow

Retirement of Kingston Central WPP would allow other

supply

Historical - Assumes the Kingston Central WPP remains - Assumes the Kingston Central WPP remains functional and other uses of land (park or new architecturally uses of land (park or new architecturally pleasing
S functional and preserved preserved pleasing building building)
Significance
- Potential retirement date of Kingston Central WPP - Could provide a safe and more reliable longer-term water - Could provide a safe and a significantly more reliable - Would supply a safe and the most reliable longer-term
unknown supply by expanding the Kingston West WTP, as required longer-term water supply by expanding Kingston water supply
Public Health - Ontario SDWA requires a safe and reliable water - Kingston Central WPP could not be expanded West WTP

Social Impact

For the long-term study year 2026, the Kingston
Central WPP would require expansion and the plant
could/should not practically be expanded due to age,
site constraints and neighbourhood impact

The Kingston West WTP could be expanded on the existing
site once the Kingston Central WPP was retired, when
required (no change to social impact)

The Kingston West WTP could be expanded on the
existing site once the Kingston Central WPP was
retired, when

required

The land where the Kingston Central WPP is located
could become parkland, if desired

The land where the Kingston Central WPP and the land
where the Kingston West WTP (at a later date) is located
could become parkland, if desired

- Land required for new water treatment plant

Maintenance
Cost

Alternative 1 and 2 would have similar maintenance
costs

w vy @& v v @

Alternative 1 and 2 would have similar maintenance costs
The industrial Park Reservoir expansion would not be
required; hence, reducing maintenance costs

P Y Yy ve & v

Retirement of the Kingston Central WPP would
significantly reduce maintenance costs

vy & &

- Retirement of the Kingston Central WPP would
significantly reduce maintenance costs

- A single new water treatment plant would significantly
reduce maintenance costs

| ewwew | vr w @

OVERALL
EVALUATION
LOWEST IMPACT MEDIUM IMPACT MEDIUM TO HIGH IMPACT HIGHEST IMPACT
LEGEND MOST PREFERRED LEAST PREFERRED
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8.4.4 Discussion regarding the alternatives rating matrix

8.5

8.5.1

)

ii)

It was anticipated that the relative rankings of the four Alternatives
could be similar. There would be benefits associated with the provision
of a new water treatment plant with regards to allowing new technology
and reduced operation and maintenance costs; however, by
maintaining the two existing water treatment plants, there would be
significant economic benefits as well as environmental impact benefits.

In conjunction with the alternatives rating matrix, a “Triple Bottom-line
Sustainability” approach was used to measure success (arriving at the
preferred solution) by looking at three main types of goals: maintaining
a healthy community, supporting the economic vitality of the community
and maintaining a sustainable natural environment. All undertakings
(alternatives) should aim to simultaneously create environmental, social
and economic benefits and value. The selection of the preferred
solution should incorporate community involvement, be based and
emphasize the transparency of the methods to arrive at the preferred
solution, be equitable, ensure accountability, as well as providing
monitoring and continuous improvement towards a healthy community,
the economic vitality of the community and a sustainable natural
environment.

The evaluation appeared to indicate that the existing two water
treatment plants should continue to be used to supply drinking water to
the City of Kingston since it appears that with a limited expansion of the
Kingston West WTP and maintaining the existing “functional” capacity
of the Kingston Central WPP, the long-term study year 2026 water
demands could be provided. With the provision of the two-kilometre
long, 1050 mm interconnection watermain on Front Road and King
Street West, by extending this 1050 mm watermain an additional three
kilometres, connecting the discharge location of the Kingston West
WTP, at Front Road to the discharge location from the Kingston Central
WPP, at King Street West, the opportunity to implement both
Alternative 3 and 4 would remain as viable future options (desirable).

Preferred solution to the “Problem Statement”

General

The preferred solution has been selected based on the rating of the four
alternatives, based on the evaluation criteria from the interested parties and
internal input.

As indicated in the “Problem Statement”, the preferred solution must
accommodate the current (2007), the near-term (2011), the mid-term (2016)
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8.5.2

and the long-term (2026) water supply and distribution system requirements
for the urban area of the City of Kingston as presented in the Urban Growth
Strategy (UGS), 2004, as approved by Council of the City of Kingston.

It should be noted that, regardless of the selected preferred solution to the
“Problem Statement”, additional water supply for Kingston West is required as
soon as possible. For this reason alone, construction activities would be taking
place at the Kingston West WTP regardless of whether Alternative 1, 2 or 3
was selected. Since the water supply would be required as soon as possible,
Alternative 4 would likely not be available for the short-term study year 2011
(significant infrastructure, and the associated cost, would be required).

It should also be noted that the Kingston Central WPP could be used to supply
the “functional” capacity of 95 ML/d; however, due to the age and uncertainty
with regards to the structural integrity at the lowest levels of the plant,
continued operation to the long-term study year 2026 remains somewhat
uncertain. The continued use of the Kingston Central WPP beyond the long-
term study year 2026 would be even more uncertain.

The potential interconnection of the Kingston West and the Kingston Central
water supplies and distribution systems would only require the opening of the
Bath Road valve (normally closed) and the installation of the 400 mm
interconnection watermains on Princess Street and John Counter Boulevard to
accommodate the study year 2016 water demands for the City of Kingston.

Regardless of the selected preferred solution to the “Problem Statement”,
additional water storage would be required in both water distribution systems
particularly in Kingston West.

Again, regardless of the selected preferred solution, the significant number of
required infrastructure for the short-term study year 2011 could pose
considerable budget issues for Utilities Kingston.

Preferred Solution

The evaluation of all four Alternatives were very close; however, based on the
overall evaluation of the four alternatives, Alternative 2 has been selected
(marginally) as the preferred solution, as indicated in the final row of the
evaluation matrix (Table 8.2).

Discussions with regard to the short-term requirements as applicable to the
mid-term and long-term requirements for the preferred solution have been
provided, in Section 4.
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8.5.3 Comments regarding the preferred solution

Although Alternative 2 has been selected as the preferred solution, Alternative
3, and potentially Alternative 4, would remain open as viable options following
the long-term study year 2026, or potentially sooner. Through the selection of
Alternative 2 as the preferred solution, the potential opportunities of Alternative
3, and potentially Alternative 4, could be considered when providing the
required additional infrastructure in the distribution system and determining the
design water supply capacity increase at the Kingston West WTP.

For the evaluation, the provision of the two-kilometre long 1050 mm
interconnecting watermain was required prior to the study year 2026.

It should be noted that the provision of a 1050 mm trunk watermain, from the
discharge locations from the Kingston West WTP on Front Road to the
discharge locations from the Kingston Central WPP on King Street West,
should remain as a high priority prior the long-term study year 2026, or sooner,
in order to maintain Alternative 3 and, potentially, Alternative 4, as readily
viable, long-term options.

The selection of an option that allows potential future changes in the method
of providing a safe and secure drinking water supply for the City of Kingston
was considered to be a very significant contributing factor for the selection of
Alternative 2 as the alternative that would satisfy not only the short-term
(2011), mid-term (2016) and long-term (2026) water supply and distribution
system requirements, but would also be able to satisfy the water demands for
the City of Kingston well beyond the long-term study year 2026.

The eventual provision of the 1050 mm trunk watermain on Front Road and
King Street West was considered to be a very significant infrastructure
component in order to allow Alternative 3 and, potentially, Alternative 4 to be
further considered in more future years.

For Alternative 2, the provision of the interconnection as a 1050 mm
watermain, for the long-term study year 2026, or sooner, should be considered
as the “first step” towards the provision of the “complete” 1050 mm trunk
watermain interconnection between the supply points from the existing
Kingston West WTP and the Kingston Central WPP (highly desirable).

Alternative 4 would always remain available in more future years, allowing for
complete new water treatment technologies in a new water treatment plant to
remain as a viable alternative, beyond the long-term study year 2026, or
sooner.
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8.6

8.6.1

8.6.2

Implementation of the Preferred Solution
General

The implementation of the preferred solution could prove to be a significant
challenge for Utilities Kingston, based on the fact that many infrastructure
requirements would be required for the study year 2011 and budget
constraints would definitely be an issue. For this reason, the implementation of
the preferred solution must take budget constraints into consideration and,
although required for the short-term study year 2011, prioritize the major
infrastructure requirements to suit. This would require input from Utilities
Kingston regarding the proposed priority for the provision of the required
additional infrastructure.

The confirmed ability to retire all four, existing booster pumping stations should
be considered a very significant benefit (much reduced operation and
maintenance costs).

The required infrastructure for the near-term study year (2011) have been
presented below in the proposed sequential order of importance, relative to
one another; although, again, the infrastructure so indicated have all been
identified as required for the short-term study year 2011.

Proposed sequence for the provision of infrastructure required for the
short-term study year 2011

a) Industrial Park Reservoir
No expansion is required for the preferred solution.
b) Expansion of the Kingston West WTP

The expansion of the Kingston West WTP must remain as the highest
priority to supply drinking water (particularly for Kingston West). Without
this additional drinking water supply, the other required infrastructure,
indicated as required for the short-term study year 2011, would be of
much reduced value.

In order to accommodate the projected additional water demands for
the short-term and mid-term study years 2011 and 2016, the required
increase in the water supply capacity of the Kingston West WTP would
be 5 ML/d and 9 ML/d, respectively (assuming the “functional” capacity
of 95 ML/d remained available from the Kingston Central WPP).

In order to accommodate the projected additional water demands for
the long-term study year 2026, the required increase in the water
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d)

supply capacity of the Kingston West WTP would be 31 ML/
(assuming the “functional” capacity of 95 ML/d remained available from
the Kingston Central WPP).

Expansions to water treatment plants are normally provided to
accommodate the water demands for a minimum of 20 years. Based on
the small incremental increases in the expansions required at the
Kingston West WTP for the study years 2011 and 2016, the expansion
in the “functional” water supply capacity for the study year 2011 should
be 31 ML/d.

It should be noted that an investigation of the intake crib and the intake
should be wundertaken during the next Phase of the Class
Environmental Assessment.

Provision of an O’Connor Drive Reservoir and Pumping Station

The provision of an O’Connor Drive Reservoir and Pumping Station
would be required to provide the current required fire and equalization
storage, as well as providing the maximum day demands in Pressure
Zone 2.

The required storage capacity for the short-term and mid-term study
years 2011 and 2016 would be 6.0 ML and 6.5 ML, respectively.

Due to the incremental storage capacity requirements, phasing of the
reservoir should not be considered an option; accordingly, the new
storage capacity of 8.8 ML required for the study year 2026 should be
provided for the study year 2011.

The infrastructure size and the required piping and future pumping
requirements of the Pumping Station for the long-term study year 2026
should be provided for the study year 2011, in order to allow ready
installation of future pumps and associated mechanical, electrical and
control equipment, to accommodate the 2026 demands, or greater.

Expansion of the Third Avenue Reservoir and Pumping Station
The required expansion (based on incorporating the required additional
storage capacity into the existing reservoir) of the Third Avenue
Reservoir for the long-term study year 2026 would be 7.1 ML.

The expansion in the storage capacity of 7.1 ML should be provided for
the study year 2011.
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Simulation, using the water model, indicated that the existing theoretical
firm pumping capacity was 31.6 ML/day.

As provided on page 15 and 16, Appendix A, Tab 10, the required
pumping capacity for a maximum day plus fire flow demand condition
would be 33.7 ML/d for the study years 2011 and 2016. The required
pumping capacity for a maximum day plus fire flow demand condition
would be 35 ML/d for the study year 2026.

The existing pumps to be replaced to provide a firm pumping capacity
of 35 ML/d.

The required pumping capacities should be reviewed during the next
Phase of the Class Environmental Assessment.

e) A Kingston Highway 15 Reservoir and Pumping Station

The provision of a Kingston Highway 15 Reservoir would be required to
satisfy the current required fire storage and the Pumping Station
required to supply the fire flow as well as the peak hour demands in the
northern portion of Kingston East.

The new storage capacity required for the long-term study year 2026 of
7 ML should be provided for the study year 2011.

The infrastructure size and the required piping and future pumping
requirements of the Pumping Station for the long-term study year 2026
should be provided for the study year 2011 in order to allow ready
installation of future pumps and associated mechanical, electrical and
control equipment, to accommodate the 2026 demands (required firm
pumping capacity of 19 ML/d).

f) Watermains
1) Interconnecting watermains

To initiate the interconnection of Kingston West with Kingston Central
(including Kingston East), the Bath Road valve (normally closed) would
need to be opened and the 400 mm interconnecting watermains on
Princess Street and on John Counter Boulevard installed. These would
be required for the short-term study year 2011.

Based on modelling, the two-kilometre long 1050 mm watermain
interconnection on Front Road/King Street West would not be required
until following the mid-term study year 2016.
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The complete installation of the 1050 mm trunk watermain from the
discharge locations from the Kingston West WTP on Front Road to the
discharge locations from the Kingston Central WPP on King Street west
should be considered for the long-term study year 2026, or sooner,
based on the status of the Kingston Central WPP, as determined by
Utilities Kingston.

2) Other watermains

i) The provision of the 900 mm discharge watermain from the
Kingston West WTP to Front Road should be considered, prior to
the short-term study year 2011. Ultilities Kingston Operations
have indicated that this second plant discharge watermain
should be considered as a high priority work activity (for
redundancy of the single discharge watermain).

ii) The 600 mm discharge watermain from an O’Connor Drive
Reservoir Pumping Station to Gardiners Road to be provided for
the study year 2011.

iii) Based on modeling, a new 600 mm watermain on Front Road,
from Days Road, connecting to the existing 600 mm watermain
on Bayridge Drive (from Front Road to Taylor Kidd Boulevard
would be required for the short-term year 2011. Modelling
indicated that without the provision of this watermain, the
pressures in the vicinity of Bayridge Drive and Taylor Kidd
Boulevard and on Hudson Drive in the area of Downing Street,
both in Pressure Zone 1, would be less than the minimum
required water pressure of 275 kPa (40 psi). In addition, this
watermain would provide a much desired, second Bath Road
watermain crossing in Kingston West, allowing for significantly
improved distribution of the system pressures in Kingston West.

iv) Third Avenue 500 mm watermain

Based on modeling, this watermain should be provided for the
short-term study year 2011 in order to satisfy the minimum
required water pressure of 275 kPa (40 psi).

) Based on modeling, a 400 mm watermain to replace the existing
250 mm watermain on Avenue Road (parallel to Sir John A.
MacDonald Boulevard, immediately north of Princess Street),
connecting the existing 400 mm watermains at both ends, should
be provided for the short-term study year 2011. Increasing the
diameter of this small section of watermain would significantly
improve water pressures in areas to the north for all demand
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9)

h)

conditions, but most importantly, the available residual water
pressure during a fire would be substantially increased.

Gardiners Road BS and Sydenham Road BS retirement

The Gardiners Road BS could not be retired until an O’Connor Drive
Reservoir and Pumping Station and the 600 mm discharge watermain,
connecting to the existing 500 mm watermain on Gardiners Road, were
provided. Once provided, the Gardiners Road BS could be retired and a
direct flow through the existing water booster station site would be
provided, allowing discharge directly to an O’Connor Drive Reservoir, to
be pumped into Zone 2 to continue filling the Creekford Road Elevated
Tank to the top water level.

The Sydenham Road BS could be retired following the installation of an
O’Connor Drive Reservoir and Pumping Station plus the 400 mm
watermain on Cataraqui Woods Drive, from Centennial Drive to
Sydenham Road.

Old Colony Road BS and Collins Bay Road BS retirement

The Old Colony Road BS and the Collins Bay BS could be retired (once
an O’Connor Drive Reservoir and Pumping Station was constructed)
based on the priority established by Utilities Kingston for their
retirement.

In order to retire the Old Colony Road BS and the Collins Bay Road BS
for the short-term study year 2011, the existing 200 mm watermain on
Bayridge Drive (from Cedarwood Drive to Woodbine Road) would need
to be upgraded to 400 mm. Based on modelling, without this 400 mm
watermain in place, the pressures at the highest location in Pressure
Zone 2 would not be sufficient during peak hour demand periods, due
to high pipe friction losses in the existing, reduced diameter, 200 mm
watermain on Bayridge Drive.

A 400 mm watermain on Bayridge Drive (from Creekford Road to
Cedarwood Drive) is planned for construction in the short-term (by the
study year 2011) as part of private development in the area of GA2
West. In order to retire both water booster pumping stations in the shot-
term study year 2011, the replacement of the existing 200 mm
watermain with a 400 mm watermain on Bayridge Drive, from
Cedarwood Drive to Woodbine Road (420 metres in length) would be
required (at an estimated cost of $245,000).
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Potentially, this might not be considered a significant budget issue as
opposed to the required continued use of the Old Colony Road BS and
the Collins Bay Road BS (a Utilities Kingston decision).

8.6.3 Suggested sequence for the provision of required infrastructure for the
short-term study year 2011 and following

The suggested sequence for the provision of required infrastructure for the
short-term study year 2011 and following has been presented in a visual
format in Figure 8.1, on the next page. It is understood that due to the many
infrastructure requirements required on an as soon as possible basis, Utilities
Kingston would need to consider budget issues and the suggested sequence
that has been provided would be subject to further review by Ultilities Kingston.
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Figure 8.1 — Suggested Sequence to Provide the Required Infrastructure

for the Study Year 2026
32 M/day West WTP 7 ML Third Ave.
expansion Reservoir expansion
9 ML O'Connor Dr. 7 ML Kingston
Reservoir, PS & 600 Hwy. No. 15
mm discharge to Reservoir & PS
Gardiners Rd.
Third Ave. 500 mm
Princess St. 400 mm watermain
interconnection Front Rd. 2 km 1050
Avenue Rd. 400 mm mm interconnection
John Counter Blvd. 400 watermain
mm interconnection Novelis 300 mm &
Gardiners Rd. 600 mm 400 mm watermains
watermain
West WTP 900 mm
discharge header Front Rd.(Days Rd to
Bayridge Dr.) 600 mm
watermain

Bayridge Dr.(Acadia
Dr. to Taylor Kidd

Blvd.) 600 mm
watermain
A\
| | S|
2007 2011 2016 2026
STUDY YEAR

Comments: The timeframe for the retirement of water booster pumping
stations has not been indicated, as the retirement would be dependent on the
priority for retirement, as established by Utilities Kingston.

An O’Connor Drive Reservoir and Pumping Station to be provided and the 400
mm watermain provided on Cataraqui Woods Dr. (from Centennial Dr. to
Sydenham Rd.) to retire the Gardiners Road and Sydenham Road BS.

The retirement of the Old Colony Road BS and the Collins Bay BS would
require an O’Connor Drive Reservoir and Pumping Station to be provided and
a 400 mm watermain provided from Creekford Road to Woodbine Road.
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8.7 Comments regarding the implementation of the preferred solution

i) Budget issues would be significant in order to provide the required
infrastructure for the study year 2011.

ii) The expansion of the Kingston West WTP remains the “highest” priority.

iii) The second 900 mm discharge watermain from the Kingston West WTP
to Front Road should be constructed as soon as possible. This should
be considered as “high” priority.

iv) Since an interconnected Kingston West and Kingston Central (including
Kingston Central) water distribution system is the basis of Alternative 2,
the actual interconnection should be provided as soon as possible. This
would require the provision of the 400 mm interconnecting watermains
on Princess Street and on John Counter Boulevard and the opening of
the Bath Road valve (normally closed).

The 1050 mm interconnection watermain on Front Road and King
Street West should be provided following the mid-term study year 2016
The provision of the complete five-kilometre long 1050 mm trunk
watermain should be considered prior to the study year 2026
(Alternative 3 and, potentially, Alternative 4, would then be available for
implementation following the long-term study year 2026, or earlier).

V) An O’Connor Drive Reservoir and Pumping Station (including the 600
mm discharge watermain from the Pumping Station to Gardiners Road)
would be required for the study year 2011 to provide the required
maximum day and fire flow for Pressure Zone 2.

Vi) The Gardiners Road BS and the Sydenham Road BS could both be
retired once an O’Connor Drive Reservoir and Pumping Station were
provided, including the 400 mm watermain on Cataraqui Woods Dr.,
(Centennial Dr. to Sydenham Rd.).

vii)  The Third Avenue Reservoir expansion should be provided as soon as
possible following the short-term study year 2011.

viii) A Kingston Highway 15 Reservoir and Pumping Station should be
provided as soon as possible following the short-term study year 2011.

iX) The Old Colony Road BS and the Collins Bay BS could be retired, as
determined by Utilities Kingston, once an O’Connor Drive Reservoir and
Pumping Station and a 400 mm watermain provided on Bayridge Drive
from Creekford Road to Cedarwood Drive and from Cedarwood Drive to
Woodbine Road.
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8.8 Class Environmental Assessment undertakings for the additional
required infrastructure for the preferred solution for the study year 2026

8.8.1 General

The Class Environmental Assessment undertakings for the additional required
infrastructure for the study year 2026 have been provided in Table 8.3.

Table 8.3 - Class Environmental Assessment Undertakings for the
Required Infrastructure for the Study Year 2026

Class Environmental Assessment Undertaking Schedule

Expansion of the existing Kingston West WTP

New O’Connor Drive Reservoir and Pumping Station and 600
mm discharge watermain to Gardiners Rd.

New O’Connor Dr. 600 mm watermain (O’Connor Drive
Pumping Station to Gardiners Rd.)

Replace pumps at Third Avenue Reservoir Pumping Station

New Kingston Highway 15 Reservoir and Pumping Station

C
B
B
Expansion of existing Third Ave. Reservoir B
B
B
B

Decommissioning existing water booster pumping stations

New Princess St. interconnecting 400 mm watermain B’
New John Counter Blvd. interconnecting 400 mm watermain AZ
New Front Rd./King St. W. interconnecting 1050 mm wm. B’
New Kingston West WTP 900 mm discharge watermain A®
A new O’Connor Drive 600 mm watermain from an O’Connor A?
Drive Reservoir Pumping Station to Gardiners Road

A new Gardiners Road 600 mm watermain (from O’Connor AZ
Drive to Cataraqui Woods Drive)

New Front Rd./Bayridge Dr. 600 mm watermain A®
New Avenue Rd. 400 mm watermain A’
New Novelis 300 mm and 400 mm watermains A3
New Third Ave. 500 mm watermain A’
New Gardiners Rd. 600 mm watermain (O’Connor Dr. to AZ
Cataraqui Woods Dr.

Notes:

1. Would be a Schedule B undertaking due to the Little Cataraqui Creek
crossing (Cataraqui Region Conservation Authority would require input).

2. If constructed within the existing road allowance (most probable)

3. Would generally be considered as Schedule A undertakings, unless, under
special mitigating circumstances, the provision of the watermain could be
considered as a Schedule B undertaking.

END
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9.1

Impact of an “Expanded Study Area” for the Preferred Solution for the
Study Year 2026 (2026A)

Introduction

Utilities Kingston wished to know the potential impacts on the preferred
solution (Alternative 2) for an “expanded study area” (previously presented in
Section 3).

The support information to provide the impact on the preferred solution for an
“expanded study area” for the study year 2026 (2026A) was considerable. In
order to provide the impact in a concise manner, for ease of presentation,
Section 9 of this Report has been provided in a summary format.

The detailed Section ‘Impact of an “Expanded Study Area” for the Preferred
Solution for the Study year 2026 (2026A)’ has been provided in Appendix B,
Tab 10 (following Technically Feasible Alternatives, Including Technical
Considerations, to Address the “Problem Statement”), for reference.

The “expanded study area” has been based on the City of Kingston’s
comprehensive secondary planning areas, including the expanded
development areas GA3, GA4 and GA5, as presented in the Urban Growth
Strategy, Final Report 2004, and additional expanded development areas A,
B, C and D. A plan (Figure 3.1) indicating the City of Kingston’s
comprehensive secondary planning area has been provided in Section 3,
following page 24.

As should be expected, with an increased population; hence, an increased
water demand, the water supply, water storage, pumping station and
watermain infrastructure, required to accommodate the increased drinking
water demand, would increase.

The “expanded study area” water demands and the required increase in the
water supply and certain distribution system infrastructure, for the preferred
solution, have been provided for the study year 2026 and referred to as the
study year 2026A.

The location of the significant potential development areas would be as
follows: north of Highway 401 - GA5, west of service area GA2 (West) - GA3
and in the most eastern portion of Kingston East - GA4.

Potential development areas A, B, C and D were also included in the
“expanded study area” to be reviewed. These potential development areas are
considerably small and would have no significant impact, as opposed to GA3,
GA4 and GAS.
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All impacts on the water supply and the water distribution system facilities and
watermains have been provided for both the study year 2026 and the study
year 2026A, for comparison purposes.

The additional water supply required, the impact on the required infrastructure
in the water distribution system and the potential impact on the water
distribution system pressures, as determined by modelling, and the associated
costs, as indicated in this Section for the “expanded study area” for the study
year 2026A, have been prepared to allow Utilities Kingston to assess the
impact of the required additional infrastructure, as compared to the study year
2026.

9.2 Projected maximum day demands versus water treatment plant
capacities

The projected maximum day demands for the preferred solution for the study
year 2026A and 2026 (for comparison purposes), as compared to the
“functional” capacity of the two, water treatment plants, combined, have been
indicated in Table 9.1.

Table 9.1: Maximum Day Demand Versus Existing Plants Capacities
Study year Maximum Day Plants Deficit in Plants
Demand “Functional” “Functional” Capacity
(ML/d) Capacity (ML/d) (ML/d)

2026

Kingston West 65.5 41.0 24.5

Kingston Central

(including Kingston East) 101.2 95.0 6.2
Kingston Central 80.9 - --
Kingston East 20.3 -- --

Total 167 136.0 31

2026A

Kingston West 92.5 41.0 51.5

Kingston Central

(including Kingston East) 123.5 95 28.5
Kingston Central 91.6 -- --
Kingston East 31.8 -- --

Total 216 136.0 80

The maximum day demand, for the “expanded study area” for the study year
2026A, for the City of Kingston would be 216 ML/d.

The maximum day demand, for the study year 2026, for the City of Kingston
would be 136 ML/d.

The additional required water supply from the Kingston West WTP to the City
of Kingston water distribution system would be 80 ML/d (216 ML/d — 136
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9.3

9.4

9.5

ML/d). This would require a Kingston West WTP “rated” capacity expansion of
85 ML/d.

Water storage requirements

The water storage requirements for the “expanded study area” for the study
year 2026A would increase substantially.

“Expanded study area” for the study year 2026A

The locations of all required infrastructure (including replacement and
proposed new development watermains) to accommodate the water demands
for an “expanded study area” for the study year 2026A have been indicated in
Figure 9.1, on the following page (also included, full size, in the envelope in
Appendix G, Tab 15).

Summary of the “rated” water supply, the “functional” water storage,
pumping stations, watermains requirements for the preferred solution
for the study years 2026 and 2026A

i) Water treatment plants

The “functional” water supply is the water available to be pumped into
the City of Kingston water distribution system for use.

The “rated” capacity of the required expansions of the Kingston West
WTP (existing “rated” capacity of 45.5 ML/d and an existing “functional”
water supply capacity of 41 ML/d) has been estimated by increasing the
required “functional” water supply capacity of the plant by a historical
percentage (water treatment plants, in general) of six per cent (6%), to
account for in-plant water uses (such as filter back washing and other).
It has been assumed that the “functional” water supply capacity of the
Kingston Central WPP would remain as current (95 ML/d).

ii) Water storage reservoirs

The “modelled” required storage capacity of proposed new water
storage reservoirs and expansions to existing water storage reservoirs
would be increased to provide the “calculated” storage capacity
required to provide the “modelled” proposed new water storage
reservoirs and expansions to existing water storage reservoirs. The
“calculated” proposed new water storage reservoirs capacities or
expansions to existing water storage reservoirs capacities would be
greater in order to account for unusable storage (based on the existing
reservoirs “functional” water storage capacity and the practical issues
associated with the operation of reservoirs and also the site conditions).
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9.6

A summary of the required “rated” water supply expansion of the Kingston
West WTP, the increase in the “calculated” water storage requirements
(expansions to existing water storage reservoir capacities or the provision of
new water storage reservoirs), the required pumping capacity in the water
booster and reservoir pumping stations and the additional watermain
requirements, for the study years 2026 and 2026A, has been provided in
Table 9.2, on the following three pages.

The water supply expansions to the existing capacity of the Kingston West
WTP and the proposed new and expansions to water storage reservoirs
capacities have been indicated as the “rated” and “calculated” expansions and
capacities, respectively.

Estimated cost of required infrastructure to accommodate the water
demands for the preferred solution for the study years 2026 and 2026A

The estimated cost for the required infrastructure for the preferred solution for
the study year 2026 (for comparison purposes) and the “expanded study area”
for the year 2026A has been indicated in Table 9.3, on page 121. Again, the
required “rated” water supply expansions of the Kingston West WTP and the
required “calculated” water storage capacities of new and expansions to
existing reservoirs have been indicated in Table 9.3.
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Table 9.2 Required Infrastructure for the Preferred Solution (Alternative 2) for the Study Years 2026 and 2026A

Infrastructure Requirements Study Year
2026 2026A
Kingston West
Water Treatment Plants (ML/day)
Expansion of the existing Kingston West WTP “rated” capacity 33 85
Reservoirs (ML)
Expansion of the existing Industrial Park Reservoir N/A 4.3
New O'Connor Dr. Reservoir 8.8 13
Booster and Pumping Stations (ML/day)
Industrial Park Reservoir P.S. 19.9 20.7 (review pumps)
Replace pumps at Third Avenue Reservoir Pumping Station 35 35
New O'Connor Dr. Pumping Station 35 (minimum) 88.4
Retire existing Booster Stations 4 4
Watermains (metres)
New 900 mm discharge watermain from the Kingston West WTP 1,085 1,085
New 600 mm watermain on Front Rd. (Days Rd. to Bayridge Dr.) 1,370 1,370
New 600 mm watermain on Bayridge Dr. (Acadia Dr. to Taylor Kidd Blvd.) 2,083 2,083
New 600 mm watermain on O’Connor Dr. (from O’Connor Drive PS to Gardiners Rd.) 230 230
New 600 mm watermain on Gardiners Rd. (O'Connor Dr. to Cataraqui Woods Dr.) 631 631
New 1050 mm interconnecting watermain on Front Rd. 2,000 4,100
New 400 mm interconnecting watermain on Princess St. 1,000 1,000
New 400 mm interconnecting watermain on John Counter Blvd 1,300 1,300
New 500 mm wm. on Cataraqui Woods Dr. (Gardiners Rd. to Bayridge Dr.) N/A 1,250
New 400 mm wm. on Cataraqui Woods Dr. (Gardiners Rd. to Centennial Dr.) N/A 775
New 400 mm watermain on Bayridge Dr. (Cedarwood Dr. to Woodbine Rd.) N/A 450
New 500 mm watermain on Collins Bay Rd. (Princess St. to Woodbine Rd.) N/A 860
Kingston Central
Water Treatment Plants (ML/day)
Kingston Central WPP 95 95
Reservoirs (ML)
Expansion of the existing Third Avenue Reservoir 7.1 7.2
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Infrastructure Requirements Study Year
2026 2026A
New GAS Elevated Tank N/A 6
Booster and Pumping Stations (ML/day)
Third Avenue Reservoir P.S. 35 (replace pumps) 35 (replace pumps)
New Benson Street BS N/A 12.1
Watermains (metres)
New 400 mm watermain on Avenue Rd. (Princess St. to McMahon Ave.) 398 398
New 500 mm watermain on Third Ave. (MacDonnell St. to Alfred St.) 645 645
New 300 mm watermain across the Novelis property (east-west) 1,119 1,119
New 400 mm watermain on the Novelis property (north) 765 765
New 400 mm watermain on Division St. (Weller Ave. to Benson St.) N/A 550
Kingston East
Reservoirs (ML)
New Kingston Highway 15 Reservoir 7 7
New Rogers Side Road Elevated Tank N/A 6.8
Booster and Pumping Stations (ML/day)
New Kingston Highway 15 Reservoir Pumping Station 19 19
James Street BS 20.3 32.8 (upgrade pumps)
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Table 9.3 - Estimated Costs for the Preferred Solution for the Study Years 2026 and 2026A

. . Unit 2026 2026A
Infrastructure Description Unit Cost Size Cost Size Cost
Expansion of West WTP “rated” capacity ML/day | $780,000 33 $25,740,000 85 $66,300,000
Expansion of Industrial Park Reservoir ML $435,000 || N/A N/A 4.3 $1,870,500
New Q'Connor Dr. Reservoir ML $435,000 8.8 $3,828,000 13.0 $5,650,500
New O'Connor Dr. Pumping Station N/A N/A $1,900,000 N/A $2,700,000
Expansion of Third Avenue Reservoir ML $435,000 7.1 $3,088,500 7.2 $3,132,000
New Kingston Highway 15 Reservoir ML $435,000 7 $3,045,000 7 $3,045,000
Upgrade Pumps at Third Avenue PS N/A N/A $250,000 N/A $250,000
New Kingston Highway 15 Pumping Station N/A N/A $1,600,000 N/A $1,600,000
Retire four existing Booster Stations N/A N/A $200,000 N/A $200,000
New Benson Street BS N/A N/A - N/A $1,750,000
New GAS5 Elevated Tank ML $800,000 || N/A 6 $4,800,000
New Rogers Side Road Elevated Tank ML $800,000 N/A 6.8 $5,440,000
Upgrade pumps at the James Street BS N/A - N/A $700,000
New 900 mm watermain from West WTP metres $1,550 1,085 $1,681,750 1,085 $1,681,750
New 600 mm watermain on Front Rd.
(Days Rd. to Bayridge Dr.) metres $1,300 1,370 $1,781,000 1,370 $1,781,000
New 600 mm watermain on Bayridge Dr.
(Acadia Dr. to Taylor Kidd Blvd.) metres $1,300 2,083 $2,707,900 2,083 $2,707,900
New 600 mm watermain on O’Connor Dr.
(from O’Connor Drive PS to Gardiners Rd.) | metres $1,300 230 $299,000 230 $299,000
New 600 mm watermain on Gardiners Rd.
(O'Connor Dr. to Cataraqui Woods Dr.) metres $1,300 631 $820,300 631 $820,300
New 400 mm watermain on Avenue Rd.
(Princess St. to McMahon Ave.) metres $950 398 $378,100 398 $378,100
New 500 mm watermain on Third Ave.
(MacDonnell St. to Alfred St.) metres $1,150 645 $741,750 645 $741,750
New 300 mm watermain on Novelis metres $750 1,119 $839,250 1,119 $839,250
New 400 mm watermain on Novelis metres $950 765 $726,750 765 $726,750
New 1050 mm interconnecting watermain
on Front Rd. metres $1,750 2,000 $3,500,000 4,100 $7,175,000
New 400 mm interconnecting watermain on
Princess St. metres $1,200 1,000 $1,200,000 1,000 $1,200,000
New 400 mm interconnecting watermain on
John Counter Blvd. metres $1,150 1,300 $1,495,000 1,300 $1,495,000
New 500 mm wm. on Cataraqui Woods
Dr. (Gardiners Rd. to Bayridge Dr.) *** metres $1,150 N/A 1,250 $1,437,500
New 400 mm wm. on Cataraqui Woods
Dr. (Gardiners Rd. to Centennial Dr.) metres $950 N/A 775 $736,250
New 400 mm watermain on Bayridge Dr.
(Cedarwood Dr. to Woodbine Rd.) metres $950 N/A 450 $427,500
New 500 mm watermain on Collins Bay
Rd. (Princess St. to Woodbine Rd.) metres $1,150 N/A 860 $989,000
New 400 mm watermain on Division St.
(Weller Ave. to Benson St.) metres $950 N/A 550 $522,500
New 500 mm watermain to GA5 ET metres $1,150 N/A 2,400 $2,760,000
New 400 mm wm. to Rogers Side Rd. ET | metres $950 N/A - 1,000 $950,000
Total $55,850,000 $125,010,000
e The provision of this watermain would be a “very” significant undertaking.

Notes: 1. The costs indicated in Table 9.2 are 2007 $ costs. The costs will increase over time based
on the rate of inflation and the Toronto ENR Index. 2. All costs include 16% engineering.
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9.7 Suggested sequence for the provision of infrastructure required for the
“expanded study area” for the study year 2026A

The suggested sequence for the provision of the required infrastructure
required for the “expanded study area” for the study year 2026A has been
indicated in a visual format in Figure 9.2, on the following page. This would
require the knowledgeable input from Ultilities Kingston regarding the priority to
be assigned for the provision of the required additional infrastructure.
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Figure 9.2 — Suggested Sequence to Provide the Required Infrastructure for

the Study Year 2026A
85 ML/day West WTP 7.2 ML Third Ave. Front Rd. 2 km 1050 6 ML GAS5 Elevated Tank |
expansion Reservoir expansion mm interconnection
Benson St. Booster Station |
13 ML O'Connor Dr. 7 ML Kingston Novelis 300 mm &
Reservoir, PS & 600 Hwy. No. 15 400 mm watermains Division St. 400 mm
mm discharge to Reservoir & PS watermain (Weller Ave. to
Gardiners Rd. James St. Booster Benson St.)
Third Ave. 500 mm Station upgrade
Princess St. 400 mm watermain Cataraqui Woods Dr. 500 mm
interconnection 6.8 ML Rogers Side trunk watermain (Gardiners

John Counter Blvd. 400
mm interconnection

West WTP 900 mm
discharge header

Avenue Rd. 400 mm
watermain

Rd. Elevated Tank Rd. to Bayridge Dr.)

Gardiners Rd. 600 mm
watermain

Front Rd.(Days Rd to
Bayridge Dr.) 600 mm
watermain

Bayridge Dr.(Acadia Dr.
to Taylor Kidd Blvd.)
600 mm watermain

Front Rd./King St. W.
2.1 km 1050 mm
extension to Sir John
A MacDonald Blvd.

Collins Bay Rd. 500 mm
watermain (Princess St. to
Woodbine Rd.)

4.3 ML Industrial Park
Reservoir Expansion

Cataraqui Woods Dr. 400 mm
watermain (Gardiners Rd. to
Centennial Dr.)

400 mm watermain on
Bayridge Dr. (Cedarwood Dr.
to Woodbine Rd.)

Front Rd./King St. W.
0.9 km 1050 mm
extension to Central

2007

2011

2016

STUDY YEAR

. The timeframe for the retirement of the water booster pumping

stations has not been suggested in Figure 9.2.

The additional infrastructure to accommodate “expanded
development areas” A, B, C and D would not be significant and
have not been identified.

A 500 mm watermain on Cataraqui Woods Dr. (from Gardiners
Road to Taylor Kidd Boulevard) would be required prior to
development of GA3 (a major infrastructure requirement).
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9.8

Class Environmental Assessment undertakings

for required

infrastructure for the preferred solution for the “expanded study area”

for the study year 2026A

The Class Environmental Assessment undertakings for

infrastructure have been indicated in Table 9.4.

the required

Table 9.4 - Class Environmental Assessment Undertakings for the

Required Infrastructure for the Study Year 2026A

Undertaking Schedule
Expansion of the Kingston West WTP C
O’Connor Drive Reservoir and Pumping Station B
Expansion of Third Avenue Reservoir B
Expansion of Industrial Park Reservoir B
Kingston Highway 15 Reservoir and Pumping Station B
GAD5 Elevated Water Storage Tank B
Rogers Side Road Elevated Water Storage Tank B
Replace pumps at Third Avenue Reservoir Pumping Station B
Upgrades to James Street Booster Pumping Station B
Decommissioning water booster pumping stations B
Princess St. interconnecting 400 mm watermain B’
John Counter Boulevard interconnecting 400 mm watermain AZ
Front Rd./King St. West interconnecting 1050 mm watermain B’
Kingston West WTP 900 mm discharge watermain A?
O’Connor Dr. 600 mm watermain (an O’Connor Drive A®
Pumping Station to Gardiners Road)

Gardiners Road 600 MM watermain (O’Connor Dr. to A®
Cataraqui Woods Dr.)

Front Rd./Bayridge Dr. 600 mm/400 mm watermains A’
Avenue Rd. 400 mm watermain A’
Novelis 300 mm and 400 mm watermains A3
Third Ave. 500 mm watermain A’

Notes:

1. Would be a Schedule B undertaking due to the Little Cataraqui Creek
crossing (Cataraqui Region Conservation Authority would require input).

2. If constructed within the existing road allowance (most probable)

3. Would generally be considered as Schedule A undertakings, unless, under
special mitigating circumstances, the provision of the watermain could be

considered as a Schedule B undertaking.

END
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1 Technically Feasible Alternatives, Including Technical Considerations, to

Address the “Problem Statement”
1.1 General

The various scenarios to address the “Problem Statement” have been
presented in Section 4 of the main Report.

The criteria and assumptions, on which the scenarios were based, were also
presented in Section 4 of the main Report.

Scenarios were presented for the study years 2026, 2016 and 2011.

Modelling was provided for the year 2006 to determine the status of the water
supply and distribution system, as current.

Four technically feasible alternatives have been determined:

i) An independent Kingston West and an independent Kingston Central
(including Kingston East) water supply and distribution system

i) An interconnected City of Kingston water supply and distribution system
(with water supplied from both the Kingston West WTP and the
Kingston Central WPP)

iii) An interconnected City of Kingston water supply and distribution system
(with water supplied from an expanded Kingston West WTP, with the
Kingston Central WPP no longer in service)

iv) An interconnected City of Kingston water supply and distribution system
(with water supplied from a new water treatment plant, with the
Kingston West WTP and the Kingston Central WPP no longer in
service)

The locations for potential ‘high-risk’ fires have been based on knowledge of
the City of Kingston and discussions with the City of Kingston Fire
Department. The Fire Underwriters Survey and the MOE Guidelines indicates
that fighting only one fire for a single water supply and distribution system
(similar in size to the future population for the City of Kingston) is generally the
accepted practice; accordingly, one fire occurrence only has been modelled
for each independent water supply and distribution system and for an
interconnected City of Kingston water supply and distribution system.

Modelling has been completed for all scenarios (independent and
interconnected) for the study years 2011, 2016 and 2026.

Simcoe Engineering Group Limited FINAL Page 1 of 55



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2) APPENDIX A

1.2

1.2.1

Modelling has also been completed for a City of Kingston “expanded study
area” for the preferred alternative, only, for the study year 2026 (referred to as
“2026A").

The accepted approach for determining the progressive water supply and
water distribution system watermains and facilities requirements in future
study years was to model for the most future study year (2026) and then
model progressively backwards (i.e., the long-term study year 2026, the mid-
term study year 2016 and then the short-term study year 2011). This modelling
approach would provide additional watermains and infrastructure to be
provided in the earlier study years, based on knowledge of the most future
design requirements (i.e., avoids the potential need to replace watermains, if
sized only to accommodate the more current study year being modelled and
would allow potential phasing of water supply and water storage and the
associated pumping stations and booster pumping stations).

For additional in-ground storage at distributed high lift pumping and storage
facilities, such as the Third Avenue Reservoir and the Industrial Park
Reservoir (Progress Avenue Reservoir), it has been assumed that additional
expansions would be constructed at elevations generally identical to those of
the existing cells. The old and new cells would be hydraulically connected to
operate together with the identical overflow levels, top water levels, and low
water levels (for pump protection or other constraints). It has been assumed
that the cells would act together to “turn over” the water in both the old and
new cells (a required operational procedure). The normal operating range
would be adjusted to reflect the new total fire and emergency storage volumes
below, and the new total equalization storage above the fire storage volume.

Based on modelling, in many cases the additional equalization storage
required is small; accordingly, with the increased, expanded reservoir footprint,
the equalization storage would be a smaller fraction of the total than is
currently the case and a new normal low operating level would be
correspondingly higher than has currently been established.

Alternatives
General

Modelling of the independent and an interconnected water supply and
distribution system scenarios for the study year 2006 identified certain existing
water supply and distribution system deficiencies that need to be addressed in
the near term. The modelling for the study year 2026 scenarios allowed the
identified deficiencies to be addressed such that the more immediate, required
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watermains and water supply and distribution systems facilities could be
provided to accommodate the future study year’s requirements.

Modelling has also allowed the technically feasible alternatives to be
established.

As indicated in Section 1.1, above, the alternatives and the modelling for the
study years 2011, 2016 and 2026 have been indicated from the most future
study year to the more current study year.

Reference should be made to Section 3 of the main Report for all values used
in Appendix A.

1.2.2 Alternative 1 - Independent Kingston West and Kingston Central
(including Kingston East) water supplies and distribution systems

a) Kingston West water supply and distribution system
1) Study year 2026
i) General

The maximum day demand for the study year 2026 would be provided
by an expansion to the existing Kingston West WTP to provide the
required additional water supply while maintaining the Kingston Central
WPP at its “functional” water supply capacity of 95 ML/d.

i) Water supply requirement

The required maximum day discharge from the Kingston West WTP
into the Kingston West water distribution system would be 77.3 ML/d.

The 2006 “functional” water supply capacity of the Kingston West WTP
has been established as 41 ML/d; accordingly, a minimum 36 ML/d
(36.3 ML/d) or, (77.3 ML/d — 41 ML/d) water supply expansion would be
required to supply all Pressure Zones in Kingston West. The required
36 ML/d water supply expansion would be provided based on a
suggested timeframe as presented for the study year 2011, following.

Invista owns the land adjacent to the existing Kingston West WTP;
accordingly, negotiations with Invista would be required to potentially
obtain any additional land required to accommodate a minimum water
supply expansion of 36 ML/d at the Kingston West WTP or to the
minimum required water supply expansion, based on the preferred
solution selected.
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The Kingston West WTP intake pipe (1200 mm) would have sufficient
capacity for a water supply expansion of 36 ML/d and greater; however,
the existing intake structure is an intake crib and the intake crib would
require additional hydraulic review (potentially, a new intake structure
would be required).

1)) Water storage requirements

Pressure Zone 1

Based on the MOE Guidelines, an additional 6.5 ML of water “storage”
would be required in Pressure Zone 1.

The on-site water storage at the Kingston West WTP would be required
for in-plant use (e.g., providing a portion of the required chlorine contact
time (CT) for an expansion of the plant, filters back washing and other);
accordingly, the required additional water storage would need to be
provided in the water distribution system at the Industrial Park
Reservoir (Progress Avenue Reservoir) and Pumping Station or at
some other location.

In addition, it would be more prudent to provide the required additional
fire storage and pumped supply at a location upstream from the
Kingston West WTP (further upstream in the water distribution system);
such that, only the maximum day demand would need to be
accommodated in the watermains emanating from the Kingston West
WTP. The Industrial Park Reservoir would appear to be the most logical
location to provide the required additional storage.

Modelling, assuming the water storage reservoir at the Kingston West
Plant was reserved for in-plant uses (i.e., has not been included in the
Kingston West water storage requirements), indicated that the required
additional storage at the Industrial Park Reservoir site would be 10.1
ML (5.4 ML for fire and 4.7 ML for equalization).

Based on a review of the city-owned land available for potential
expansion, the Industrial Park Reservoir site could readily
accommodate a reservoir expansion of 10.1 ML.

Pressure Zone 2b

Based on the MOE Guidelines, an additional 11.3 ML of water storage
would be required for Pressure Zone 2 (to be located in existing
Pressure Zone 2b and drawing water from Pressure Zone 1).
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Modelling indicated that the required storage capacity would be 9.6
ML/d (6.3 ML/d for fire storage and 3.3 ML/d for equalization storage).

This required additional water storage could be provided by a new in-
ground reservoir and the associated pumping station located at the
northeast end of O’Connor Drive (on property owned by the City of
Kingston and of more than sufficient size to accommodate a new in-
ground reservoir and the associated pumping station). If an O’Connor
Drive Reservoir and Pumping Station were located at this location, the
Gardiner’s Road BS would be retired. An examination and modelling of
other potential reservoir and pumping station locations has indicated
that the O’Connor Drive site is a well-suited location. Based on previous
Reports, it appeared that this location had been the “location of choice”
for many years and the Municipality acquired the property as a result.

Since this reservoir would draw water from Pressure Zone 1 and since
the Princess Street Elevated Tank must not be allowed to drain into the
reservoir, a pressure control valve on the watermain discharge into the
reservoir would need to be provided such that the valve would sustain a
pressure in Pressure Zone 1 at the inlet to the reservoir of 300 kPa
(43.5 psi). Flow into the reservoir would only occur when the pressure
was greater than 300 kPa.

Modelling has indicated that during average day conditions, the water
level in the Princess Street Elevated Tank and an O’Connor Drive
Reservoir would not be decreasing.

The starting and stopping of the pumps at an O’Connor Drive Reservoir
and Pumping Station would be controlled by the established high and
low water levels in the Creekford Elevated Tank (i.e., once the water
level in the Creekford Elevated Tank reached the top water level, the
pumps at an O’Connor Drive Pumping Station would stop). A second
actuated butterfly valve on the inlet watermain to an O’Connor Drive
Reservoir would be required, downstream of the pressure control valve,
to stop the flow into the reservoir once the water level in the reservoir
increased to the top water level.

This would be addressed during the next Phase of the Class
Environmental Assessment.

Pressure Zone 2c

No additional water storage would be required to service Pressure Zone
2c. All required water storage for Pressure Zone 2c would be provided
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in Pressure Zone 2b. As indicated below, Pressure Zone 2c¢ would no
longer exist and Pressure Zone 2b and 2c would become a single
pressure zone (Pressure Zone 2b).

Pressure Zone 2a

No additional water storage would be required to service Pressure Zone
2a. All required water storage for Pressure Zone 2a would be provided
in Pressure Zone 2b. Potentially, Pressure Zone 2a could be
eliminated. This has been further presented for the study year 2011,
following.

Water storage pumping stations and booster stations

Pressure Zone 1

The required flow from the Industrial Park Reservoir Pumping Station
would be 230 L/s (19.9 ML/d) to satisfy the peak hour and maximum
day plus fire flow demand conditions. The capacity of the existing
pumps is adequate to satisfy this flow with two pumps operating in
parallel, based on the pump curves on file. It is likely that the two
electrically driven pumps have never been stressed to pump at a rate of
approximately 115 L/s (9.95 ML/d) each. The revised design operating
points on the pumps curves would be reviewed during the next Phase
of the Class Environmental Assessment.

Pressure Zone 2b

For a pumping station at an O’Connor Drive Reservoir, the total
dynamic head of the pumps would need to be sufficient to pump, at the
required maximum day flow rate, to the top water level of the Creekford
Road Elevated Tank (159.8 m). The required maximum day flow would
be approximately 35 ML/d (400 L/s) to supply the entire Pressure Zone
2 (assuming that Pressure Zones 2a and 2c were to be eliminated, as
discussed in Section 7 of the main Report).

During a maximum day plus fire flow condition, the Creekford Road
Elevated Tank has insufficient fire storage to accommodate a fire flow
of 378 L/s for six hours. Accordingly, for a fire flow condition, the
pumps at an O’Connor Drive Pumping Station would be required to
supply the maximum day demand plus supplement the fire flow demand
(i.e., the fire flow would be supplied by both the Creekford Road
Elevated Tank and an O’Connor Drive Reservoir and Pumping Station).
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Pressure Zone 2c

All required water storage and water supply would be provided from the
Creekford Road Elevated Tank and an O’Connor Drive Reservoir and
Pumping Station (Pressure Zone 2b).

Only one additional watermain would be required to accommodate a
maximum day plus fire flow demand condition, a 400 mm watermain on
Cataraqui Woods Drive, from Centennial Drive to Sydenham Road (part
of the development in Cataraqui North Subdivision). The provision of
this watermain would allow the Sydenham BS to be retired with no
upstream impact and Pressure Zone 2b and Pressure Zone 2c¢ would
become one pressure zone (Pressure Zone 2b). Retiring the Sydenham
Road BS and eliminating Pressure Zone 2c¢ would be desirable.

With the installation of the 400 mm watermain, a suitable fire flow would
be available at the Petro Canada fuel storage tanks.

It should be noted that with the retirement of the Sydenham Road BS,
this southerly section of Sydenham road would become a dead-end
watermain. A suitable method to provide a loop for this section of
watermain should be considered.

Pressure Zone 2a

Currently, all required water storage and water supply would be
provided from Zone 1.

Pressure Zone 2a is currently serviced by the Old Colony Road BS
[maintaining a pressure differential between the suction (from Pressure
Zone 1) and the discharge of the booster pumps of 140 kPa (20 psi), a
boost in the pressure to Zone 2a of 140 kPa] and the Collins Bay Road
Booster Station [discharge pressure maintained at 640 kPa (93 psi)].

Modelling with the provision of the Creekford Road Elevated Tank in
service and the provision of an O’Connor Drive Reservoir and Pumping
Station to supply water to the Creekford Road Elevated Tank
[presented in Item iii), above], with the appropriate opening and closing
of the existing valve(s) allowing the flow of water to the Old Colony
Road BS to be drawn from Pressure Zone 2 rather than from Pressure
Zone 1, the Old Colony Road Booster Station would not be required
and could be retired. This would be desirable.

Based on modelling, the Collins Bay Road Booster Station would also
not be required and could be retired. This would also be desirable.
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Based on modelling, the pressure, at the peak hour demand condition,
in the most northerly and easterly end of Kingston West (Westbrook),
for the study years 2026, 2016 and 2011, would be significantly greater
than the minimum required pressure of 275 kPa. Based on modelling,
the pressures, at the peak hour demand condition in the Westbrook
area, for the years 2026, 2016 and 2011, would only be 12 kPa less
than the pressures that would be provided with the two existing water
booster stations still in operation.

Pressure Zone 2a and Pressure Zone 2b were modelled, with the
valves open between the two pressure zones, for a fire flow of 378 L/s
on Gardiners Road. During the fire flow modelling, the observed
pressure at the most northwesterly location in Pressure Zone 2a
(Westbrook) was 444 kPa (64.4 psi). The observed pressure at the
highest location in Pressure Zone 2a was 380 kPa (55 psi).

It should be noted that the capacity of the pumps at an O’Connor Drive
Reservoir and Pumping Station would need to be increased as the
pumps would be supplying water, at the maximum day demand rate
(and supplementing the fire flow demand), to an increased size service
area (i.e., the water would be supplied from an O’Connor Drive
Reservoir in Zone 2 rather than drawing water from Pressure Zone 1 at
the Old Colony Road BS location). This would not be an issue, as
increased capacity pumps at one location versus pumps at three
separate locations would be a definite benefit.

With the above implemented, there would only be two Pressure Zones;
namely, Pressure Zone 1 and Pressure Zone 2.

Watermain requirements

The required additional/increased size watermains would be as follows:

i) A second 900 mm discharge watermain from the Kingston West
WTP
i) A new 600 mm watermain from the existing watermain at the

corner of Front Road and Days Road to the existing watermain
at the corner for Front Road and Bayridge Drive (replacing the
existing 200 mm watermain on Front Road)

iii) A new 600 mm watermain on Bayridge Drive, from Acadia Drive
to Taylor Kidd Blvd.
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iv) New watermains in GA2 West and in the Cataraqui North
development areas

V) A new 600 mm watermain from the discharge of an O’Connor Dr.
Reservoir Pumping Station to the intersection of Gardiners Road
and Cataraqui Woods Drive

Vi) A 400 mm watermain on Cataraqui Woods Drive from Centennial
Drive to Sydenham Road

2) Study year 2016
i) General

The water distribution system requirements for the study year 2016
have taken into account the requirements for the study year 2026. If
possible, water storage and the associated pumping stations and
watermains would be provided based on the study year 2026
requirements and staging of required additional works for the study year
2016 would be provided based on a pre-determined timeframe to
ensure that infrastructure was in place, when required.

i) Water supply requirement

The required maximum day discharge from the Kingston West WTP
into the Kingston West water distribution system would be 64.7 ML/d.

The 2006 “functional” capacity of the Kingston West WTP has been
established as 41.0 ML/d; accordingly, a minimum water supply
expansion of 24 ML/d (64.7 ML/d — 41 ML/d)) would be required to
supply all Pressure Zones in Kingston West. The suggested timing to
provide the additional water supply capacity of 24 ML/d has been
indicated for the study year 2011, following.

iii) Water storage requirements

Pressure Zone 1

Based on modelling, assuming the existing water storage at the
Kingston West WTP was reserved for in-plant use, an additional 8.2 ML
(5.4 ML for fire and 2.8 ML of equalization storage) of water storage
would be required.
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As presented for the study year 2026, the location to provide this
required additional storage would be as an expansion of the existing
Industrial Park Reservoir.

Further discussion regarding the size of the reservoir expansion has
been indicated for the study year 2011, following.

Pressure Zone 2b

Based on the MOE Guidelines, an additional 8.3 ML of water storage
would be required for Pressure Zone 2b.

Based on modelling and the fact that the equalization storage in the
Creekford Elevated Tank would be available, an additional 7.4 ML of
water storage (5.4 ML of fire storage and 2.0 ML of equalization
storage) would be required.

As indicated for the study year 2026, the water storage reservoir could
be provided at an O’Connor Drive, city-owned site.

The provision of this storage (taking into account the number of cells to
be provided over time) has taken into account the additional 4.0 ML of
additional storage required for the study year 2026 and the required
storage indicated for the study year 2011, following.

Pressure Zone 2c

No additional water storage would be required to service Pressure Zone
2c. All required water storage would be provided in Pressure Zone 2b.

As indicated for the study year 2026, above, Pressure Zone 2c and
Pressure Zone 2b would become a single pressure zone (Pressure
Zone 2b).

Pressure Zone 2a

As indicated for the study year 2026 (the most demanding), Pressure
Zone 2a would become part of a single Pressure Zone 2. All system
storage for Pressure Zone 2 would be provided in the Creekford Road
Elevated Tank and an O’Connor Drive Reservoir.
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iv) Water storage pumping stations and booster stations

As indicated for the study year 2026, the Gardiners Road BS, the
Sydenham Road BS, the OIld Colony Road BS and the Collins Bay BS
could all be retired.

An O’Connor Drive Reservoir and Pumping Station would be required
to supply the maximum day demand to the Creekford Road Elevated
Tank and to supplement the fire flow demand to Kingston West,
Pressure Zone 2.

V) Watermain requirements

The watermains required would be the same as for the study year
2026.

3) Study year 2011
i) General

The water distribution system requirements for the study year 2011
have taken into account the future requirements for the study year 2016
and the study year 2026. If possible, water storage and the associated
pumping stations and watermains would be provided based on the
study year 2016 and the study year 2026 requirements and staging of
required additional works for the study year 2011 would be provided on
an as required basis, when possible.

i) Water supply requirements

The required maximum day discharge from the Kingston West WTP
into the Kingston West water distribution system would be 59 ML/d.

The 2006 functional capacity of the Kingston West WTP has been
established as 41.0 ML/d; accordingly, a minimum 18 ML/d (59 ML/d —
41 ML/d) water supply expansion would be required to supply all
Pressure Zones in Kingston West.

Since the required water supply expansion of the Kingston West WTP
for the study year 2016 is 24 ML/d (a study year 2011 water supply
expansion difference of 6 ML/D (24 ML/d — 18 ML/d), potentially,
expanding the Kingston West WTP in the study year 2011 to provide
the water supply capacity required for the study year 2016 could be an
option [a 24 ML/d expansion followed by a 12 ML/d expansion for the
year 2026].
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Two Kingston West WTP expansions within five years to increase the
water supply capacity by an additional 6 ML/d to accommodate the
water demands for the study year 2016 would suggest that, depending
on available funding, only one water supply expansion of 24 ML/d
should be provided. Another consideration would be to provide the
water supply expansion of 36 ML/d to accommodate the water
demands for the study year 2026. Water treatment plant expansions to
accommodate the water demands for a 20-year period are common.

iii) Water storage requirements

Pressure Zone 1

Based on the MOE Guidelines, an additional 7.0 ML (assuming the
existing water storage at the Kingston West WTP would be reserved at
the plant for in-plant use) of water storage would be required in
Pressure Zone 1.

Based on modelling, and assuming the existing water storage at the
Kingston West WTP would be reserved at the plant, an additional 8.2
ML (5.4 ML for fire and 2.8 ML for equalization) of distribution system
water storage would be required.

As indicated for the study years 2026 and 2016, the most suitable
location to provide this required storage would be as an expansion of
the existing Industrial Park Reservoir. Since the new reservoir cell
would be interconnected with the existing reservoir, the current
operating range in the reservoir would need to be revised to suit, once
interconnected.

Pressure Zone 2b

Based on the MOE Guidelines, an additional 4.9 ML of water storage
would be required for Pressure Zone 2b.

Based on modelling and the fact that the equalization storage in the
Creekford Elevated Tank would be available, an additional 6.0 ML of
water storage (4.6 ML of fire storage and 1.4 ML of equalization
storage) would be required.

As indicated for the study years 2026 and 2016, the water storage
could be provided at an O’Connor Drive, city-owned site.
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A storage capacity of 6.5 ML should be provided for the study year
2011. Since the required expansion to 9.6 ML (an increase of 3.1 ML)
would be required for the study year 2016, potentially, the reservoir
storage capacity of 9.6 ML should be provided for the study year 2011.

Pressure Zone 2c

No additional water storage would be required to service Pressure Zone
2c. All required water storage would be provided in Pressure Zone 2b.

As indicated below, Pressure Zone 2c and Pressure Zone 2b would
become a single pressure zone (pressure Zone 2).

Pressure Zone 2a

The same comments as provided for the study year 2016.
iv) Water storage pumping stations and booster stations

The same scenario as indicated for the study year 2016 would apply.
V) Watermain requirements

The watermains required would be the same as for study year 2016.
b) Kingston Central water supply and distribution system
1) Study year 2026
i) General

The existing Kingston Central WPP could supply the maximum day
demand for the study year 2026.

i) Water supply requirement

Kingston Central is a single pressure zone with the maximum day water
supply from the Kingston Central WPP being controlled by the water
level in the Tower Street Elevated Tank.

The Kingston Central WPP supplies all water to Kingston Central and
Kingston East. Since Kingston East is currently supplied by the two (a
500 mm and a 450 mm) Great Cataraqui River watermain crossings (in
parallel) to the James Street Booster Pumping Station (the flow is also
measured). At the James Street BS the pressures are increased to
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service Kingston East (basically a new pressure zone) accordingly,
Kingston Central and Kingston East have been addressed
independently.

The required maximum day water supply from the Kingston Central
WPP to the Kingston Central (including Kingston East) water
distribution system would be 94 ML/d (93.8 ML/d). The 2006
“functional” capacity of the Kingston Central WPP has been established
as 95.0 ML/d; accordingly, if the “functional” water supply capacity
remains as 95.0 ML/d, no expansion of the Kingston Central WPP
would be required. The only consideration would be the age of the
plant.

The Kingston Central WPP has two intake pipes (the longer intake pipe
is used). The existing long intake pipe (1200 mm) would remain to have
sufficient capacity and the existing ductile iron intake pipe is provided
with corrosion protection and the intake structure (three flared intake
structures) would be satisfactory to supply the required 2026 Kingston
Central WPP water supply requirement.

iii) Water storage requirements

Based on the MOE Guidelines an additional 7.0 ML of water storage
would be required.

Based on modelling, 6.2 ML would be required (fire storage
requirement, only).

The 6.2 ML of additional storage would be provided at the Third Avenue
Reservoir (current storage capacity of 23.2 ML), well upstream from the
Kingston Central WPP. The property originally acquired for the existing
Third Avenue Reservoir allowed for a future reservoir expansion and
the required 6.2 ML of additional storage could readily be
accommodated adjacent to the existing reservoir and pumping station.

The new 6.2 ML expansion reservoir cell would be interconnected with
the existing Third Avenue Reservaoir.

For a maximum day plus fire flow condition in Kingston West, a portion
of the storage in the Third Avenue Reservoir would be available and
could be used.

In order to maintain the required fire storage, the current operating
range would need to be reduced to suit, once interconnected. This
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would be addressed during the next Phase of the Class Environmental
Assessment.

iv) Water storage pumping station

The required flow from the Third Avenue Pumping Station, for the worst
condition of a maximum day plus fire flow (in Kingston Central) would
be 35 ML/d (410 L/s).

The existing pumps, operating in parallel, as would be required, would
not be capable of providing this flow except if the pumps were in a new
condition (not the case). There does not appear to be space available
for additional pumps; accordingly, the existing pumps should be
replaced to ensure the required performance of the pumps.

V) Watermain requirements
The required additional/increased size watermains would be as follows:

i) A 400 mm watermain on Avenue Road (on the west side and
parallel to Sir John A. MacDonald Boulevard, immediately north
of Princess Street to McMahon Ave.)

i) A 500 mm watermain on Third Avenue to replace the existing
150 mm watermain from the Third Avenue Reservoir, east to the
intersection of Alfred and Carlton Streets

iii) A 300 mm, east/west watermain from Avenue Road at McMahon
Avenue across the Novelis property connecting to the 450 mm
watermain on the eastern side of the Novelis property and a 400
mm watermain, connected to the mid-point of the east/west
watermain, northerly and connected to Hyperion Court, would be
required.

2) Study year 2016

)] Water supply requirement
The required maximum day water supply from the Kingston Central
WPP into the Kingston Central (including Kingston East) water
distribution systems would be 84 ML/d (83.7 ML/d).
The 2006 functional capacity of the Kingston Central WPP has been

established as 95.0 ML/d; accordingly, if the “functional” capacity
remains as 95.0 ML/d, no expansion of the Kingston Central WPP
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would be required. The only consideration would be the age of the plant
and the condition of the reinforced concrete at the lowest level of the
plant.

i) Water storage requirements

Based on the MOE Guidelines an additional 5.4 ML of water storage
would be required at the Third Avenue Reservoir.

Based on modelling, 5.8 ML would be required for fire storage, only (no
equalization storage would be required). As indicated for the study year
2026, above, the current reservoir operating range would need to be
reduced to suit.

iii) Water storage pumping station

The required flow from the Third Avenue Pumping Station, for the worst
condition of a maximum day plus fire flow (in Kingston Central) would
be 33.7 ML/d (390 L/s).

The existing pumps at the Third Avenue Pumping Station would need to
be replaced.

iv) Watermain requirements

The additional required watermains would be the same as for the study
year 2026; except, the watermains in the Novelis property would not be
required.

3) Study year 2011
)] Water supply requirement

The required maximum day water supply from the Kingston Central
WPP into the Kingston Central (including Kingston East) water
distribution systems would be 84.3 ML/d. It should be noted that,
based on Table 3.10, Section 3, Iltem 3.2.3 of the main Report, the
“unaccounted for” water in the study year 2016 was decreased from
20% in 2011 to 15% in 2016. This is the reason why the required
maximum day water supply required from the Kingston Central WPP
would be less in the study year 2016 (83.7 ML/D) as compared to the
study year 2011 (84.3 ML/d).

The 2006 “functional” capacity of the Kingston Central WPP has been
established as 95.0 ML/d; accordingly, if the “functional” capacity
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i)

remains as 95.0 ML/d, no expansion of the Kingston Central WPP
would be required. The only consideration would be the age of the plant
and the condition of the reinforced concrete at the lowest level of the
plant.

Water storage requirements

Based on the MOE Guidelines an additional 6.3 ML of storage would be
required at the Third Avenue Reservoir.

Based on modelling, 5.8 ML of fire storage only (no equalization
storage would be required).

The modelled 6.2 ML reservoir addition, required for the study year
2026, should be provided for the study year 2011.

As indicated for the study years 2026 and 2016, above, the current
reservoir operating range would need to be reduced to suit. This would
be addressed during the next Phase of the Class Environmental
Assessment.

Water storage pumping station
The required flow from the Third Avenue Pumping Station, for the worst
condition of a maximum day plus fire flow (in Kingston Central) would

be 33.7 ML/d (390 L/s).

The existing pumps, operating in parallel, as would be required, would
not be capable of providing this flow.

The existing pumps at the Third Avenue Pumping Station would need to
be replaced. This would be addressed in the next Phase of the Class
Environmental Assessment.

Watermain requirements

The additional required watermains would be the same as for the study
year 2016.
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C) Kingston East
1) Study year 2026
)] General

The Kingston Central WPP supplies all water to Kinston East. The
Kingston East water demand is currently supplied by the two (a 400 mm
and a 450 mm) Great Cataraqui River watermain crossings (in parallel)
to the James Street BS (the flow is also measured), at which point the
pressures are increased to service Kingston East (basically, Kingston
East is a separate pressure zone).

An existing motorized control valve on the existing 400 mm watermain
(on Kingston Highway 15 at Main Street) currently controls the flow of
water from the James Street BS to the Gore Road Standpipe. The
primary control for the James Street BS is provided by the water level in
the DND Elevated Water Storage Tank (TWL of 151.3 M); however, the
water level in the Gore Road Standpipe provides a secondary control of
the motorized control valve. The TWL of the DND Elevated Water
Storage Tank and the Gore Road Standpipe are the same.

It is understood that Utilities Kingston wish to provide the necessary
controls to control the water supplied to Kingston East, independent of
CFB Kingston (the DND Elevated Tank). Since the primary control for
the starting and stopping of the James Street BS is currently the water
level in the DND Elevated Tank (a secondary control is currently in
place to control the two motorized control valves from the Gore Road
Standpipe and the Milton Road Standpipe, both having the same top
water level as the DND Elevated Tank) it would be difficult to revise this
current and well-functioning control.

A pressure transmitter installed on the inlet to the DND Elevated Tank
(external from the DND Elevated Tank) with the pressure transmitter
display at the Kingston Central WPP) to control the starting and
stopping of the James Street BS would appear to be one choice. Since
CFB Kingston have and will remain to have a significant water demand,
it would be difficult to completely remove the primary control of the
James Street BS from the DND Elevated Tank.

This pressure transmitter method is currently very successfully
employed by The City of Toronto for supplying water to The Regional
Municipality of York-owned and operated water storage reservoirs (with
the water level being transmitted to The City of Toronto, Central
Control).
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This would be addressed in the next Phase of the Class Environmental
Assessment.

i) Water supply requirement
The maximum day demand for Kingston East would be 20.3 ML/d.

Modelling has confirmed that for the study year 2026, the maximum day
demand, upstream of the motorized control valve, can be provided,
complete, by the existing James Street BS. In order to supply the
additional water flows to satisfy the required peak hour and the
maximum day plus fire flow demands, an in-ground reservoir and
pumping station (pumping into the existing water distribution system)
would be required.

For the portion of Kingston East south of the motorized control valve on
Kingston Highway 15 at Main Street, as indicated in Table A.1, below,

the population increase in the southern portion has remained relatively
low since the year 2006.

Table A.1 - Kingston East Population, Northern Portion and
Southern Portion (CFB Kingston)

Study | Northern Southern Total
year | portion portion

2026 | 12,081 4,852* 16,933
2016 | 8,395 4,804* 13,199
2011 | 6,567 4,759* 11,326
2006 | 5,610 4,637* 10,247

* |t should be noted that the population between the years 2006 to the
projected growth for the study year 2026 is relatively small (215 or, a
4.6% increase in population)

Modelling has confirmed that for the study year 2026, the maximum day
plus fire flow could be provided for the portion of Kingston East, south
of the motorized control valve that controls the flow of water from the
James Street BS to the portion of Kingston East, north of the motorized
control valve on Kingston Highway 15 at Main Street (includes the
existing DND Elevated Tank and the Milton Road Standpipe).

iii) Water storage requirements

A suitable location to provide the required in-ground reservoir and
pumping station would be in the northern portion of Kingston East
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adjacent to Kingston Highway 15. For modelling purposes, the reservoir
and pumping station were assumed to be located on the west side of
Kingston Highway 15.

A fire flow of 378 L/s for a duration of six hours would require fire
storage, only, volume of 8.2 ML. This volume would be excessive and
would certainly cause difficulties in the turnover of the water being
retained in a Kingston Highway 15 Reservoir and the Gore Road
Standpipe.

Since the portion of Kingston East, north of the motorized control valve
could essentially be considered as a separate pressure zone, the fire
and equalization storage has been based on the population actually
being serviced for the study years 2026, 2016 and 2011 and in
accordance with the MOE Guidelines.

The populations that would be serviced for the study years 2026, 2016
and 2011, north of the motorized control valve, have been indicated in
Table A.2, below, including the MOE Guideline requirements for fire
flows for the actual populations being serviced for the study years 2026,
2016 and 2011.

Table A.2

Storage Requirement for Kingston East - based on MOE Guidelines
for actual population being serviced

(Area north of Kingston Highway 15 motorized control valve)
Study year 2026 2016 2011
Population 12,081 8,395 6,567
Maximum day demand (ML/day) [10.98 6.81 5.00
Fire flow rate (L/s) 220 189 189
Fire flow duration (hrs) 3 3 3

A = Fire Storage (m°) 2,376 2,041 2,041
B = Equalization Storage (m®) 2,745 1,703 1,251
C = Emergency Storage (m°®) 1,280 936 823
Total storage requirement (m3) 6,401 4,680 4,115

Since the James Street BS is capable of providing a portion of the
maximum day demand for the Kingston East water distribution system,
north of the motorized control valve, the secondary control (the primary
control is the DND elevated tank) of the motorized control valve from
the Gore Road Standpipe should remain as current. In order to provide
control of a Kingston Highway 15 Reservoir and Pumping Station from
the Gore Road Standpipe, an “additional” control to start the pumps
[based on a water level, lower than currently established to open the
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motorized control valve (in order to allow the James Street BS to
continue providing a water flow)] would be required.

Water storage pumping station

The starting of the pumps in a Kingston Highway 15 Pumping Station
would be controlled by the water level in the Gore Road Standpipe, as
established by Utilities Kingston. The top water level of the Gore Road
Standpipe is 151.3 m. The current operational level, as controlled by
the existing motorized control valve, is 4 metres (145.7 m to 149.7 m).

Currently, when the level in the Gore Road Standpipe drops to
elevation 145.7 m, the motorized control valve would open and once
the Gore Road Standpipe has been filled to elevation 149.7 m, the
motorized control valve would close.

The suggested “lower” water level elevation in the Gore Road
Standpipe, at which the pumps in a Kingston Highway 15 Pumping
Station would start, would be 143.7 m (2.0 m lower than the existing low
operational water level).

The top of pipe elevation of the discharge pipe from a Kingston
Highway 15 Pumping Station would be 92 m.

Accordingly, the required, discharge pipe pressure from a Kingston
Highway 15 Pumping Station (in order to fill the Gore Road Standpipe)
would be (151.3 m — 92 m) or, 59.3 m or, 84 psi (579 kPa).

In order to fill the Gore Road Standpipe to the established top water
level of 149.7 m, the discharge pressure from a Kingston Highway 15
Pumping Station would be (149.7 m — 92 m) or, 57.7 m or, 82 psi (565.4
kPa).

In order to supply the largest fire flow of 220 L/s (19 ML/d) at 150 kPa
at the highest elevation in Kingston East, the discharge pressure from a
Kingston Highway 15 Pumping Station would need to be 45.8 m or,
69.3 psi or, 478 kPa. This required pressure (to satisfy the requirement
of 150 kPa or, 21.75 psi at the fire location) is not greater than the
maximum allowable discharge pressure of 82 psi (565.4 kPa).

It should be noted that during a maximum day plus fire flow demand
condition, no flow from a Kingston Highway 15 Pumping Station would
flow south towards the motorized control valve (this condition is
desirable).
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The motorized control valve, under average day and maximum day
demand periods, would be controlled by the water level in the Gore
Road Standpipe. However, during peak hour and maximum day plus
fire flow demand conditions (the pumps at a Kingston Highway 15
Pumping Station would have started), the motorized control valve would
be controlled by the water level in a Kingston Highway 15 Reservoir in
addition to the Gore Road Standpipe (both water levels controlling the
motorized control valve). The motorized control valve would remain
open until the water level in the Gore Road Standpipe (likely already
filed to the TWL by the water flow from a Kingston Highway 15
Pumping Station after the pumps had been called to start by the lower
control water level in the Gore Road Standpipe) and in a Kingston
Highway 15 Reservoir both rose to the pre-determined standpipe and
reservoir TWL, at which point, the motorized control valve would close.
The water distribution system would then return to normal operation,
based on the water level in the Gore Road Standpipe.

It was important to confirm that during average day conditions, for the
portion of Kingston East [including GA2 (East)], north of the motorized
control valve, that the existing system, operating based on the water
levels in the Gore Road Standpipe, would be able to provide the
required flows and pressures to the most northerly portion of Kingston
East. This would confirm whether or not, with a Kingston Highway 15
Reservoir and Pumping Station, to provide the peak hour and maximum
day plus fire flow demands, an elevated water storage tank, at the most
northerly location in Kingston East, should be considered.

The highest ground elevation in the most northerly portion of GA2
(East) is 108 m.

For the average day demand condition and not taking into account the
pipe friction losses between the Gore Road Standpipe and the most
northerly location in GA2 (East), the pressure at the most northerly
location in GA2 (East), would be (147.7 m — 108 m) or, 39.7 m or, 56.4
psi or, 388.9 kPa.

Modelling for the average day demand, based on the same information
as above, indicated a pressure of 54.8 psi or 378 kPa, at the same
location. This calculated versus modelled comparison confirms the
modelling results that for the average day demand, for the area north of
the motorized control valve, the available pressure at the most northerly
location in GA2 (East), would be satisfactory based solely on the water
distribution system pressure as provided by the Gore Road Standpipe.

Simcoe Engineering Group Limited FINAL Page 22 of 55



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2) APPENDIX A

Based on the above, a Kingston Highway 15 Reservoir and Pumping
Station would not require the provision an elevated water storage tank
at the most northerly location in Kingston East [within the GA2 (East)
boundary]. In addition, for maximum day demands, the existing water
distribution system, north of the motorized control valve, could continue
to operate, as current.

The water level in the Gore Road Standpipe would control the stopping
and starting of the pumps at a Kingston Highway 15 Pumping Station.

A Kingston Highway 15 Reservoir, with a storage capacity of 6.4 ML,
and Pumping Station (a firm pumping capacity of 19 ML/d) for the study
year 2026 should be provided for the study year 2011.

The provision of a continuous free chlorine residual analyzer and a free
chlorine residual adjustment system for the water being discharged
from a Kingston Highway 15 Reservoir and Pumping Station should be
provided (the required free chlorine residual could dissipate to
concentrations less than desired in the reservoir over extended periods
of storage time). Potentially, this could also apply to the Gore Road
Standpipe.

Watermain requirements

The water supply to a Kingston Highway 15 Reservoir and Pumping
Station would be supplied from the James Street BS, without the
requirement to increase the size of the existing watermains from the
James Street BS to a Kingston Highway 15 Reservoir and Pumping
Station.

The Kingston Highway 15 Reservoir and Pumping Station scenario
would not require the third Great Cataraqui River watermain crossing to
supply water demands to Kingston East; although, this third watermain
crossing would provide an emergency water supply (in the potential
event of issues at the James Street BS). If the third watermain were
installed, a connection to a Kingston Highway 15 Reservoir would be
provided with a similar motorized control valve that would open and
close based on the equalization storage water levels, only, in a
Kingston Highway 15 Reservoir, as selected by Utilities Kingston.

If the third watermain were installed and flow from Kingston East to
Kingston Central was desired, this could potentially be accommodated
through the use of two-way pressure reducing valves (set at slightly
different pressures).
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2) Study year 2016

)] Water supply requirement
The total maximum day demand for Kingston East would be 15 ML/d.

i) Water storage requirements
Based on the MOE Guidelines (as presented in Table A.2, above), the
storage required at a Kingston Highway 15 Reservoir would be 4.7 ML.
Since phasing of a Kingston Highway 15 Reservoir would not be
practical, the required study year 2026 storage capacity of 6.4 ML
should be provided for the year 2016.

iii) Water storage pumping station
The phasing of the required pumps would not have significant cost
implications; accordingly, installation of the pumps to service the study
year 2026 should be provided.

iv) Watermain requirements
The watermain requirements would be the same as for the study year
2026.

3) Study year 2011

)] Water supply requirement
The total maximum day demand for Kingston East would be 12.5 ML/d.

i) Water storage requirements

Based on the MOE Guidelines (as presented in Table A.2, above), the
storage required would be 4.1 ML.

Since phasing of a Kingston Highway 15 Reservoir would not be
practical, the required study year 2026 storage capacity of 6.4 ML
should be provided for the year 2011.
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iii) Water storage pumping station

The same scenario as presented for the study year 2016 would apply;
accordingly, installation of the pumps to service the study year 2026
should be provided.

iv) Watermain requirements

The watermain requirements would be the same as for the study years
2026 and 2016.

1.2.3 Alternative 2 - Interconnected water supplies (expand the Kingston West
WTP and maintain the Kingston Central WPP in operation) and
distribution systems servicing the City of Kingston

1) Study year 2026
i) General

Alternative 2 is based on increasing the water supply capacity of the
Kingston West WTP, maintaining the *“functional” capacity of the
Kingston Central WPP at 95 ML/d and providing interconnecting
watermains at appropriate locations in a City of Kingston water
distribution system.

i) Water supply requirement

The maximum day demand for the City of Kingston would be 167 ML/d
(166.7 ML/d).

It should be noted that the maximum day demand is less than the total
of the two independent systems maximum day demands due to the
reduced maximum day peaking factor of 1.5, applicable due to the
interconnected system.

The maximum day water supply from the Kingston Central WPP into
the City of Kingston (including Kingston East) water distribution system
would be 95.0 ML/d. The difference in the required maximum day
demand 72 ML/d (167 ML/d — 95 ML/d) would be supplied from the
Kingston West WTP. This would require the water supply from the
Kingston West WTP to be expanded by 31 ML/d (72 ML/d — 41 ML/d).

The maximum day demand for Kingston West would be 65.5 ML/d. The
maximum day demand for Kingston Central (including Kingston East)
would be 101.2 ML/d (a total of 167 ML/d).
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i)

To satisfy the maximum day demand condition for Kingston Central
(including Kingston East), 6.2 ML/d (101.2 ML/d — 95 ML/d) would need
to be supplied to Kingston Central (including Kingston East) from the
Kingston West WTP.

Water storage requirements

For an interconnected system for Pressure Zone 1, the Industrial Park
Reservoir does not need to be expanded.

The water storage requirements in Kingston West, Pressure Zone 2,
would be provided in the Creekford Road Elevated Tank and in a new
O’Connor Drive Reservoir.

Based on modelling, an O’Connor Drive Reservoir would require 6.3 ML
of fire storage and approximately 1.7 ML of equalization storage or, a
total new storage capacity of 8.0 ML.

Based on modelling, the Third Avenue Reservoir would need to be
expanded to provide an additional storage capacity of 4.7 ML, which
would be fire storage only (6.2 ML would be required as for an
independent Kingston Central water distribution system). As presented
for independent Kingston Central in Item 1.2.2, above, a 4.7 ML
reservoir expansion could readily be accommodated on the existing
City-owned site.

The Third Avenue Reservoir expansion of 4.7 ML would be required for
an interconnected system for the maximum day plus fire flow condition
in Kingston Central. The required additional storage capacity has been
confirmed by modelling a maximum day plus fire flow condition in
Kingston Central.

The water storage requirements in Kingston East would remain the
same as for Alternative 1 for the independent Kingston East condition
(i.e., a Kingston Highway 15 Reservoir and Pumping Station with a
reservoir capacity of 6.4 ML).

Water storage pumping stations and booster stations

The required flow from the Industrial Park Reservoir Pumping Station
would remain the same as for Alternative 1.

The required flow from an O’Connor Drive Reservoir Pumping Station
would remain the same as for Alternative 1.
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The required flow from the Third Avenue Pumping Station, for the worst
condition of a maximum day plus fire flow (in Kingston Central) would
be 29.1 ML/d (337 L/s).

The existing pumps, operating in parallel, as would be required, would
be capable of providing this flow.

The Sydenham Road BS, the Old Colony Road BS and the Collins Bay
BS could all be retired.

V) Watermain requirements

The additional watermains required for the independent Kingston West
and Kingston Central (including Kingston East) would remain as
indicated for the two independent water distribution systems.

Interconnection of the two water distribution systems would require
opening the Bath Road valve, the installation of a 400 mm
interconnection watermain on Princess Street and on John Counter
Boulevard and a 1050 mm interconnection watermain on Front
Road/King Street West.

The 1050 mm watermain should be provided, offset from the direct
alignment from the ends of the watermains in Kingston West and
Kingston Central. This would allow the extension of the 1050 mm
watermain to the east and to the west, to the water treatment plant
discharge locations on King Street West and on Front Road, without
interrupting the two existing watermains.

The existing 300 mm watermain on Front Road would be replaced with
the 1050 mm watermain to the Kingston West WTP discharge pipes
location on Front Road. A 450 mm tee would be provided on the 1050
mm watermain to allow connection to the existing 450 mm watermain,
at the westerly end of the existing watermain on King Street West. A
temporary plug would be provided at the easterly end of the 1050 mm
watermain to allow further extension without disrupting the existing 450
mm watermain. The connection to the two discharge watermains from
the Kingston West WTP should be provided as part of the
interconnection of Kingston West to Kingston East.

Modelling of the interconnected water distribution systems, as
presented in Table A.3 and Table A.4, on the following page, indicated
that an interconnection on John Counter Boulevard was not specifically
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required (only slight differences in the flows through Bath Road,
Princess Street and Front Road/King Street West were observed).

Table A.3 — Study year 2026 Interconnection Locations and Flows

. Average day| Maximum da Peak hour

Flow Condition (L?s) y (L/s) y (L/s)
1) John Counter Blvd. -3 1 -14
2) Princess St. -21 -9 -28
3) Bath Rd. -27 -47 -77
4) Front Rd. 98 94 82
Total 47 39 37
Note: Positive flows indicate flows from Kingston West to Central.

Table A.4 — Year 2026 Interconnection Locations and Flows

" Average day| Maximum da Peak hour
Flow Condition (L?s) y (Ls) y (Ls)
1) John Counter Blvd. - - --
2) Princess St. -21 -9 -31
3) Bath Rd. -27 -47 -79
4) Front Rd. 98 94 79
Total 50 28 31
Note: Positive flows indicate flows from Kingston West to Central.

As indicated in Item b), above, to satisfy the maximum day demand
condition, 6.2 ML/d (71.8 L/s) would need to be supplied to Kingston
Central from the Kingston West WTP. For the maximum day condition,
modelling indicated that 8.1 ML/d (94 L/s) would flow to Kingston
Central from Kingston West as a result of the 1050 mm interconnection
on Front Road.

Modelling indicated that a significant portion of the easterly flow of 94
L/s, from the Kingston West WTP, generally moved north at the
intersection of King Street West and Portsmouth Avenue to Bath Road
and then moved west on Bath Road. Flow moving north on Portsmouth
Avenue would generally service the area south and west of the
intersection of Bath Road and Portsmouth Avenue, currently serviced
from the Kingston Central WPP for the independent systems. This
indicated that more than the required flow from the Kingston West WTP
moved easterly on Front Road and a significant portion of the flow
supplied the demand south and west of the intersection of Bath Road
and Portsmouth Avenue. The remainder of the flow continued easterly
past Portsmouth Avenue. This was considered an expected path for the
demand flow (path of least resistance).
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2)

Modelling indicated that the available water pressures at the discharge
locations from both water treatment plants to the water distribution
systems remained unchanged. In the northern areas of Kingston West
and Kingston central, the pressures during average day, maximum day
and peak hour demand conditions remained the same as for the
independent systems.

This confirmed that the interconnection of the two independent
systems, with the same other watermain installations required for the
independent systems, would have no impact on the system pressures
throughout an interconnected City of Kingston water supply and
distribution system.

It is understood that John Counter Boulevard will be re-constructed in
the near future. Although it has been indicated in Table A.3 and Table
A.4 that a John Counter interconnection would not necessarily be
required to interconnect the Kingston Central and the Kingston West
water distribution systems, the installation of this interconnecting 400
mm watermain (from Indian Road to Princess Street), as a component
of the re-construction of John Counter Boulevard, should be provided.

Increased numbers of interconnections, between Kingston Central and
Kingston West, should be provided for the purposes of redundancy
(security of supply) and to provide alternate avenues of flow (providing
re-circulation of the water), particularly for more-future study years
(beyond the study year 2026) as the water demands would increase.

Modelling indicated that the provision of two-way booster pumping
stations at the four interconnection locations were not required (i.e.,
flows would move freely to the west and to the east at the four
interconnection locations, based on the demands from Kingston West
and Kingston Central).

Study year 2016
General

The water supply and distribution system requirements for the study
year 2016 have taken into account the water supply and distribution
system requirements for the study year 2026. For example, in-ground
water storage and pumping facilities could be provided in the study year
2016 to accommodate the requirements for the study year 2026. This
would be a method to ensure that the study year 2026 requirements
could be readily accommodated. Potentially, the decision to provide the
study year 2026 requirements in the study year 2016 could prove to be
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justifiable (this would be avoided, if possible, in order to allow costs to
be expended on an “as required basis”).

i) Water supply requirement
The maximum day demand for the City of Kingston would be 145 ML/d.

The maximum day water supply from the Kingston Central WPP into
the City of Kingston (including Kingston East) water distribution system
would be 95.0 ML/d. The difference in the required maximum day
demand (145 ML/d — 95 ML/d) or, 50 ML/d would be supplied from the
Kingston West WTP. This would require the water supply from the
Kingston West WTP to be expanded by 9 ML/d (50 ML/d — 41 ML/d).

The maximum day demand for Kingston West would be 54.8 ML/d.

The maximum day demand for Kingston Central (including Kingston
East) would be 90.3 ML/d (a total of 145 ML/d).

Since the Kingston Central maximum day demand of 90.3 ML/d would
be less than the maximum day discharge from the Kingston Central
WPP of 95 ML/d (a difference of 4.7 ML/d), no water supply would be
required to Kingston Central from the Kingston West WTP.

iii) Water storage requirements

i) Based on modelling, an expansion of the Industrial Park
Reservoir is not required.

i) Based on modelling, the storage capacity required at an
O’Connor Drive Reservoir would be 6.5 ML (5.1 ML for fire
storage and 1.4 ML for equalization storage).

iii) Based on modelling, the water storage requirements for the
Third Avenue Reservoir would remain the same (4.7 ML) as for
the study year 2026, indicated in preceding Item 1), iii), above.

iv) The water storage requirements in Kingston East would remain
the same as for the study year 2026 (i.e., a Kingston Highway 15
Reservoir and Pumping Station with a reservoir capacity of 6.4
ML).
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Water storage pumping stations and booster stations

The reservoir pumping stations and the water booster stations would
remain as indicated for the study year 2026.

The same watermains, as required for the study year 2026,
would be required (including the watermains on Novelis).

iv)

V) Watermain requirements
i)
ii)

For comparison purposes, Table A.5 and Table A.6, on the
following page, have been provided to determine the impact the
installation of the Front Road/King Street west interconnection
would have on the movement of water with only three of the four
interconnection locations (excluding the John Counter Boulevard
interconnection; although, this fourth interconnection would be
provided).

There would be no significant change in the flow pattern with the
Front Road/King Street West interconnection in place. The total
flow of water from Kingston Central to Kingston West would
decrease; however, the flow of water from Kingston Central to
Kingston West would increase for Princess St. and Bath Rd.

For the study year 2016, for an interconnected system, the
maximum day demand for Kingston Central (including Kingston
East) is 90.9 ML/day, which is less than the functional capacity of
the Kingston Central WPP (95 ML/d). For the study year 2016, it
is desirable that this “excess” water supply capacity in Kingston
Central be transferred to Kingston West. Tables A.5 and Table
A.6, following, indicate that the total flow from Kingston Central
to Kingston West would be greater without the Front Road
interconnecting watermain in place; accordingly, the 1050 mm
interconnection watermain on Front Road/King Street West
would not be required for the study year 2016.

Table A.5 — Study year 2016 Interconnection Locations and Flows

. Average day |Maximum day| Peak hour
Flow Condition (L/s) (L/s) (L/s)
1) John Counter Blvd. -- - -
2) Princess St. -26 -19 -30

3) Bath Rd. -41 (540 gpm) |-45 (600 gpm)| -74 (975 gpm)
4) Front Rd. -- -- --
Total -67 -64 -104

Note: Positive flows indicate flows from Kingston West to Central.
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Table A.6 — Study year 2016 Interconnection Locations and Flows

3)

. Average day |Maximum da Peak hour
Flow Condition (L?s) y (L/s) y (L/s)
1) John Counter Blvd. -- -- --
2) Princess St. -27 -16 -33
3) Bath Rd. -49 (650 gpm) |-57 (750 gpm) | -79 (1044 gpm)
4) Front Rd. 46 41 25
Total -30 -32 -87
Note: Positive flows indicate flows from Kingston West to Central.

Again, due to the near-future re-construction of John Counter
Boulevard, the 400 mm interconnection watermain on John Counter
Boulevard should be provided as a component of the current road re-
construction project.

Study year 2011
General

The water supply and distribution system requirements for the study
year 2011 will take into account the water supply and distribution
system requirements for the study years 2016 and 2026. For example,
in-ground water storage and pumping facilities could be provided in the
study year 2011 to accommodate the requirements for the study years
2016 and 2026. This method would ensure that the study years 2016
and 2026 requirements could be readily accommodated. Potentially, the
study years 2016 and 2026 requirements could indicate that the
provision of the 2016 and 2026 requirements should be provided in the
study year 2011.

Water supply requirement

The maximum day demand for the City of Kingston would be 141 ML/d
(140.8 ML/d).

The maximum day discharge from the Kingston Central WPP into the
City of Kingston (including Kingston East) water distribution system
would 95.0 ML/d. The difference in the required maximum day demand
of 46 ML/d (140.8 ML/d — 95 ML/d) would be supplied from the
Kingston West WTP. This would require the Kingston West WTP to be
expanded by 5 ML/d (46 ML/d — 41 ML/d).

By the time the expansion of the Kingston West WTP was completed
for the study year 2011, the plant would already be at the required

Simcoe Engineering Group Limited

FINAL Page 32 of 55



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2) APPENDIX A

i)

water supply capacity. With this in mind, the capacity required for the
study year 2016, as a minimum should be provided in the study year
2011. This would mean that the water supply from the Kingston West
WTP should be increased by 9 ML/d, for the study year 2011 (based on
the required expansion for the study year 2016).

The required expansion for the study year 2026 would be 22 ML/d
(30.7 ML/d — 9.1 ML/d). In order to ensure that sufficient capacity at the
Kingston West WTP is provided immediately following the study year
2016, as a potential option, 50% of the required water supply capacity
required for the study year 2026 or, 11 ML/d could be provided for the
study year 2016. The next water supply expansion of 11 ML/d could be
provided by the study year 2021 (providing the required total water
supply capacity of 167 ML/d).

The maximum day demand for Kingston West would be 49.9 ML/d.

The maximum day demand for Kingston Central (including Kingston
East) would be 90.9 ML/d.

The total maximum day demand for the City of Kingston would be 141
ML/d.

Since the Kingston Central maximum day demand of 90.9 ML/d would
be less than the maximum day discharge from the Kingston Central
WPP (95 ML/d), no water would need to be supplied to Kingston
Central from the Kingston West WTP.

Water storage requirements

i) Based on modelling, an expansion of the Industrial Park
Reservoir is not required.

i) Based on modelling, the storage capacity required at an
O’Connor Drive Reservoir would be 6.0 ML (4.6 ML for fire
storage and 1.4 ML for equalization).

iii) Based on modelling, the Third Avenue Reservoir would need to
be expanded to provide an additional storage capacity of 4.0 ML,
for fire storage only. Based on modelling, no equalization storage
would be required.

The additional Third Avenue Reservoir storage capacity of 4.0
ML is required for a maximum day plus fire flow condition in
Kingston Central. The required additional fire storage capacity
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was confirmed by modelling a maximum day plus fire flow
condition in Kingston Central.

Assuming that Alternative 2 was selected as the preferred
solution, and since an additional storage capacity of 4.7 ML
would be required for both the study years 2016 and 2026, an
additional storage capacity of 4.7 ML should be provided for the
study year 2011.

iv) The water storage requirements in Kingston East would remain
the same as for the study year 2026 (i.e., a Kingston Highway 15
Reservoir and Pumping Station with a reservoir capacity of 6.4
ML).

iv) Water storage pumping stations and booster stations

The reservoir pumping stations and the water booster stations would
remain as indicated for the study years 2026 and 2016.

V) Watermain requirements

The same watermains as identified for the study year 2026 and 2016
would be required (including the watermains on the Novelis property).

i) The 400 mm watermain on Cataraqui Woods Drive, connecting
Gardiners Road to Sydenham Road would be required for the
study year 2011 in order to allow the Sydenham Road BS to be
retired (desirable). Without this 400 mm watermain in place, with
the Sydenham Road BS retired, the water pressures at the most
northerly end of Sydenham Road would be less than the 275
kPa required during peak hour demand conditions.

i) For comparison purposes, Table A.7 and Table A.8, on the
following page, have been presented to determine the impact of
the installation of the Front Road/King Street west
interconnection would have on the movement of water with three
interconnection locations (excluding the John Counter Boulevard
interconnection; although this fourth interconnection would be
provided).

By comparing the flows in Table A.7 with the flows in Table A.8,
there would be no significant change in the flow from Kingston
Central to Kingston West on Bath Road and Princess Street for
the average day, maximum day and the peak hour conditions
with the Front Road/King Street West interconnection provided.
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By providing the Front Road/King Street interconnection, the
"Total” flow from Kingston Central to Kingston West would
actually decrease (for the average day condition, the “Total” flow
to Kingston West from Kingston Central would be 35 L/s versus
66 L/s); however, the flow from Kingston Central to Kingston
West would increase on Princess Street and Bath Road.

The flow from the Kingston West WTP, with the Front Road/King
Street interconnection provided, generally moved north at the
intersection of King Street West and Portsmouth Avenue to Bath
Road and then moved west on Bath Road. Flow moving north on
Portsmouth Avenue would supply some of the water demands in
the area south and west of the intersection of Bath Road and
Portsmouth Avenue, currently supplied from the Kingston Central
WPP. By not providing the Front Rd./King St. interconnect, more
flow would be forced to flow from the Kingston Central WPP to
serve the demands in Kingston West (desirable as the Kingston
CPP currently has excess capacity to be used in Kingston West)

Based on the above, the 1050 mm interconnection watermain on
Front Road/King Street West would not be required for the study
year 2011.

Table A.7 — Study year 2011 Interconnection Locations and
Flows

Flow Condition Average | Maximum | Peak hour

day (L/s) day (L/s) (L/s)

1) John Counter Blvd.

2) Princess St. -40 -49 -76
3) Bath Rd. -26 -16 -30
4) Front Rd./King St. -- -- --

Total -66 -65 -106

Note: Positive flows indicate flows from Kingston West to Central.

Table A.8 — Study year 2011 Interconnection Locations and

Flows
. Average Maximum | Peak hour
Flow Condition day (L?s) day (L/s) (Ls)
1) John Counter Blvd. -- -- --
2) Princess St. -48 -55 -78
3) Bath Rd. -28 -19 -31
4) Front Rd./King St. 41 36 12
Total -35 -38 -97
Note: Positive flows indicate flows from Kingston West to Central.
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Again, due to the near-future re-construction of John Counter
Boulevard, the 400 mm interconnection watermain on John
Counter Boulevard should be provided as a component of the
current road re-construction project.

1.2.4 Alternative 3 - Interconnected water supply (retire the Kingston Central
WPP and provide the total water supply from the Kingston West WTP)
and distribution systems servicing the City of Kingston

1) Study year 2026
i) General

Alternative 3 is based on increasing the water supply capacity of the
Kingston West WTP to supply the water demands for the City of
Kingston (Kingston Central WPP would be retired) and providing
interconnecting watermains at appropriate locations in the City of
Kingston water distribution system.

Since the water distribution requirements could vary only slightly from
Alternative 2 for the study years 2016 and 2011 (the required water
supply would remain the same), the requirements for the study year
2026, only, have been presented. If Alternative 3 were selected as the
preferred solution, the potential slight variations in the water distribution
system requirements would be provided.

i) Water supply requirement
The maximum day demand for the City of Kingston would be 167 ML/d
(166.7 ML/d). The Kingston West WTP would be expanded to supply,
as a minimum, 167 ML/d.

iii) Water storage requirements
The water storage requirements would be the same as for Alternative 2.
The water supply to the most upstream end of the water distribution
systems for Kingston West and Kingston Central (including Kingston
East) would remain the same as for Alternative 2; accordingly, the
storage requirements would remain the same as for Alternative 2.

iv) Water storage pumping stations and booster stations

The required flow from the Industrial Park Reservoir Pumping Station
would remain the same as for Alternatives 1 and 2.
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The required flow from an O’Connor Drive Reservoir Pumping Station
would remain the same as for Alternatives 1 and 2.

The required flow from the Third Avenue Pumping Station, for the worst
condition of a maximum day plus fire flow (in Kingston Central) would
be 29.1 ML/d (337 L/s). The existing pumps, operating in parallel, as
would be required, would be capable of providing this flow.

The Gardiners Road BS, the Sydenham Road BS, the Old Colony Road
BS and the Collins Bay BS could all be retired.

Watermain requirements

The additional water distribution system watermains as required for the
independent Kingston West and Kingston Central (including Kingston
East) would remain as indicated for the two independent systems.

Table A.9 and Table A.10, on the next page, have been provided to
determine whether or not the John Counter Boulevard interconnection
would be required. An initial assessment indicated that the John
Counter Boulevard interconnection would not be required; however, as
indicated in Item 1.2.3, the provision of this interconnection should be
installed as part of the reconstruction of John Counter Boulevard to
provide a fourth interconnection. Modelling has been based on the
provision of three interconnections only (John Counter Boulevard
interconnection not included).

The interconnection of the two independent water distribution systems
would require opening the Bath Road valve, the installation of a 400
mm interconnection watermain on Princess Street, a 400 mm
interconnection watermain on John Counter Boulevard and a 1050 mm
interconnection watermain from the Kingston West WTP and the retired
Kingston Central WPP at the plant discharge connections to the
existing water distribution systems at Front Road and at King Street
West.
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Table A.9 — Study year 2026 Interconnection Locations and Flows

" Average Day [Maximum Day| Peak Hour

Flow Condition (Lglls) y (Ls) y (Lfs)
1) John Counter Blvd. -12 -6 -21
2) Princess St. -23 -18 -26
3) Bath Rd. -39 -45 -71
4) Front Rd. 1152 1172 1174
Total 1078 1103 1056
Note: Positive flows indicate flows from Kingston West to Central.

Table A.10 — Study year 2026 Interconnection Locations and Flows

. Average Day/Maximum Day| Peak Hour
Flow Condition (Lls) (L/s) (L/s)
1) John Counter Blvd. -- -- --
2) Princess St. -27 -18 -28
3) Bath Rd. -40 -44 -71
4) Front Rd. 1150 1175 1175
Total 1083 1113 1076

Note: Positive flows indicate flows from Kingston West to Central.

Again, due to the near-future re-construction of John Counter
Boulevard, the 400 mm interconnection watermain on John Counter
Boulevard should be provided as a component of the current road re-
construction project.

1.2.5 Alternative 4 - Interconnected water supplies (retire the Kingston Central

WPP and retire the Kingston West WTP and provide a new, “green-field”
water treatment plant) and distribution systems servicing the City of
Kingston

1)

i)

Study year 2026
General

Alternative 4 is based on the provision of a new water treatment plant,
to be located in a suitable location, to supply the water demands for the
City of Kingston and providing interconnecting watermains at the
appropriate locations in the City of Kingston water distribution system.

Based on modelling, assuming a new water treatment plant located
between the Kingston West WTP and the Kingston Central WPP, the
plant discharge flows on Front Road/King Street West would be
distributed westerly and easterly, as required. A 1050 mm trunk
watermain, from the connection location on Front Road from a retired
Kingston West WTP and from the connection location on King Street
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i)

West from a retired Kingston Central WPP has been used in the
modelling for this alternative.

With the provision of the 1050 mm trunk watermain, connecting the
discharge locations from the retired Kingston West WTP and the retired
Kingston Central WPP, the water supply to Kingston West and to
Kingston Central (including Kingston East) would remain the same as
for Alternatives 1, 2 and 3.

By modelling with a 1050 mm trunk watermain (as required and
modelled for Alternative 3), if it was determined that a new water
treatment plant was not the preferred alternative, at a more future time
(following the study year 2026), a new water treatment plant could still
be considered and could be located at a suitable location between the
Kingston West WTP and the Kingston Central WPP and connect to the
1050 mm trunk watermain (as for Alternative 2 and 3).

The water supply and distribution system requirements for Alternative 4
all remain as the indicated requirements for Alternative 2.

Water supply requirement

The maximum day demand for the City of Kingston would be 167 ML/d
(166.7 ML/d).

Water storage requirements

The water storage requirements would be the same as for Alternative 2.
The water supply to the most upstream end of the water distribution
systems for Kingston West and Kingston Central (including Kingston
East) would remain the same as for Alternative 2; accordingly, the
storage requirements would remain the same as for Alternative 2.

Water storage pumping stations and booster stations

The required flow from the Industrial Park Reservoir Pumping Station
would remain the same as for Alternatives 1, 2 and 3.

The required flow from an O’Connor Drive Reservoir Pumping Station
would remain the same as for Alternatives 1, 2 and 3.

The required flow from the Third Avenue Pumping Station would remain
the same as for Alternative 2 and Alternative 3.
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The Gardiners Road BS, the Sydenham Road BS, the Old Colony Road
BS and the Collins Bay BS could all be retired.

Watermain requirements

The watermains, as indicated for Alternatives 1, 2 and 3, would be
required.

The maximum day flow from a new water treatment plant would supply
more water to Kingston Central (106.1 ML/d) than to Kingston West
(56.9 ML/d). The reason the total maximum day flow of 163 ML/d (106.1
ML/d + 56.9 ML/d) indicated varies slightly from the calculated flow of
167 ML/d (166.7 ML/d) is due to the fact that modelling indicated that a
small portion of the maximum day demand for the Kingston Central was
being supplied by the Industrial Park Reservoir Pumping Station and
the Third Avenue Reservoir Pumping Station. Regardless, the new
water treatment plant would supply a maximum day flow of 167 ML/d to
the City of Kingston water distribution system.

The required interconnection watermains and the flows have been
indicated in Table A.11, below.

Table A.11 — Study year 2026 Interconnection Locations and Flows

" Average day| Maximum day | Peak hour | MD+FF**

Flow Condition (L/s) (L/s) (L/s) (L/s)
1) John Counter Blvd. -- -- -- --
2) Princess St. -28 -19 -28 -86
3) Bath Rd. -43 -46 -73 -51
4) King St.
(flow to Kingston Central) 1200 1228 1174 1180
5) Front Rd.
(flow to Kingston West) -647 -659 -730 -770
Total flow to Kingston
Central 1129 1163 1073 1043
Total flow to Kingston West -718 -724 -831 -907
Note: Positive flows indicate flows from Kingston West to Central.
** The fire is located in Kingston West

Again, due to the near-future re-construction of John Counter Boulevard, the
400 mm interconnection watermain on John Counter Boulevard should be
provided as a component of the road re-construction project.
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1.3

13.1

1.3.2

Identified Alternative Solutions
General

It is common practice to provide water treatment plants with a 20-year design
water supply capacity. If this were to be the design requirements, assuming
the “functional” capacity of the Kingston Central WPP remained at 95 ML/d,
the Kingston West WTP would be expanded to provide the required design
water supply for the study year 2026 as a single Kingston West WTP
expansion.

Funding availability would be the major issue regarding the expansion of the
Kingston West WTP to supply water based on the study year 2026
requirements. The major advantage would be not requiring construction
activities more than once from the initial water supply expansion until the water
supply, for the years beyond the study year 2026, were required (assumed to
be made available in the study year 2026).

The required water supply for the study year 2026, indicating the water supply
requirement and associated expansion of the required water supply from the
Kingston West WTP (the determined present “functional” capacity of the
Kingston Central WPP remains constant at 95 ML/d), has been presented for
the alternative of an independent Kingston West water supply and distribution
system, for the alternative of an independent Kingston Central (including
Kingston East) water supply and distribution system and for the alternative of
an interconnected Kingston West and Kingston Central (including Kingston
East), following. The required water supply for each of the three alternatives
has also been indicated for the study years 2011 and 2016.

The design water supply capacity could be provided for less than the 20-year
design capacity. This would be a design consideration based on the preferred
solution selected in the next Phase of the Class Environmental Assessment.

The alternative of a new water treatment plant to supply water for the City of
Kingston, interconnected water distribution systems has also been provided.

Alternative 1 — Independent systems

It should be noted that in Section 3 of the main Report, the maximum day
demand for an independent Kingston West water supply was calculated to be
(1.77 x average day demand), the maximum day demand for an independent
Kingston Central (including Kingston East) water supply was calculated to be
(1.39 x average day demand). For an interconnected Kingston West and
Kingston Central (including Kingston East) water supply, the maximum day
demand was calculated to be (1.5 x average day demand). For example, for
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the study year 2026 for an independent Kingston West, the required water
supply from the Kingston West WTP would be 77 ML/d (1.77 x 43.7 ML/d);
however, for an interconnected system, the required water supply from the
Kingston West WTP would be 72 ML/d (167 ML/d — 95 ML/d) or, [(1.5 X
111.15 ML/d) — 95 ML/d] or, an increase in the water supply from the Kingston
West WTP of 31 ML/d (72 ML/d — 41 ML/d), as indicated in Figure A.2 on

page 46.

The required water supply and storage requirements for Alternative 1 have
been provided in Table A.12.

Table A.12 Summary of Requirements for Alternative 1

Alternative 1

Water Supply

Required Additional Water Storage

Study Year 2026

BS from Kingston Central,
20.3 ML/day

West Increase supply from the | A new O'Connor Drive in-ground Reservoir and
Kingston West WTP from | Pumping Station with a total storage capacity of
a “functional” capacity of 9.6 ML
41 ML/d to 77 ML/day (an
increase in the water Expand the existing Industrial Park Reservoir
supply of 36 ML/d) from a total storage capacity of 6.6 ML to 16.7

ML (an increase of 10.1 ML)

Central Maintain "functional Expand the existing Third Avenue Reservoir
capacity of Kingston from a total storage capacity of 23.2 ML to 29.4
Central WPP, 95 ML/day | ML (an increase of 6.2 ML)

East Supplied by James Street | A new Kingston Highway 15 in-ground

Reservoir and Pumping Station with a total
storage capacity of 6.4 ML

Study Year 2016

BS from Kingston Central,
15 ML/day

West Increase supply from the | A new O'Connor Drive in-ground Reservoir and
Kingston West WTP from | Pumping Station with a total storage capacity of
a “functional capacity of 7.4 ML
41 ML/d to 65 ML/day (an
increase in the water Expand the existing Industrial Park Reservoir
supply of 24 ML/d) from a total storage capacity of 6.6 ML to 14.8

ML (an increase of 8.2 ML)

Central Maintain "functional” Expand the existing Third Avenue Reservoir
capacity of Kingston from a total storage capacity of 23.2 ML to 29.0
Central WPP, 95 ML/day | ML (an increase of 5.8 ML)

East Supplied by James Street | A new Kingston Highway 15 in-ground

Reservoir and Pumping Station with a total
storage capacity of 6.4 ML
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Alternative 1 | Water Supply | Required Additional Water Storage
Study Year 2011
West Increase supply from the | A new O'Connor Drive in-ground Reservoir and
Kingston West WTP from | Pumping Station with a total storage capacity of
a “functional capacity of 6.0 ML
41 ML/d to 59 ML/day (an
increase in the water Expand the existing Industrial Park Reservoir
supply of 18 ML/d) from a total storage capacity of 6.6 ML to 14.8
ML (an increase of 8.2 ML)
Central Maintain "functional" Expand the existing Third Avenue Reservoir
capacity of Kingston from a total storage capacity of 23.2 ML to 29.0
Central WPP, 95 ML/day | ML (an increase of 5.8 ML)
East Supplied by James Street | A new Kingston Highway 15 in-ground
BS from Kingston Central, | Reservoir and Pumping Station with a total
12 ML/day storage capacity of 6.4 ML
i) As indicated in Table A.12, the required storage capacities for the

Industrial Park Reservoir for each study year are very similar;
accordingly, the existing reservoir should be expanded from an existing
storage capacity of 6.6 ML to 16.7 ML (an expansion of 10.1 ML) for the
study year 2011.

Based on Table A.12, a new O’Connor Drive Reservoir, with a total
storage capacity of 6.5 ML is required for the study year 2011. Since
the required expansion to 9.6 ML (an increase of 3.1 ML) would be
required for the study year 2016, potentially, the reservoir storage

capacity of 9.6 ML should be provided for the study year 2011.

The required water supply expansions of the Kingston West WTP for the study
years 2011, 2016 and 2026 have been provided in graphical form in Figure
A.1, on the following page.
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Figure A.1 - Alternative 1 — Independent Kingston West
Maximum Day vs. Existing Plant Functional Capacity

90
80
70 == Kingston West MDD
|
60 - f :
| | Total: )
18 ML/day | | 36 ML/day -.-Klngs§0n West WTP
50 4 | | Functional Capacity
2 | | (41 ML/day)
° | |
g | |
i |
40+------- - - - -, - - - ----° it
| | |
| | |
| | |
30 1 | | |
| | |
| | |
| | |
20 + | | |
| | |
| | |
| | |
10 A | | |
| | |
| | |
| | |
0 T T
2011 2016 2026

Year

Simcoe Engineering Group Limited FINAL Page 44 of 55



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2) APPENDIX A

As indicated in Figure A.1, a minimum expansion of the Kingston West WTP
of 24 ML/d would be required for the study year 2011 (to accommodate the
increased demand immediately following the study year 2011 to the study year
2016). An additional expansion of the Kingston West WTP of 12 ML/d would
be required for the study year 2016 (to accommodate the increased demand
immediately following the study year 2016 to the study year 2026).

The required water supply from the Kingston Central WPP for the study years
2011, 2016 and 2026 has been provided in graphical form in Figure A.2, on
the following page. It should be noted that the determined “functional” capacity
of the Kingston Central WPP of 95 ML/d would not be exceeded in the study
year 2026.
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Figure A.2 - Alternative 1 — Independent Kingston Central
Maximum Day vs. Existing Plant “Functional” Capacity
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1.3.3 Alternative 2 — Interconnected Systems (maintain Kingston Central WPP
operational and provide all required additional water supply by
increasing the capacity of the Kingston West WTP)

The required water supply and storage requirements for Alternative 2 have
been provided in Table A.13, following.

Table A.13 - Summary of the Water Supply and Storage Requirements for

Alternative 2

Alternative 2 |

Water Supply

Required Additional Water Storage

Study Year 2026

West Increase the existing A new O'Connor Drive in-ground Reservoir
“functional” water supply and Pumping Station with a total storage
capacity of the Kingston capacity of 8.0 ML
West WTP from 41 ML/d to
a total water supply capacity
of 72 ML/d (an increase in
the water supply capacity of
31 ML/d)

Central Maintain the existing Expand the existing storage capacity of the
"functional" water supply Third Avenue Reservoir from 23.2 ML to
capacity of the Kingston 27.9 ML (an increase of 4.7 ML)
Central WPP as 95 ML/day

East Supplied by James Street A new Kingston Highway 15 in-ground
BS from the Kingston Reservoir and Pumping Station with a total
Central, 20.3 ML/day storage capacity of 6.4 ML

Interconnection Locations
Open Bath Road valve
New 400 mm watermains on Princess Street and on John Counter Boulevard

A new 1050 mm watermain connecting the existing Kingston West WTP discharge pipes on
Front Road to the end of the existing 450 mm watermain on King Street.

Alternative 2 |

Water Supply

| Required Additional Water Storage

Study Year 2016

Street BS from the Kingston
Central WPP, 15 ML/day

West Increase the water supply A new O'Connor Drive in-ground Reservoir
capacity of the Kingston and Pumping Station with a total storage
West WTP from 41 ML/d to | capacity of 6.5 ML
50 ML/day (an increase in
the water supply of 9 ML/d)

Central Maintain the existing Expand the existing storage capacity of
"functional" water supply the Third Avenue Reservoir from 23.2 ML
capacity of the Kingston to 27.9 ML (an increase of 4.7 ML)
Central WPP, 95 ML/day

East Supplied by the James A new Kingston Highway 15 in-ground

Reservoir and Pumping Station with a total
storage capacity of 6.4 ML

Interconnection Locations
Open Bath Road valve
New 400 mm watermains on Princess Street and on John Counter Boulevard
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Alternative 2

Water Supply

| Required Additional Water Storage

Study Year 2011

Street BS from the Kingston
Central WPP, 12 ML/day

West Increase the water supply A new O'Connor Drive in-ground Reservoir
capacity of the Kingston and Pumping Station with a total storage
West WTP from 41 ML/d to | capacity of 6.0 ML
50 ML/day (an increase in
the water supply of 5 ML/d)

Central Maintain the "functional” Expand the existing storage capacity of the
water supply capacity of the | Third Avenue Reservoir from 23.2 ML to
Kingston Central WPP, 95 27.2 ML (an increase of 4.0 ML)
ML/day

East Supplied by the James A new Kingston Highway 15 in-ground

Reservoir and Pumping Station with a total
storage capacity of 6.4 ML

Interconnection Locations
Open Bath Road valve
New 400 mm watermains on Princess Street and on John Counter Boulevard

The required water supply for Alternative 2 for the study years 2011, 2016 and
2026 have been provided in graphical form in Figure A.3, on the following

page.
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Figure A.3 - Alternative 2 — City of Kingston Maximum Day vs. Existing Plants
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As indicated in Figure A.3, a minimum water supply expansion of 9 ML/d
would be required at the Kingston West WTP for the study year 2011 (to
accommodate the increased demand immediately following the study year
2011 to the study year 2016). An additional water supply expansion of 22
ML/d would be required at the Kingston West WTP for the study year 2016 (to
accommodate the increased demand immediately following the study year
2016 to the study year 2026).

Since Alternative 2 is based on the “functional” water supply capacity of the
Kingston West WTP and on the “functional” water supply capacity of the
Kingston Central WPP, potentially, upgrades to the existing plants could be
provided to increase the “functional” water supply capacity of one or both
plants (Kingston Central WPP most likely) to increase the combined water
supply by the required 5 ML/d for the study year 2011 and, potentially,
increase the combined water supply by the required 9 ML/d for the study year
2016.

An increase in the “functional” water supply capacity of the Kingston Central
WPP appears to be unlikely; accordingly, it would appear that for Alternative 2,
an increase in the water supply capacity at the Kingston West WTP should be
provided for the study year 2026 for the study year 2011 (i.e., provide an
increase in capacity of 31 ML/d for the study year 2026).

1.3.4 Alternative 3 — Interconnected systems (retire the Kingston Central WPP
and supply all water from the Kingston West WTP)

The required water supply and storage requirements for Alternative 3 have
been provided in Table A.14.

Table A.14 - Summary of the Water Supply and Storage Requirements for
Alternative 3

Alternative 3 | Water Supply | Required Additional Water Storage

Study Year 2026

West Increase the water supply A new O'Connor Drive in-ground Reservoir
from the Kingston West and Pumping Station with a total storage
WTP from a “functional” capacity of 8.0 ML

water supply capacity of 41
ML/d to 167 ML/day (an
increase in the water supply
of 126 ML/d)

Central Retire the Kingston Central | Expand the existing storage capacity of the
WPP Third Avenue Reservoir from 23.2 ML to
27.9 ML (an increase of 4.7 ML)
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East

Supplied by the James
Street BS from the Kingston
Central WPP, 20.3 ML/day

A new Kingston Highway 15 in-ground
Reservoir and Pumping Station with a total
storage capacity of 6.4 ML

Interconnection Locations
Open Bath Road valve
New 400 mm watermains on Princess Street and on John Counter Boulevard

A new 1050 mm watermain connecting the existing discharge watermains from the Kingston
West WTP and the Kingston Central WPP.

1.3.5 Alternative 4 — Interconnected systems (provide a new WTP and retire
the Kingston Central WPP and the Kingston West WTP)

The required water supply and storage requirements for Alternative 4 have
been provided in Table A.15, following.

Table A.15 Summary of the Water Supply and Storage Requirements for

Alternative 4

Alternative 4

| Water Supply

| Required Additional Water Storage

Study Year 2026

A new WTP with a water
supply of 167 ML/day

West Retire the Kingston West A new O'Connor Drive in-ground Reservoir
WTP and Pumping Station with a total storage
capacity of 8.0 ML
Central Retire the Kingston Central | Expand the existing storage capacity of the
WPP Third Avenue Reservoir from 23.2 ML to
27.9 ML (an increase of 4.7 ML)
East Supplied by the James A new Kingston Highway 15 in-ground

Street BS from the Kingston

Central WPP, 20.3 ML/day

Reservoir and Pumping Station with a total

storage capacity of 6.4 ML

Interconnection Locations

Open Bath Road Valve

New 400 mm watermains on Princess Street and on John Counter Boulevard

A 1050 mm watermain connecting the existing discharge watermains from the Kingston West
WTP and the Kingston Central WPP.

Alternatives 1, 2, 3, and 4 have been illustrated in Figures A.4, A.5, A.6 and
A.7, on the following pages.

1.4 Items identified to provide timely expansions of water supply and
distribution system facilities for the City of Kingston
1.4.1 General

As expected, modelling for Kingston West, Kingston Central and Kingston
East, for the study years 2026, 2016 and 2011 has identified certain items that
need to be addressed on as soon as possible basis. The items are generally
based on observations of the distribution system watermains and facilities
(e.g., reservoirs not filling as expected, minimal flows in watermains for an
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1.4.2

interconnected system and other). The items identified have been presented
below. Additional modelling has been carried out to identify and present the
selected methods to address these items.

Items identified

)

For an interconnected Kingston West and Kingston East water supply
and water distribution system (Alternative 2), the required additional
water supply from the Kingston West WTP, to accommodate the
Kingston West water demands for the study year 2011, would be 5
ML/d. For the study year 2016, the water supply from the Kingston
West WTP would need to be increased to supply 9 ML/d.

For an independent Kingston West water supply and distribution
system, the water supply from the Kingston West WTP would need to
be increased to supply 17.9 ML/d for the study year 2011. For the study
year 2016, the water supply from the Kingston West WTP would need
to be increased to supply 24 ML/d.

If the Bath Road valve was opened and the Princess Street and the
John Counter Boulevard interconnection watermains were provided, the
required water supply expansion of the Kingston West WTP, to satisfy
the Kingston West water demands for the study year 2011, would be
reduced by 12.9 ML/d (17.9 ML/d - 5 ML/d).

The expected minimum water supply expansion of the Kingston West
WTP would be provided to supply water for the study year 2016. For an
interconnected City of Kingston versus an independent Kingston West
water supply and distribution system, the required water supply from
the Kingston West WTP would be reduced from 23.7 ML/d to 9 ML/d.

The above is based on the “functional” water supply capacity of the
Kingston West WTP and the Kingston Central WPP. Upgrades to the
existing plants could provide an increase the “functional” water supply
capacity of one or both plants. It has been determined that increasing
the existing “functional” water supply capacity of either plant should not
be considered as an option.

Since an increase in the “functional” water supply capacity of the
Kingston Central WPP should not be considered, it would appear that
for Alternative 2, an increase in water supply capacity at the Kingston
West WTP should be provided for the study year 2026 for the study
year 2011 (i.e., provide an increase in the water supply of 31 ML/d for
the study year 2011). An intermediate expansion would remain as an
option, as presented in Item 1.2.3, above.
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i) Regardless of the alternative selected as the preferred solution, based

ii)

on modelling, the Old Colony Road BS and the Collins Bay Road BS
could both be retired. Both water booster stations were constructed
prior to the provision of the Creekford Elevated Tank and a proposed
O’Connor Drive Reservoir and Pumping Station. The Creekford Road
Elevated Tank and an O’Connor Drive Pumping Station would provide
increased static water pressure to the most northwestern location
(Westbrook) in Kingston West. An O’Connor Drive Reservoir and
Pumping Station would supply water from Pressure Zone 2, as opposed
to Pressure Zone 1.

Adjustment in the existing open and closed valves would be required
such that Pressure Zone 2a would be connected directly to Pressure
Zone 2 and not Pressure Zone 1.

With the Old Colony Road BS retired and the appropriate open and
closed valves adjusted, there would only be two pressure Zones in
Kingston West, Pressure Zone 1 and Pressure Zone 2.

Regardless of the alternative selected as the preferred solution, a new
reservoir and pumping station would be required for Kingston West,
Pressure Zone 2. The most logical location to install this required
reservoir and pumping station would be on O’Connor Drive, on City-
owned land and of sufficient size. The actual location would be
determined during the next Phase of the Class Environmental
Assessment.

Regardless of the alternative selected as the preferred solution, the
Gardiners Road BS and the Sydenham Road BS could be retired
[existing Pressure Zone 2b and 2c would become one pressure zone
(Pressure Zone 2)].

Retiring the Gardiners Road BS and the Sydenham Road BS would be
desirable.

Both booster stations could be retired once an O’Connor Drive
Reservoir and Pumping Station and a 600 mm watermain on O’Connor
Drive (from an O’Connor Drive Reservoir and Pumping Station to
Gardiners Road) and a 400 mm watermain on Cataraqui Woods Drive
(from just east of Gardiners Road to Sydenham Road) were installed.

The Sydenham Road BS could be retired while still providing sufficient
pressure at the north end of Sydenham Road for the peak hour
condition. Once the 400 mm watermain on Cataraqui Woods Drive
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Vi)

vii)

viii)

between Gardiners Road and Sydenham Road is completed, a suitable
fire flow would be provided with the Sydenham Road BS retired.

Regardless of the alternative selected as the preferred solution, a new
reservoir and pumping station would be required for fire and
equalization storage in the northern portion of Kingston East. A
proposed suitable location to install this required reservoir and pumping
station would be in the northern portion of Kingston East adjacent to
Kingston Highway 15 (the location was established on the west side, for
modelling purposes). The actual location would be determined during
the next Phase of the Class Environmental Assessment.

Regardless of the alternative selected as the preferred solution, the
southern portion of Kingston East would require no upgrades for all
study years.

The existing reservoir at the Kingston West WTP would be reserved to
provide additional chlorine contact time and for other in-plant
requirements, such as back washing filters. The available volume of this
on-site reservoir has not been included in the required water distribution
system storage requirements for any of the alternatives being
considered.

At an appropriate time, the Kingston Central WPP should be retired due
to the increasing age of the facility and the requirement for on-site water
storage for chlorine contact time and other in-plant uses, such as back
washing filters. This should be considered during the evaluation of
alternatives to determine the preferred solution and the timing for
implementation of the preferred solution. The Master Plan for Water
Supply has been prepared based on the assumption that the Kingston
Central WPP would remain in operation to the study year 2026.

The Third Avenue Reservoir would need to be expanded for Alternative
1 only. The existing pumps in the Third Avenue Reservoir and Pumping
Station should be reviewed to determine if the existing pumps,
operating in parallel at the maximum day plus fire flow rate, could
operate within an acceptable range on the pump curves (i.e., not
operate at the very end of the pump curves, which would create pump
cavitation). This would be addressed during the next Phase of the Class
Environmental Assessment.
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1.5 Expanded Study Area 2026A for Preferred Solution
Once the preferred solution has been selected, an expanded study area
(increased development and population) will be reviewed (Section 9 of the
main Report), based on the selected preferred solution.

END
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1 Impact of an “Expanded Study Area” for the Preferred Solution for the
Study year 2026 (2026A)

1.1 Introduction

The preferred solution (Alternative 2) is based on increasing the water supply
capacity of the Kingston West WTP, maintaining the “functional” water supply
capacity of the Kingston Central WPP, providing watermains to interconnect
the two existing independent water supplies and distribution systems (at
appropriate locations) and required system infrastructure upgrades to form a
unified City of Kingston water supply and distribution system.

Utilities Kingston wished to know the potential impacts on the preferred
solution for an “expanded study area”, presented in Sub-Section 3.1 of the
main Report.

The “expanded study area” has been based on the City of Kingston’s
comprehensive secondary planning areas, including the expanded
development areas GA3, GA4, GA5, as presented in the Urban Growth
Strategy, Final Report 2004, and additional development areas A, B, C and D.
A plan indicating the City of Kingston’s comprehensive secondary planning
area has also been presented in Sub-Section 3.1 of the main Report.

As should be expected, with an increased population; hence, an increased
drinking water demand, the drinking water supply, water storage, booster and
pumping stations and watermain infrastructure, required to accommodate the
increased drinking water demand, would increase.

In order to determine the impact of an “expanded study area” on the
infrastructure requirements for the preferred solution, the additional drinking
water demands have been calculated, incorporating the additional
development areas associated with this “expanded study area”, as indicated in
Table B.3, on page 4, (also presented at the two Public Information Centres)
and the associated modelling has been completed, incorporating the
increased drinking water demands.

The “expanded study area” water demands and the required increase in the
water supply and certain distribution system infrastructure, for the preferred
solution, have been provided for the study year 2026 and referred to as the
study year 2026A.

The significant “expanded study areas” would be located: north of Highway
401 (GAD), west of service area GA2 (West) (GA3) and in the most eastern
portion of Kingston East (GA4).
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1.2

Since the development plans are not known in the “expanded study areas”,
looped watermain systems have been provided (in an estimated logical
manner), as required, such that the water demands could be appropriately
apportioned throughout the “expanded study areas”.

It has been assumed that the majority of the cost for all watermains required to
service the “expanded study area” would be developments costs and at no
cost to Utilities Kingston. Certain costs have been included as Utilities
Kingston's costs to provide increased size watermains, only. Cost sharing to
increase the size of currently established watermains, as required for
development purposes, would be likely; however, these costs have not been
included.

Certain information regarding the study year 2026A has been indicated in
Section 3 of the main Report. This information has been presented again in
this Section.

Certain relevant information has been provided for both the study year 2026
and the study year 2026A, for ready comparison purposes.

The additional water supply required, the impact on the required infrastructure
in the water distribution system and the potential impact on the water
distribution system pressures, as determined by modelling, and the associated
costs, as indicated in this Section, have been prepared for consideration by
Utilities Kingston.

Anticipated Items of note

) Based on existing ground contours in GA3, GA4 and GAS5, the ground
elevations would increase as the potential service areas expand to the
north, to the west and to the east. This increase in ground elevations
could pose water-servicing impacts. The existing ground contours have
been indicated in Figure B.1, on the following page.

i) For the considerably large expanded development area, GA5, a water
booster pumping station would likely be required to provide the required
water distribution system pressures to this higher ground elevation
area.

) For the expanded development area, GA4, an increase in the capacity
of the pumps at the James Street BS would be required.

V) For the study year 2026, the system pressures, during the peak hour
demand periods, were near the minimum required pressure of 275 kPa
(40 psi) in the area just south of Highway 401, between Division Street
and Montreal Street. With the increased water demands in GA5, these
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water pressures, during the peak hour demand periods, would be
expected to decrease below the required minimum water pressure.
Accordingly, a booster pumping station in the area of Division Street
and Benson Street, at an appropriate location, should be considered
“as required”. There is a considerable difference in the ground elevation
between the areas south of Highway 401 to the most northerly location
in GA5. A thorough examination of the booster station discharge
pressure would be required.

In addition, additional water storage, likely to be provided in an elevated
water storage tank, north of Highway 401 (at the most northern and
central location in GA5), would also be likely to in order to provide the
peak hour and fire flow demands in GA5. Due to the significant
difference in elevation, measures, such as pressure reducing valves on
certain water service connections, could be required for the serviced
portions of GA5 at the lowest existing ground elevations (along the
western boundary of GAS).

V) The pressure zone boundaries between Pressure Zone 1 and Pressure
Zone 2 would likely require further adjustment, as a result of the
“expanded study areas”.

Vi) With the provision of a new water booster pumping station, to service
development in GA5, a new pressure zone would be created
downstream of the water booster pumping station.

1.3 Population and water demands for an “expanded study area” for the
study year 2026A

1.3.1 Population projections

The future water demands have been based on population growth and the
average day, per capita consumption rate. Population growth projections have
been calculated based on “The City of Kingston Micro Demographic Model”
(updated January 2006). This model was used to identify the population in
each Census Tract within the study area for the both study years 2026 and
2026A.

The projected populations for both study years, for Kingston West, Kingston
Central and Kingston East, have been indicated in Table B.1.

Table B.1: Population Summary
Study West
year Zonel| Zone 2| Total Central East Total
2026 34,266 | 27,862 | 62,128 | 61,599 | 16,933 140,660
2026A | 34,266 | 55,888 | 90,154 | 72,726 | 30,405 193,285
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The projected population for the study year 2026A has been obtained by
adding the additional population for the “expanded study area” to the study
year 2026 population. The additional population for the study year 2026A has
been indicated in Table B.2.

Table B.2: Study Year 2026A Additional Population

GA3 GA4 GA5 A B C D Total
Land Area (Ha) 515 295 242 139 43 35 9 1,278
Population 20,700 | 13,110 | 9,718 | 5,595 | 1,731 | 1,409 | 362 | 52,625

Notes:

1. Population yields were provided in the Urban Growth Strategy, Final Report 2004.

2. Populations for areas A, B, C, and D have been calculated based on the same average
residential densities used to determine the populations for the growth alternatives (UGS,
Interim Report No. 2, 2004) i.e., 25 units/gross ha, 2.3 persons per household and 70%
residential land use.

1.3.2 Projected maximum day demands versus water treatment plant
capacities

The projected maximum day demands for the preferred solution for the study
year 2026A and 2026 (for comparison purposes), as compared to the
“functional” water supply capacity of the two, water treatment plants,
combined, have been indicated in “million litres per day” (ML/d) in Table B.3.

Table B.3: Maximum Day Demand Versus Existing Plants Capacities
Study year Maximum Day Plants Deficit in Plants
Demand “Functional” “Functional” Capacity
(ML/d) Capacity (ML/d) (ML/d)
2026
Kingston West 65.5 41.0 24.5
Kingston Central
(including Kingston East) 101.2 95.0 6.2
Kingston Central 80.9 - --
Kingston East 20.3 -- --
Total 167 136.0 31
2026A
Kingston West 92.5 41.0 515
Kingston Central
(including Kingston East) 123.5 95 28.5
Kingston Central 91.6 -- --
Kingston East 31.8 -- --
Total 216 136.0 80

1.3.3 Water supply requirement

From Table B.3, the maximum day demand, for the study year 2026A, for
Kingston West would be 92.5 ML/d, the maximum day demand for Kingston
Central would be 91.6 ML/d, the maximum day demand in Kingston East
would be 31.8 ML/D (the combined maximum day for Kingston Central,
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1.4

141

1.4.2

including Kingston East, would be 123.5 ML/d and the maximum day demand
for the City of Kingston would be 216 ML/d.

The maximum day discharge from the Kingston Central WPP into the City of
Kingston water distribution system would be 95 ML/d. The difference in the
required maximum day demand (216 ML/d — 95 ML/d) or, 121 ML/d would be
supplied from the Kingston West WTP. This would require an expansion in the
water supply capacity of the Kingston West WTP of 80 ML/d (121 ML/d — 41
ML/d).

To satisfy the maximum day demand condition in Kingston Central (including
Kingston East), 28.5 ML/d (123.5 ML/d — 95 ML/d) or, would need to be
supplied to Kingston Central (including Kingston East) from the Kingston West
WTP.

To satisfy the maximum day demand condition in Kingston West, 51.5 ML/d
(92.5 ML/d — 41 ML/d) would need to be supplied to Kingston West from the
Kingston West WTP. Again, the total required additional water supply from the
Kingston West WTP would be 80 ML/d (28.5 ML/d + 51.5 ML/d).

In order to allow sufficient volume for other non-metered uses, such as
additional chlorine contact time, back washing of the filters and other, the
required plant water supply capacity has been increased by 6 per cent;
accordingly, the required Kingston West WTP *“rated” water supply capacity
should be 85 ML/d.

Water storage requirements
General

The water storage requirements for the “expanded study area” for the study
year 2026A would increase significantly.

Water storage requirement summary for the study year 2026A
The deficit in the required water storage for the preferred solution for the

“expanded study area” for the study years 2026 and 2026A has been
indicated in Table B.4, below.

Table B.4: Water Storage Deficit Summary for the
Preferred Solution

Water Storage Deficit (m°)
Interconnected Water Distribution System
2026 8,842
2026A 24,199
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The water storage deficit has increased approximately three-fold for the study
year 2026A.

The water storage requirements, pending site conditions/expansion
adjustments, have been indicated in Table B.5, on the following page.
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Table B.5: Study year 2026A City of Kingston Water Storage Requirements
. Kingston Central :
Kingston West (including Kingston East) Combined
Zonel | Zone2 | Sub-total | Central| East | Sub-total Total
MOE Fire Flows
Population 34,266 55,888 90,154 72,726 | 30,405 103,131 193,285
Historical Max Day Factor 1.77 1.77 1.77 1.39 1.39 1.39 1.5
Max. Day Demand (ML/d) 43.6 65.5 109.1 84.9 29.5 114.4 215.9
Fire Flow rate (L/s)* 354 378 378 378 325 378 378
Fire Flow Duration (hr)* 5.0 6.0 6.0 6.0 5.0 6.0 6.0
Storage Requirements
- Fire (m?3) 6,372 8,165 8,165 8,165 5,850 8,165 8,165
- Equalization (m3) 10,910 16,365 27,276 21,222 7,370 28,592 53,970
- Emergency (ms3) 4,321 6,133 8,860 7,347 3,305 9,189 15,534
- Total (m3) 21,603 30,663 44,301 | 36,733 | 16,526 45,946 77,669
Existing Storage
- Total (m?3) 14,700 6,800 21,500 26,600 5,370 31,970 53,470
- Total Functional (m3) 5,870 1,700 7,570 14,700 | 1,060 15,760 23,330
Storage Surplus
- Total (m3) -6,903 -23,863 -22,801 | 10,133 | -11,156 -13,976 -24,199
- Functional (m3) -5,040 -14,665 -19,706 -6,522 | -6,310 -12,832 -30,640
*Based on MOE guidelines App N Table 2
It has been assumed that the Pressure Zone 1 maximum day demand is 40% of the total maximum day demand in Kingston West and that the
Pressure Zone 2 maximum day demand is 60% of the total maximum day demand in Kingston West

Simcoe Engineering Group Limited
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1.5 “Expanded study area” for the study year 2026A
1.5.1 Expanded development area GA3
The provision of an O’Connor Drive Reservoir and Pumping Station would be
required to provide the current required fire and equalization storage, as well
as providing the maximum day demands in Pressure Zone 2.
The infrastructure size and the required piping and future pumping
requirements of the Pumping Station for the study year 2026A should be
provided for in the study year 2011 in order to allow ready installation of future
pumps and associated mechanical, electrical and control equipment, to
accommodate the 2026A demands, or greater.
The total dynamic head of the pumps would remain as for the study year 2011
(sufficient to fill the Creekford Road Elevated Tank).
1.5.2 Expanded development area GA5

In order to supply water to the most northern (and central) location in GA5, a
water booster pumping station would be required, drawing water from
Pressure Zone 1.

The existing water pressures during the peak hour demand periods for the
study year 2026, for the area just east of Division Street to Montreal Street,
just south of Highway 401, were near the minimum required water pressure of
275 kPa (40 psi).

The provision of a water booster pumping station on Division Street and Perth
Road was investigated. If a water booster station was located on Division
Street, north of Benson Street, the water demands in GA5 would reduce the
existing water pressures in the area between just east of Division Street and
Montreal Street, just south of Highway 401, to below the required minimum
pressure of 275 kPa (40 psi); accordingly, if a water booster pumping station
was located on Division Street, it would need to be located south of Benson
Street.

The ground elevation on Division Street, just south of Benson Street, is 84
metres. North of Benson Street the ground elevation decreases to 83 metres.

The ground elevation at the north (and central) location in GA5 is 130 metres.
With the maximum allowable discharge pressure of 690 kPa (100 psi) from a
water booster pumping station on Division Street, just south of Benson Street,
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the residual pressure would be significantly less than the required minimum
system water pressure of 275 kPa (40 psi) at the highest ground elevation in
GAb5 (at the northern and central location in GAS).

This condition would preclude the location of the required water booster
pumping station being located on Division Street.

The ground elevation on Benson Street increases from 84 metres to 100
metres just easterly of Division Street. If the water booster pumping station
was located on Benson Street at a ground elevation of 100 metres, with a
discharge pressure of 690 kPa (100 psi), the required minimum pressure of
275 kPa (40 psi) could readily be provided at the highest ground elevation of
130 metres in GA5.

With a Benson Street BS located at a ground elevation of 100 metres, the
existing water pressures in the area between just east of Division Street and
Montreal Street would increase to near the maximum water pressure of 690
kPa (100 psi).

There is an existing 400 mm watermain on Benson Street that continues on
other streets easterly to Montreal Street; accordingly, the proposed watermain
route from a Benson Street BS would follow the existing 400 mm watermains
to Montreal Street (at Sheppard Street). A new 500 mm watermain would be
required from Montreal Street (commencing at Sheppard Street), northerly,
crossing Highway 401, to McAdoo’s Lane, then, westerly on McAdoo’s Lane to
a GAbS elevated water storage tank (located at the highest ground elevation at
the approximate mid-point of the northern boundary of GA5).

The elevated water storage tank has been ideally located to service GAS5.

The resultant water pressure at a GA5 elevated water storage tank would be
above the minimum required system pressure of 275 kPa (40 psi) for the peak
hour demand condition.

The route for the 500 mm watermain would likely follow the internal road
system in the GA5 development area, westerly and northerly from Montreal
Street, south of McAdoo’s Lane. This would decrease the length of the 500
mm watermain and would allow this watermain to provide two functions;
namely, the water supply to a GA5 elevated water storage tank and a water
distribution header, westerly and northerly, through the middle of the
expanded development area.
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153

With the provision of a Benson Street BS, a new pressure zone, Pressure
Zone 2D, would be created for all areas serviced easterly and northerly (GA5)
of the location of a Benson Street BS. The Pressure Zone 2D boundary has
been indicated in Figure B.2, on the following page.

The water services south of Highway 401 in the new Pressure Zone 2D would
benefit through much increased water pressure.

Due to the significant difference in elevation, measures, such as pressure
reducing valves (located inside the building being serviced) on certain water
service connections, would be required for the serviced portions of GA5 at the
lowest existing ground elevations (along the western boundary of GA5).

If development in the expanded development area GA5 were to proceed, the
Benson Street BS, the 500 mm watermain and a 6 ML GA5 Elevated Storage
Tank would be required as soon as any significant development was
scheduled to proceed.

Unfortunately, the study year 2026A capacity of a GA5 Elevated Tank could
not be phased nor, could the installation of the 500 mm watermain supply to
the elevated tank.

Potentially, only the booster pumps in a Benson Street BS could be phased.
The building for a Benson Street BS and all other associated works would be
required as soon as any significant development was scheduled to proceed.

Expanded development area GA4 (south of Kingston Highway 15
motorized valve)

The populations that would be serviced for the study year 2026A have been
indicated in Table B.6, including the MOE Guideline requirements for fire flows
for the actual populations being serviced in the study year 2026A.

Table B.6 - Storage Capacity Required for GA4

Study year 2026A
Population 17,962
Maximum day demand (ML/day) 20.5
Fire flow rate (L/s) 257
Fire flow duration (hrs) 4

A = Fire Storage (m°) 3,700
B = Equalization Storage (m®) 5,125
C = Emergency Storage (m®) 2,206
Total storage requirement (m®) 11,000

The total water storage requirement would include the existing water storage
in the DND Elevated Tank and the Milton Road Standpipe; accordingly, the
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required additional storage capacity required would be 7 ML (11 ML — 2.27 ML
—1.77 ML).

The stopping and starting of the booster pumps at the James Street BS is
currently controlled only by the water level in the DND Elevated Tank.

A secondary control would be required such that the pumps in the James
Street BS would not stop until the DND Elevated Tank, the Milton Road
Standpipe and the new water storage facility were all at the high water level.

With regard to the motorized control valve on Highway No. 2, it would still be
required to allow the water retained in the Milton Road Standpipe and a new
water storage facility to be used in order to prevent long detention times in
both facilities. Accordingly, the existing control of the motorized control valve
would require modification such that the motorized control valve would only
close once the water levels in the Milton Road Standpipe and a new water
storage facility both reached the top water level, at which point, the motorized
control valve would close.

To consider the use of an elevated water storage tank, it would be prudent to
abandon the Milton Road Standpipe and include the storage capacity of 1.8
ML in a new, elevated water storage tank. Unfortunately, an elevated water
storage tank for the combined water storage capacity would be too large. For
this reason, combining the two water storage facilities has been considered no
further.

A 6.8 ML elevated tank (the identical size of the Creekford Road Elevated
Tank) would be sufficient to provide the additional required water storage.

The most suitable location to provide an elevated tank would be at highest
ground elevation (119 m) and at the approximate mid-point of GA4 and at the
most northerly location. Accordingly, the proposed location would be near the
north end of Rogers Side Road.

It would be logical to maintain the top water level in a Rogers Side Road
Elevated Tank the same as for the DND Elevated Tank (151.3 m) and the
Milton Road Standpipe (151.3 m). With an identical top water level, there
would be no change in the system pressures as exist in the current water
distribution system in the southern portion of Kingston East.

The system pressure adjacent to a Rogers Side Road Elevated Tank would be
32.3 m (151.3 m — 119 m) or, 316 kPa (46 psi). This would satisfy the
minimum water pressure requirement of 275 kPa. The suggested location
would be ideal to service development area GA4.
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The water supply to the Rogers Side Road Elevated Tank would be provided
by a new 400 mm watermain from Highway No. 2. The 400 mm watermain
would act as a common inlet and outlet from the tank and would also provide
the main distribution system watermain to service a large portion of GA4.

As indicated above, the Milton Road Standpipe and a Rogers Side Road
Elevated Tank would require an additional control to ensure that the James
Street BS would not stop until the DND Elevated Tank, the Milton Road
Standpipe and a Rogers Side Road Elevated Tank were all at the high water
level. As also indicated above, the Highway No. 2 motorized control valve
would remain as current; except, both the Milton Road Standpipe and a
Rogers Side Road Elevated Tank would both need to reach the top water level
before the motorized control valve would close.

Based on modelling, an altitude valve would be required in the DND Elevated
Tank and the Milton Road Standpipe.

If development in the “expanded study area” GA4 was to proceed, the 6.8 ML
Rogers Side Road Elevated tank, the 400 mm supply watermain from Highway
No. 2 and an increase in the capacity of the pumps at the James Street BS
would be required following the study year 2016.

1.6  Water distribution system modelling for development areas GA3, GA4,
GA5, A, B, C, and D for a maximum day plus fire flow condition for 2026A

1.6.1 General

The required water supply and distribution facilities, as provided in the
Sections above, have been developed through the use of the water distribution
model.

Specific modelling for 2026A has been completed for the condition of a
maximum day plus fire flow condition in GA3, GA4, GAS5, A, B, C and D.

1.6.2 Modelling for the maximum day plus fire flow condition for 2026A in GA3

The water supply to accommodate a maximum day plus fire flow in GA3 would
be supplied from an O’Connor Drive Reservoir and Pumping Station and the
existing Creekford Road Elevated Tank.

The distance from these two facilities to development area GAS3 is extensive;
accordingly, in order to supply sufficient flow to GA3, it was necessary to
provide an increased diameter watermain from Gardiners Road to GA3 in the
model.
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In order to provide a suitable maximum day plus fire flow to GA3 in Pressure
Zone 2, a 500 mm watermain for the total length from Gardiners Road to GA3
was required. Some of the watermains along the selected route were planned
300 mm development watermains; others replaced existing 300 mm
watermains and others were watermains assumed as required in GA3 (no
development plans).

The proposed general alignment of the 500 mm watermain has been indicated
in Figure B.3, on the following page.

Based on modelling, with the provision of the 500 mm watermain on Cataraqui
Woods Drive (commencing at Gardiners Road) to GA3, a suitable fire flow, at
a residual pressure of 150 kPa, would be available in GAS.

1.6.3 Modelling for the maximum day plus fire flow condition for 2026A in GA4
The water supply to accommodate a maximum day plus fire flow in GA4 would
be supplied from the DND Elevated Tank, the Gore Road Standpipe and a
Rogers Side Road Elevated Tank.

A fire was simulated at a location on Highway No. 2 near the intersection with
Glen Lawrence Crescent (east of Rogers Side Road).

Based on modelling, the required fire flow of 257 L/s for a duration of four
hours, at a residual pressure of 150 kPa, would be available.

1.6.4 Modelling for the maximum day plus fire flow condition for 2026 in GA5

The water supply to accommodate a maximum day plus fire flow in GA5 would
be supplied from a GA5 Elevated Tank.

A fire was simulated at a location just east of Perth Road immediately south of
McAdoo’s Lane.

Based on modelling, the required fire flow of 200 L/s for a duration of three
hours, at a residual pressure of 150 kPa, would be available.

1.7 Realignment of the pressure zone boundary between Pressure Zone 1
and Pressure Zone 2 in Kingston West and a potential new pressure
zone (Pressure Zone 2D), north of Highway 401, west of Montreal Street

1.7.1 General
The expanded development area in GA3 has required the Pressure Zone

Boundary between Pressure Zone 1 and Pressure Zone 2 and a potential new
pressure zone, Pressure Zone 2D, in the area north of Highway 401, west of

Simcoe Engineering Group Limited FINAL Page 13 of 34



300 mm

I | S
00 mm | — /
[COLLINS BfY RD.
BOOSTERSTATIO!
£
& 5
Lo, 2
A
2 /
9
0% ‘
Ly \\ <.
\
COLLINS BAY
2
/

NOTES:

1. DATA SOURCES: FIGURE W1, CITY OF KINGSTON URBAN GROWTH
STRATEGY, JULY, 2004; UTILITIES KINGSTON FILE INFORMATION

|
7 — GAS
ELEVATED
TANK
Z # creerdkoro. \. -
m_wmu\ \. ), » — — 500mm oa%
450 mm — S
/ PRESSURE
300mm
ey - - | ¢ |zone2o |
s gl £ £ &
\ N —MPR wc=~m £ o Zo0mm
\ ZONE g m [ ] 300mm
300 mm
490 fom KINGSTON HWY. 15
/ > poct
S
= £ 5 ) 2
g == < BOOST] 7
S £ _LI_ = 8 N I - STATI
E O'C@NNOR DR. | ~ €
3 RES] )
=3 (=l p— Y/
P PUMPING Y I 2l - - F
STATION 250mm N o ] )
C—o o3 2 T _ :
= Al
DINERS RD. PRINCESS ST. 0. n ,
o] EVATED TANK § BOOSTER STATION 400 mm —A i .
&‘—\\ J _ L’ X — STANDPIPE
.- m = Eh _
%, b iy
% |
, /T
)
& | —
NM TION s
| 1 -
i \ | f
J 300mm g C/F.B. KINGSTON
(PROGREBS AVE.)
i ESERV THIRDAVENUE
1/ 3 RESERVOR 1
g s | - — ORIZE
] g oA = I
e = Ll . ]
nd 1 i d o S [HE L_ = , TED z - all
: NS N - T . = P, L Javes d 1.
a e h r BOOST|
£ .T (= OPEN EXISTING VALVE. = N Hl LR ) STATI
S { ~ 'ty N o |
- y PRESSURE L3 P,
q A
] E1 -
X u
2 [ Hﬁ !
NORMAN ROGERS
AIRPORT o4 | \
= A e
e IR (A
— ] ~
i g 1 S

L Pom‘o@mw _
—

’_A_me._.oz CENTRAL WATER
PURIFICATION PLANT

LAKE ONTARIO

&
<
»
\’1’
ROGERS SIDE RD. \»oo [
ELEVATED
— TANK £
= 2 TON/R
£ o NDPPIP
\ 2 <
S
| 7
S
£
oM. &
EVATED w
N
Mo @ WRENCE RIVER
CONTROL VAl ST 14

LEGEND

URBAN BOUNDARY

EXPANDED STUDY AREA BOUNDARY
EXISTING WATERMAINS

NEW WATERMAINS

INTERCONNECTING WATERMAINS
PRESSURE ZONE BOUNDARY

H NEW/UPGRADED FACILITY

~ )

utilities kingston
water sewer gas electricity networks
all your utility services under one roof

s Consulting Engineers

UTILITIES KINGSTON
MASTER PLAN FOR WATER SUPPLY

SIMCOE ENGINEERING GROUP LIMITED

SCALE: N.T.S.

JUNE 2007

104.24

FIGURE B.3: CITY OF KINGSTON
WATER SUPPLY AND DISTRIBUTION
SYSTEM STUDY YEAR 2026A

P:\.....\10424\Master Plan Figures\Figure 9.2, 9.3, 9.5.dwg May 2007




Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2) APPENDIX B

1.7.2

1.8

Montreal Street, to be further examined based on the ground elevations and a
logical pressure zone boundary.

Peak hour demand, pressure contour plan for the “expanded study area”

A peak hour demand, pressure contour plan (Figure B.4) for the “expanded
study area” for the study year 2026A has been included on the following page
(also enclosed, full size, in the envelope at the end of Appendix B).

A review of both Figure B.1 (ground contour plan) and the modelled available
system pressures for the study year 2026A was required in order to determine
if the required minimum system pressures were available at all locations and
to potentially adjust existing pressure zone boundaries to maximize the
available system pressures.

Of particular note, was the area north of Highway 401 and west of Montreal
Street (GA5) and the current pressure zone boundary, between Pressure
Zone 1 and Pressure Zone 2 in the area south of Taylor Kidd Boulevard and
on both sides of Bayridge Drive.

Pressure Zone 1 and Pressure Zone 2 in the area South of Taylor Kidd
Boulevard

Based on the existing ground contours (Figure B.1), the existing pressure
boundary between Pressure Zone 1 and Pressure Zone 2 generally remains
below the ground elevation contour line of 105 m. In the area south of Taylor
Kidd Boulevard, on both sides of Bayridge Drive, there are areas with
elevations greater than 105 m that are not included within Pressure Zone 2.

For the study year 2026A, even without the “expanded study area”, the
existing pressure zone boundary between Pressure Zone 1 and Pressure
Zone 2 in this area should be considered for realignment to generally remain
below ground elevation 105 m. With the “expanded study area” further
westerly (GA3), and the resulting water demands; hence, the system pressure,
consideration for the realignment of this pressure zone boundary would be
further increased.

The proposed realigned boundary between Pressure Zone 1 and Pressure
Zone 2 in the expanded development area GA3 has been indicated in Figure
B.5, on the following page.

The intent would be to minimize the Pressure Zone 1 service area, westerly of
Collins Bay Road, and to maximize the Pressure Zone 2 service area,
supplied from the Creekford Road Elevated Tank and from an expanded
O’Connor Drive Reservoir and Pumping Station.
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1.9

19.1

1.9.2

The existing ground elevations in GA3, westerly of Collins Bay Road, also
indicated that the proposed boundary between Pressure Zone 1 and Pressure
Zone 2, as indicated in Figure B.5, would be the most suitable location.
Implementation of the suggested realigned boundary between Pressure Zone
1 and Pressure Zone 2 would be subject to review by Utilities Kingston
Operations and the availability of suitable valves (to be closed). Suitable
valves to be closed to realign the pressure zone boundary should generally be
available.

The available system pressures for study year 2026A during peak hour
demand conditions, with the existing boundary between Pressure Zone 1 and
Pressure Zone 2 realigned have been indicated in Figure B.4.

Water storage pumping stations and water booster pumping stations
Industrial Park Reservoir Pumping Station

The required flow from the Industrial Park Reservoir Pumping Station would be
19.0 ML/d (220 L/s) during the peak hour demand condition and 21 ML/d (240
L/s) to satisfy the maximum day plus fire flow demand condition. The capacity
of existing pumps is adequate for peak hour flow demand conditions and
marginally adequate for the maximum day plus fire flow demand conditions.
The existing pumps should be further evaluated.

Third Avenue Reservoir Pumping Station

The required flow from the Third Avenue Pumping Station, for the peak hour
demand condition would be 30.2 ML/d (350 L/s) with a discharge pressure of
33.5 m. The required flow for the maximum day plus fire flow demand
condition would be 35 ML/d (400 L/s) with a discharge pressure of 29.0 m.
Two existing pumps, operating in parallel, as would be required, may only be
marginally adequate for the peak hour demand condition, but would not be
capable of supplying the maximum day plus fire flow except if the pumps were
in a “new” condition (not the case). There does not appear to be space
available for additional pumps; accordingly, the existing pumps should be
replaced to ensure the required performance.

The required capacity and the total dynamic head of the existing pumps at the
Third Avenue Pumping Station would be reviewed during the next Phase of
the Class Environmental Assessment. The existing power supply and motor
control centre would also require review. It is likely that the existing motor
control centre would require replacement from an age and to allow continued
service to be provided during the pumps replacement.

The ground elevation at the Tower Street Elevated Tank is 105 m and the top
water level is 139.5 m. The difference in the two elevations would be 34.5 m
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193

194

1.95

1.9.6

(239.5 m — 105 m). Under peak hour demand conditions, the inlet pressure to
the Tower Street Elevated Tank would be close to the top water level of the
tank; accordingly, an altitude valve could be required on the inlet watermain.
This would require further review during the next Phase of the Class
Environmental Assessment.

An O’Connor Drive Reservoir Pumping Station

The required maximum day flow from an O’Connor Drive Reservoir Pumping
Station would be 55.7 ML/d (645 L/s).

It should be noted that during a maximum day plus fire flow demand condition,
the flow from the Creekford Road Elevated Tank must be supplemented by
pumped flows from an O’Connor Drive Reservoir and Pumping Station. The
Pumping Station would need to be able to provide a supplementary flow
during the peak hour demand condition of 69 ML/d (800 L/s) at 63 m total
dynamic head and provide a supplementary flow during the governing
maximum day plus fire flow demand condition of 88.4 ML/d (1023 L/s) at 60 m
total dynamic head. This flow is more than twice the flow required for the
study year 2026 [35 ML/d (minimum)].

This requirement could be satisfied in a similar fashion to that for 2026, with a
total of 5 pumps, including the spare, sized at approximately 23.3 ML/d (270
L/s) at 62 m total dynamic head. The station would be similar to that for 2026,
but with larger discharge header piping to accommodate the much-increased
flow requirements. This would require further review during the next Phase of
the Class Environmental Assessment.

A Highway 15 Reservoir Pumping Station

The required maximum flow from a Kingston Highway 15 Reservoir Pumping
Station would be 19 ML/d (220 L/s) during a maximum day plus fire flow
condition. This would be unchanged from the 2026 alternative for the study
year 2026.

Water booster stations to be retired

The Gardiners Road BS, the Sydenham Road BS, the Old Colony Road BS
and the Collins Bay BS could all be retired once an O’Connor Drive Reservoir
and Pumping Station and certain watermains have been provided.

A Benson Street BS
The discharge pressure from a Benson Road BS would be 690 kPa (100 psi).

The required flow would be 12.1 ML/d (140 L/s). The required booster
pumping station capacity would be 12.1 ML/d at 40 m total dynamic head.
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1.9.7 James Street BS

Referring to Table B.3, the water supplied to Kingston East through the James
Street BS for the study year 2026 would be 20.3 ML/d (235 L/s), which could
readily be accommodated by the existing station with two pumps operating.

Referring to Table B.3, the water supplied to Kingston East through the James
Street BS for the study year 2026A would be 31.8 ML/d (368 L/s). As
observed, the water supplied to Kingston East through the James Street BS
has increased by 11.5 ML/d (a 50 per cent increase); accordingly, an increase
in the capacity of the water booster pumps would be required.

Two of the three existing pumps would no longer be able to provide the
required flows. The station firm capacity would need to be upgraded to
approximately 33 ML/d (380 L/s) at 42 m total dynamic head. This could be
accomplished by upgrading the existing 3 pumps to 16.4 ML/d (190 L/s) at 42
m total dynamic head or by providing an additional fourth pump to provide the
required additional capacity of 5.2 ML/d to 7 ML/d (60 L/s to 80 L/s) at 42 m
total dynamic head.

The total dynamic head would require review during the next Phase of the
Class Environmental Assessment to ensure that the top water levels of the
downstream storage facilities, particularly in the southern portion of Kingston
East, would all remain the same.

It should be possible to replace the existing pumps or add a fourth pump
within the existing building envelope. The existing motor control centre would
require replacement (to maintain the existing James Street BS operational)
and the capacity of the existing electrical line power service and standby
power engine-generator set would need to be verified to be adequate. Again,
this would require review during the next Phase of the Class Environmental
Assessment.

1.10 Water storage facilities
1.10.1 General

For existing reservoir expansions and, to a reduced extent, for potential new
water storage reservoirs, the total storage capacity that would be required has
been “calculated” to be somewhat greater than the “modelled” required
operating storage capacity, in order to account for unusable storage (based on
the existing reservoirs “available” water storage capacity and practical issues
with regard to the operation of the reservoirs and site conditions).

The modelled storage capacity requirements have been provided, in the
following sub-sections, for all in-ground water storage reservoirs. The
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“calculated” storage capacity requirements have been provided, immediately
thereafter.

1.10.2 Industrial Park Reservoir

Based on modelling, the Industrial Park Reservoir would need to be expanded
(primarily based on the increased water demands in GA3) to provide an
additional storage capacity of 3.7 ML. A 3.7 ML reservoir expansion could
readily be accommodated on the existing City-owned site.

The “calculated” expansion in the storage capacity would be 4.3 ML, provided
as one, interconnected cell.

1.10.3 Third Avenue Reservoir

Based on modelling, the Third Avenue Reservoir would need to be expanded
to provide an additional storage capacity of 4.9 ML, which would be fire
storage only.

The Third Avenue Reservoir expansion of 4.9 ML is required for the maximum
day plus fire flow condition in Kingston Central. The required additional
storage capacity has been confirmed by modelling a maximum day plus fire
flow condition in Kingston Central.

The *“calculated” storage capacity would be 7.2 ML (one cell). A 7.2 ML
reservoir expansion could be accommodated on the existing City-owned site.

1.10.4 An O’'Connor Drive Reservoir

The water storage requirements in Kingston West, Pressure Zone 2, would be
provided in the Creekford Road Elevated Tank and in an O’Connor Drive
Reservoir. Based on modelling, an O’Connor Drive Reservoir would require
6.3 ML of fire storage and approximately 5.5 ML of equalization storage or, a
total storage capacity of 11.8 ML.

The “calculated” storage capacity would be 13.0 ML, provided as two cells, 6.5
ML each.

1.10.5 A Kingston Highway 15 Reservoir

The expanded development area of Kingston East, north of the motorized
control valve would have an insignificant impact on the size of a Kingston
Highway 15 Reservoir; accordingly, the required storage capacity would
almost be the same as for the study year 2026.
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The populations that would be serviced for the study years 2026 and 2026A,
north of the motorized control valve, have been indicated in Table B.7, below,
including the MOE Guideline requirements for fire flows for the actual

populations being serviced in the study years 2026 and 2026A.

1.10.6 Rogers Side Road Elevated Water Storage Tank

A new Rogers Side Road Elevated Tank with a storage capacity of 6.8 ML

would be required.

Table B.7 — Populations Being Serviced and Fire Storage Required

Study year 2026 2026A
Population 12,081 12,443
Maximum day demand (ML/day) 10.98 11.21
Fire flow rate (L/s) 220 220
Fire flow duration (hrs) 3 3

A = Fire Storage (m°) 2,376 2,376
B = Equalization Storage (m°) 2,745 2,803
C = Emergency Storage (m®) 1,280 1,295
Total storage requirement (m>) 6,400 6,474

Based on the population being serviced in the northern portion of Kingston
East, a Kingston Highway 15 Reservoir and Pumping Station with a reservoir
capacity of 6.5 ML would be required (to provide the required equalization and
fire storage).

The “calculated” storage capacity would be 7.0 ML, provided as two cells, 3.5
ML each.

1.10.6 GA5 Elevated Water Storage Tank

The population to be serviced for the study year 2026A has been indicated in
Table B.8, including the MOE Guideline requirements for the fire flow required
for the actual population being serviced for the study year 2026A.

Table B.8 — Maximum Storage Capacity Required for GA5 Elevated Tank

Study year 2026A
Population 11,127
Maximum day demand (ML/day) 10.7
Fire flow rate (L/s) 200

Fire flow duration (hrs) 3

A = Fire Storage (m°) 2,160
B = Equalization Storage (m®) 2,675
C = Emergency Storage (m®) 1,209
Total storage requirement (m>) 6,000
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The approximate ground elevation at a GA5 Elevated Tank would be 130
metres. The approximate tank inlet watermain pressure would be 285 kPa (28
m); accordingly, the top water level in the tank would be approximately 157.85
(0.15 m below the overflow invert).

The tank storage capacity (6.0 ML) and height would be just less than the
existing Creekford Road Elevated Tank.

1.11 Watermain requirements

As indicated in Section 1.1, above, since the development plans are not
known in the “expanded study area”, looped watermain systems have been
provided, in an estimated logical manner, such that the water demands could
be apportioned throughout the “expanded study areas”.

Of note and as indicated in Section 1.3, above, 28.5 ML/d (330 L/s) would
need to be supplied to Kingston Central from the Kingston West WTP. This
increased water supply would require the installation of the 1050 mm trunk
watermain interconnection from the end of the existing watermain on Front
Road to the intersection of King Street West and Sir John A. MacDonald
Boulevard (4.1 kilometres) at some period beyond the study year 2016. Once
installed, the remaining 0.9 kilometres of 1050 mm trunk watermain could be
installed to complete the ultimate interconnection between the Kingston West
WTP and the Kingston Central WPP.

The locations of all required infrastructure (including replacement and
proposed new development watermains) to accommodate the water demands
for an “expanded study area” for the study year 2026A have been indicated in
Figure B.3, presented in Item 1.6.2, above.

1.12 Estimated cost of required infrastructure to accommodate the water
demands for the preferred solution for the study years 2026 and 2026A

The estimated cost for the required infrastructure for the preferred solution for
the study years 2026 (for comparison purposes) and 2026A, has been
indicated in Table B.9, on following page. The costs indicated in Table B.9
include 16% engineering fees. It should be expected that the estimated cost
for the required infrastructure for the study year 2026A would be significantly
higher than for the study year 2026.

It should also be noted that the retirement of the four existing water booster
pumping stations in Kingston West could still proceed.
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Table 9.2 - Estimated Costs for the Preferred Solution for the Study Years 2026 and 2026A

L . Unit 2026 2026A
Infrastructure Description Unit Cost Size Cost Size Cost
Expansion of the existing Kingston West
WTP “rated” water supply capacity ML/day | $780,000 33 $25,740,000 85 $66,300,000
Expansion of the existing Industrial Park
Reservoir ML $435,000 N/A N/A 4.3 $1,870,500
New O'Connor Dr. Reservoir ML $435,000 8.8 $3,828,000 13.0 $5,650,500
New O'Connor Dr. Pumping Station N/A N/A $1,900,000 N/A $2,700,000
Expansion existing Third Avenue Reservoir ML $435,000 7.1 $3,088,500 7.2 $3,132,000
Replace pumps at Third Avenue PS N/A $250,000 $250,000
New Kingston Highway 15 Reservoir ML $435,000 7 $3,045,000 7 $3,045,000
New Kingston Highway 15 Pumping Station N/A N/A $1,600,000 N/A $1,600,000
Retire four existing Booster Stations N/A N/A $200,000 N/A $200,000
New Benson Street BS N/A N/A - N/A $1,750,000
New GAb5 Elevated Tank ML $800,000 N/A - 6 $4,800,000
New Rogers Side Road Elevated Tank ML $800,000 N/A - 6.8 $5,440,000
Upgrade pumps at the James Street BS N/A - N/A $700,000
New 900 mm discharge watermain from the
Kingston West WTP metres $1,550 1,085 $1,681,750 1,085 $1,681,750
New 600 mm watermain on Front Rd.
(Days Rd. to Bayridge Dr.) metres | $1,300 || 1,370 | $1,781,000 | 1,370 | $1,781,000
New 600 mm watermain on Bayridge Dr.
(Acadia Dr. to Taylor Kidd Blvd.) metres $1,300 2,083 $2,707,900 2,083 $2,707,900
New 600 mm watermain on O'Connor Dr.
(from O’Connor Drive PS to Gardiners Rd.) | metres $1,300 230 $299,000 230 $299,000
New 600 mm watermain on Gardiners Rd.
(O'Connor Dr. to Cataraqui Woods Dr.) metres $1,300 631 $820,300 631 $820,300
New 400 mm watermain on Avenue Rd.
(Princess St. to McMahon Ave.) metres $950 398 $378,100 398 $378,100
New 500 mm watermain on Third Ave.
(MacDonnell St. to Alfred St.) metres $1,150 645 $741,750 645 $741,750
New 300 mm watermain across the Novelis
property (east-west) metres $750 1,119 $839,250 1,119 $839,250
New 400 mm watermain on the Novelis
property (north) metres $950 765 $726,750 765 $726,750
New 1050 mm interconnecting watermain
on Front Rd. metres $1,750 2,000 $3,500,000 4,100 $7,175,000
New 400 mm interconnecting watermain on
Princess St. metres $1,200 1,000 $1,200,000 1,000 $1,200,000
New 400 mm interconnecting watermain on
John Counter Blvd. metres $1,150 1,300 $1,495,000 1,300 $1,495,000
New 500 mm wm. on Cataraqui Woods
Dr. (Gardiners Rd. to Bayridge Dr.) *** metres $1,150 N/A - 1,250 $1,437,500
New 400 mm wm. on Cataraqui Woods
Dr. (Gardiners Rd. to Centennial Dr.) metres $950 N/A - 775 $736,250
New 400 mm watermain on Bayridge Dr.
(Cedarwood Dr. to Woodbine Rd.) metres $950 N/A - 450 $427,500
New 500 mm watermain on Collins Bay
Rd. (Princess St. to Woodbine Rd.) metres $1,150 N/A - 860 $989,000
New 400 mm watermain on Division St.
(Weller Ave. to Benson St.) metres $950 N/A - 550 $522,500
Total (see notes on following page) $55,850,000 $121,300,000

*** Provision of this watermain would be a significant undertaking, if provided by Utilities Kingston.

Simcoe Engineering Group Limited

FINAL

Page 21 of 34




Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2) APPENDIX B

Notes: 1. The costs indicated in Table A.2 are 2007 $ costs. The costs will increase over time based
on the rate of inflation and the Toronto Construction Cost ENR Index
2. All costs include 16% engineering

9.13 Suggested sequence for the provision of infrastructure required for the
“expanded study area” for the study year 2026A

1.13.1 General

The suggested sequence for the provision of the required infrastructure
following the short-term study year 2011, following the short-term study year
2011 and following the mid-term study year 2016 has been indicated in a
visual format in Figure B.6 (on page 27). The required infrastructure for the
“expanded study area” for the study year 2026A could prove to be a significant
challenge for Utilities Kingston, based on the fact that “many” infrastructure
requirements would be required for the study year 2011 and budget
constraints would definitely be an issue. For this reason the proposed
sequence for the provision of infrastructure, must take budget constraints into
consideration and, although required for the short-term study year 2011,
prioritize the major infrastructure requirements to suit. This would require input
from Utilities Kingston regarding the proposed priority for the provision of the
required additional infrastructure.

1.13.2 Infrastructure required for the near-term study year (2011)

The required infrastructure for the near-term study year (2011) have been
presented below in the proposed sequential order of importance, relative to
one another; although, again, the infrastructure so indicated have all been
identified as required for the short-term study year 2011.

a) Industrial Park Reservoir

The required expansion (based on incorporating the required storage
capacity into the existing reservoir) of the Industrial Park Reservoir for
the study year 2026A would be 4.3 ML.

The storage capacity expansion of 4.3 ML should be provided for the
study year 2011.

b) Expansion of the Kingston West WTP

The expansion of the Kingston West WTP must remain as the highest
priority to supply drinking water (particularly for Kingston West). Without
this additional drinking water supply, the other required infrastructure,
indicated as required for the short-term study year 2011, would be of
much reduced value.
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In order to accommodate the projected additional water demands for
the “expanded study area” for the study year 2026A, the required
increase in the “rated” capacity of the Kingston West WTP would be 88
ML/d (assuming the “functional” water supply capacity of 95 ML/d
remained available from the Kingston Central WPP).

Expansions to water treatment plants are normally provided to
accommodate the water demands for a minimum of 20 years;
accordingly, the prudent expansion for the study year 2011 should be
88 ML/d. The system demand (i.e., the required discharge from the
plant) would be 80 ML/d.

Provision of an O’Connor Drive Reservoir and Pumping Station

The new storage capacity of 13 ML should be provided for the study
year 2011. Dividing the reservoir into three cells (two at 4.5 ML each
and a future cell of 4 ML), with the third 4 ML cell remaining as a future
expansion, is an option; however, this could create operational and
construction considerations. This would be a Utilities Kingston decision.

The required pump discharge header would be provided to
accommodate potential future pumps to accommodate the study year
2026A.

1.13.3 Infrastructure required following the near-term study year (2011)

a)

Expansion of the Third Avenue Reservoir

The required expansion (based on incorporating the required storage
capacity expansion into the existing reservoir) of the Third Avenue
Reservoir for the study year 2026A would be 7.2 ML.

The storage capacity expansion of 7.2 ML should be provided for the
study year 2011.

Simulation, using the water model, indicated that the existing theoretical
firm pumping capacity of 31.6 ML/day (366 L/s) would not likely be
sufficient to meet all demand conditions for the study year 2026A;
accordingly, upgrades to the existing pumping station would be
required.

The status of the existing pumps and the required pumping capacities
should be undertaken during the next Phase of the Class
Environmental Assessment.
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b) A Kingston Highway 15 Reservoir

The provision of a Kingston Highway 15 Reservoir and Pumping Station
would be required to satisfy the current required fire storage and supply
as well as the peak hour demands in the northern portion of Kingston
East.

Since phasing of the reservoir would not be prudent, the new storage
capacity required for the study year 2026A of 7 ML should be provided
for the study year 2011.

The infrastructure size and the required piping and future pumping
requirements of the Pumping Station for the study year 2026A should
be provided for the study year 2011 in order to allow ready installation
of future pumps and associated mechanical, electrical and control
equipment, to accommodate the study year 2026A demands, or
greater.

1.13.4 Infrastructure required following the mid-term study year (2016)
a) A Benson Street BS

A Benson Street BS would be required sufficiently before the study year
2026A. A Benson Street BS would be required once development
commenced in development area GA5. The additional water demands,
due to development in GA5, would reduce the system pressures in the
service area from just east of Division Street to Montreal Street along
Benson Road and other streets, just south of Highway 401, to below
the minimum required pressure of 275 kPa (40 psi). Accordingly, a
Benson Street Booster Station would be required prior to any significant
development in GA5.

b) James Street BS upgrades

The existing pumps and motor control centre would require
replacement following the study year 2016.

1.14 Watermains
1.14.1 Interconnecting watermains

To initiate the interconnection of Kingston West with Kingston Central
(including Kingston East), the Bath Road valve (normally closed) would need
to be opened and the one-kilometre long, 400 mm interconnecting watermain
on Princess Street and the 400 mm watermain on John Counter Boulevard
installed. These would be required for the short-term study year 2011.

Simcoe Engineering Group Limited FINAL Page 24 of 34



Utilities Kingston June 2007
Master Plan For Water Supply for the City of Kingston and the Class 104.24
Environmental Assessment (completed to end of Phase 1 and Phase 2) APPENDIX B

Based on modelling, for the study year 2026A, a 4.1 km long, 1050 mm
watermain interconnection, from the end of the existing Kingston West
watermain on Front Road to the intersection of King Street West and Sir John
A. MacDonald Boulevard, would be required following the mid-term study year
2016. This watermain could be provided in two stages. The first stage would
be the provision of the 1050 mm watermain interconnection from the Front
Road watermain in Kingston West to the King Street West watermain in
Kingston Central (as required for the study year 2026). The second stage
would be the extension of the 1050 mm interconnecting watermain to the
intersection of King Street West and Sir John A. MacDonald Blvd (required for
the study year 2026A).

The complete installation of the 1050 mm trunk watermain from the discharge
locations from the Kingston West WTP on Front Road to the discharge
locations from the Kingston Central WPP on King Street West should be
provided for the study year 2026A, or shortly after, based on the status of the
Kingston Central WPP, as determined by Ultilities Kingston.

1.14.2 Other watermains

) The provision of the 900 mm discharge watermain from the Kingston
West WTP to Front Road should be considered, prior to the short-term
study year 2011. Utilities Kingston Operations have indicated that this
second plant discharge watermain should be considered as a high
priority work activity (redundancy of a plant discharge watermain).

1)) The 600 mm discharge watermain from an O’Connor Drive Reservoir
and Pumping Station to Gardiners Road should be provided for the
study year 2011.

iii) Based on modelling, a new 600 mm watermain on Front Road, from
Days Road, connecting to the existing 600 mm watermain on Bayridge
Drive and the continuation of this 600 mm watermain on Bayridge Drive
north from Acadia Drive to Taylor Kidd Boulevard has been identified as
required in the short-term. Modelling also indicated that without the
provision of this watermain, the pressures in the vicinity of Bayridge
Drive and Taylor Kidd Boulevard and on Hudson Drive in the area of
Downing Street, both in Pressure Zone 1, would be less than the
minimum required water pressure of 275 kPa (40 psi). In addition, this
watermain would provide a much desired, second Bath Road
watermain crossing in Kingston West, allowing for significantly
improved distribution of the system pressures in Kingston West.

This watermain should be provided for the short-term year 2011 in
order to satisfy the minimum required water pressure of 275 kPa.
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V) Modelling has indicated that a 500 mm watermain on Third Avenue

Vi)

vi)

viii)

(from MacDonnell Street to Alfred Street) should be provided for the
short-term study year 2011 in order to satisfy the minimum required
water pressure of 275 kPa.

Modelling has indicated the requirement for a 400 mm watermain to
replace the existing 250 mm watermain on Avenue Road (on the east
side and parallel to Sir John A. MacDonald Boulevard, from
immediately north of Princess Street to McMahon Avenue), connecting
the existing 400 mm watermains at both ends, should be provided for
the short-term study year 2011. Increasing the diameter of this small
section of watermain would significantly improve water pressures in
areas to the north for all demand conditions, but most importantly, the
available residual water pressure during a fire flow condition would be
substantially increased.

As indicated in Figure B.3, a 500 mm watermain would be required on
Cataraqui Woods Drive from Gardiners Road, westerly across Bayridge
Drive, through the GA2 development area and south to Woodbine
Road. It is understand that a 300 mm watermain is planned to extend
west from the intersection of Cataraqui Woods Drive and Bayridge
Drive through the GA2 development area and south to Princess Street.
This planned 300 mm watermain should be a 500 mm watermain.

The existing 300 mm watermain on Cataraqui Woods Drive, from
Gardiners Road to Centennial Drive would need to be replaced by a
400 mm watermain for the study year 2026A.

The existing 200 mm watermain on Bayridge Drive from Cedarwood
Drive to Woodbine Road would need to be replaced by a 400 mm
watermain for the study year 2026A.

The existing 300 mm watermain on Division Street from Weller Avenue
to Benson Street would need to be replaced by a 400 mm watermain
for the study year 2026A.
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Figure B.6 — Suggested Sequence to Provide Required Infrastructure for the Study Year 2026A

85 ML/day West WTP 7.2 ML Third Ave. | Front Rd. 2 km 1050 | 6 ML GAS5 Elevated Tank |
expansion Reservoir expansion mm interconnection
Benson St. Booster Station ]
13 ML O'Connor Dr. 7 ML Kingston Novelis 300 mm &
Reservoir, PS & 600 Hwy. No. 15 400 mm watermains Division St. 400 mm
mm discharge to Reservoir & PS watermain (W eller Ave. to
Gardiners Rd. James St. Booster | Benson St.)
Third Ave. 500 mm | Station upgrade
Princess St. 400 mm watermain Cataraqui Woods Dr. 500 mm
interconnection 6.8 ML Rogers Side | trunk watermain (Gardiners
Avenue Rd. 400 mm | Rd. Elevated Tank Rd. to Bayridge Dr.)
John Counter Blvd. 400 watermain
mm interconnection Front Rd./King St. W. Collins Bay Rd. 500 mm
Gardiners Rd. 600 mm | 2.1 km 1050 mm watermain (Princess St. to
watermain extension to Sir John W oodbine Rd.)
West WTP 900 mm A MacDonald Blvd.
discharge header Front Rd.(Days Rd to Cataraqui Woods Dr. 400 mm
Bayridge Dr.) 600 mm watermain (Gardiners Rd. to
watermain 4.3 ML Industrial Park Centennial Dr.)
Reservoir Expansion
400 mm watermain on
Bayridge Dr.(Acadia Dr. Bayridge Dr. (Cedarwood Dr.
to Taylor Kidd Blvd.) to Woodbine Rd.)
600 mm watermain
Front Rd./King St. W.
0.9 km 1050 mm
extension to Central

2007 2011 2016 2026A

STUDY YEAR

Notes: 1. The timeframe for the retirement of the water booster pumping stations has not been suggested in
Figure B.6.
2. The additional infrastructure to accommodate “expanded development areas” A, B, C and D would not
be significant and have not been identified.
3. A 500 mm watermain on Cataraqui Woods Dr. (from Gardiners Road to Taylor Kidd Boulevard) would be

required, prior to development of GA3.
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1.16 Retirement of water booster stations
1.16.1 Retirement of the Gardiners Road BS and Sydenham Road BS

The Gardiners Road BS could not be retired until an O’Connor Drive
Reservoir and Pumping Station and the 600 mm discharge watermain,
connecting to the existing 500 mm watermain on Gardiners Road, were
provided. Once provided, the Gardiners Road BS could be retired and a
direct flow through the existing water booster station site would be
provided, allowing discharge directly to an O’Connor Drive Reservoir, to
be pumped into Zone 2 to continue filling the Creekford Road Elevated
Tank to the TWL.

The Sydenham Road BS could be retired following the installation of an
O’Connor Drive Reservoir and Pumping Station plus the 400 mm
watermain on Cataraqui Woods Drive, from Centennial Drive to
Sydenham Road.

Once the Sydenham Road BS was retired, the south portion of Sydenham
Road would become a dead-end watermain and a looped watermain
system would be required.

Future planned watermains would address this condition except for the
short section of Sydenham Road, south of Crossfield Avenue.

It is planned as part of development in the Cataraqui North development
area to extend the 400 mm watermain on the northern portion of
Centennial Drive easterly and southerly to the planned 400 mm watermain
on Cataraqui Woods Drive. This planned 400 mm watermain on Cataraqui
Woods Drive would extend easterly to connect to the existing 300 mm
watermain on Sydenham Road.

A planned 250 mm watermain on Crossfield Avenue would connect from
Centennial Drive to Sydenham Road. The connection of the 250 mm
watermain on Crossfield Avenue to the existing 300 mm watermain on
Sydenham Road would shorten the length of dead-end watermain on
Sydenham Road.

The interconnection of the easterly end of the 250 mm watermain on
Crossfield Avenue with the existing 300 mm watermain on Sydenham
Road, would provide the required connections to address the dead-end
condition on Sydenham Road, once the Sydenham Road BS was retired
and provided with a 300 mm watermain in its place.
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The proposed interconnection to address the dead-end issue has been
indicated in Figure B.5.

1.16.2 Retirement of the Old Colony Road BS and Collins Bay BS

The Old Colony Road BS and the Collins Bay BS could be retired (once
an O’Connor Drive Reservoir and Pumping Station was constructed)
based on the priority established by Utilities Kingston for their retirement.

In order to retire the Old Colony Road BS and the Collins Bay Road BS for
the short-term study year 2011, the existing 200 mm watermain on
Bayridge Drive (from Cedarwood Drive to Woodbine Road, approx 420
metres) would need to be upgraded to 400 mm. Based on modelling,
without this 400 mm watermain in place, the pressures at the highest point
in Pressure Zone 2 would not be sufficient during peak hour demand
periods, due to high pipe friction losses in the existing, reduced diameter,
200 mm watermain on Bayridge Drive.

A 400 mm watermain on Bayridge Drive (from Cedarwood Drive to
Creekford Road) is planned for construction in the short-term (by the study
year 2011) as part of private development in the area of GA2 West. In
order to retire both water booster pumping stations in the shot-term study
year 2011, the replacement of the existing 200 mm watermain with a 400
mm watermain on Bayridge Drive, from Cedarwood Drive to Woodbine
Road would be required (at an estimated cost of $245,000).

Potentially, this might not be considered a significant budget issue as
opposed to the required continued use of the Old Colony Road BS and the
Collins Bay Road BS (a Utilities Kingston decision).

1.17 General Comments Regarding Implementation of Infrastructure for
the “Expanded study area” for the Study Year 2026A

i) Budget constraints would be a significant issue in order to provide
the required infrastructure for the study year 2011.

i) The expansion of the Kingston West WTP remains the “highest”
priority.

iii) The second 900 mm discharge watermain from the Kingston West
WTP to Front Road should be constructed as soon as possible.
This should be considered as high priority, particularly since the
existing discharge watermain is cast iron and would be more
susceptible to deterioration and potential fracture.
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iv) Since an interconnected Kingston West and Kingston Central
(including Kingston Central) water distribution systems is the basis
of the preferred solution, the actual interconnection should be
provided as soon as possible. This would require the provision of
the one-kilometre long, 400 mm interconnecting watermain on
Princess Street and the 1.3 kilometre long 400 mm watermain on
John Counter Boulevard to be provided and the Bath Road valve
opened.

The 4.1 km long 1050 mm interconnection watermain on Front
Road and King Street West would be required after the mid-term
study year 2016. The provision of the complete five-kilometre long
1050 mm trunk watermain should be considered prior to the study
year 2026A. Once complete, the potential for supplying all water to
the City of Kingston from an expanded Kingston West WTP and, in
a more-future study year, the provision of a new water treatment
plant to supply all water to the City of Kingston, would then be
available for implementation.

V) The required increase in “rated” capacity of the Kingston West WTP
would be 88 ML/d (a water supply to the water distribution system
of 80 ML/d)

The total water supply from the Kingston West WTP would be 121
ML/d (41 ML/d + 80 ML/d), with a “rated” capacity of 133.5 ML/d
(45.5 ML/d + 88 ML/d). With this required “rated” plant capacity, the
existing plant intake capacity has been investigated.

Based on preliminary calculations, the existing 1200 mm intake
would be capable of accommodating the raw water supply
requirement. Potentially, a minimum of two fiberglass 1200 mm, up-
turned, bell-mouthed intake structures should eventually be
provided, as opposed to the wooden-fabricated intake crib. This
would require less maintenance to clean the top of the intake crib.
This should be reviewed during the next Phase of the Class
Environmental Assessment.

No short-term intake work activities would be required

Vi) An O’Connor Drive Reservoir and Pumping Station would be
required for the study year 2011 to provide the required maximum
day and fire flow for Pressure Zone 2. Once provided, including the
400 mm watermain on Cataraqui Woods Drive, from Centennial
Drive to Sydenham Road, the Gardiners Road BS and the
Sydenham Road BS could be retired.
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vii)  The storage and pumping capacity of an O’Connor Drive Reservoir
and Pumping Station would need to be increased from the study
year 2026 required size to accommodate the increase in the water
demand in Pressure Zone 2 for the study year 2026A.

viii)  The four existing water booster pumping stations in Kingston West
could be retired, as desired, once an O’Connor Drive Reservoir and
Pumping Station and the required watermains were provided (a
Utilities Kingston decision).

iX) The expansion of the Industrial Park Reservoir should be provided
following the mid-term study year 2016.

X) The Third Avenue Reservoir expansion should be provided as soon
as possible following the short-term study year 2011.

Xi) The James Street BS upgrades should be provided following the
mid-term study year 2016.

xii) A Kingston Highway 15 Reservoir and Pumping Station should be
provided as soon as possible following the short-term study year
2011.

xiii) A Benson Street PS should be provided prior to any significant
development in development area GAS.

xiv) A GAS5 Elevated Storage Tank should be provided prior to any
significant development in development area GAS.

xv) A Rogers Road Elevated Tank should be provided prior to any
significant development in development area GA4.

1.18 Items to be addressed on an “as soon as possible basis” in order to
implement the infrastructure required for the “expanded study area”
for the study year 2026A, as opposed to infrastructure required for
the study year 2026

1.18.1 General
The ability to provide the infrastructure required for the study year 2026A

during the implementation of the required infrastructure for the study year
2026 should be considered.
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Certain infrastructure requirements for the “expanded study area” for the
study year 2026A would be stand-alone infrastructure that could readily be
implemented following the study year 2016 with no impact on the
infrastructure required for the study year 2026. This should be considered
as desirable.

To accommodate the requirements for the study year 2026A would require
certain infrastructure to be implemented at an earlier year.

The infrastructure requirements that would need to be considered at an
earlier year, in order to allow the requirements for the study year 2026A to
be readily implemented, have been identified. Additional infrastructure to
accommodate “expanded study areas” A, B, C and D would not be
significant and have not been identified.

1.18.2 Watermains

The 500 mm watermain in Pressure Zone 2 from Gardiners Road to
Taylor Kidd Boulevard would be required to allow the required flow from
the Creekford Road Elevated Tank and an O’Connor Drive Reservoir to be
available for the development in development area GA3.

As indicated above, the size of currently planned development watermains
for the study year 2026 (generally 300 mm) would need to be increased to
500 mm. In addition, a portion of the 500 mm watermain from Gardiners
Road to Taylor Kidd Boulevard would require sections of existing smaller
diameter watermains to be replaced with a 500 mm watermain.

The existing smaller diameter watermains could be replaced at a later
date; however, the planned 300 mm watermains in GA2 (West) would
need to be provided as 500 mm watermains. The decision to provide the
increased size, 500 mm watermains would need to be implemented prior
to the pending installation of the 300 mm watermains.

The provision of the increased diameter 500 mm watermains in GA2
would allow the option of the required water supply to development area
GA3 to remain open during future development years. The existing
watermains that would need to be replaced with the 500 mm watermain
could take place at a later date, as dictated by the decision to expand the
development area to include development area GA3.

It must be emphasized that the decision to install new 500 mm watermains
as opposed to the currently planned 300 mm watermains would need to
be addressed on a high priority basis. Once installed as 300 mm
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watermains, the cost to replace these new watermains would be
undesirable. This sizing issue would be a Utilities Kingston decision.

This 500 mm watermain is the only watermain that would need to be
addressed in the near future. All other watermains for the study year
2026A would be development watermains and would be provided on an
as required basis.

1.19 Class Environmental Assessment undertakings for the additional
required infrastructure for the preferred solution for the “expanded
study area” for the study year 2026A

1.19.1 General

The Class Environmental Assessment undertakings for the additional
required infrastructure have been indicated in Table B.10, on the following

page.
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Table B.10 - Class Environmental Assessment Undertakings for the
Required Infrastructure for the Study Year 2026A

Schedule

Expansion of the Kingston West WTP C
O’Connor Drive Reservoir and Pumping Station B
Expansion of Third Ave. Reservoir B
Expansion of Industrial Park Reservoir B
Kingston Highway 15 Reservoir and Pumping Station B
GADb Elevated Water Storage Tank B
Rogers Side Road Elevated Water Storage Tank B
Replace pumps at Third Avenue Reservoir Pumping Station B
Upgrades to James Street Booster Pumping Station B
Decommissioning water booster pumping stations B
Princess St. interconnecting 400 mm watermain B
John Counter Boulevard interconnecting 400 mm watermain A®
Front Rd./King St. West interconnecting 1050 mm watermain B!
Kingston West WTP 900 mm discharge watermain A’
O’Connor Dr. 600 mm watermain (an O’Connor Drive A?
Pumping Station to Gardiners Road)
Gardiners Road 600 mm watermain (O’Connor Dr. to A®
Cataraqui Woods Dr.)
Front Rd./Bayridge Dr. 600 mm watermain A’
Avenue Rd. 400 mm watermain A3
Novelis 300 mm and 400 mm watermains A’
Third Ave. 500 mm watermain A3
Notes:
1. Would be a Schedule B undertaking due to the Little Cataraqui Creek

crossing (Cataraqui Region Conservation Authority would require input).
2. If constructed within the existing road allowance (most probable)
3. Would generally be considered as Schedule A undertakings: unless, under

special mitigating circumstances, the provision of the watermain could be

considered as a Schedule B undertaking.

END
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Master Plan for Water Supply for the City of Kirigston Urban Area

Public Information Centre held on November 29, 2006

Questionnaire

Are you a resident/property owner within the City of Kingston?

_4;/_/‘» No

Do you represent an industrial, commercial or institutional facility within
the City of Kingston urban area?

No e

Do you agree that the two existing water distribution systems (Kingston
Central and Kingston West) should be interconnected to form only one
water distribution system, supplied by two drinking water supplies (West
Water Treatment Plant and the Central Water Purification Plant)?

Have you experienced, what you consider to be low drinking water
pressures?

Yes No

If yes, during what period(s) of the day?

how often?
Frequently: Intermittently: ___ Very often: ___ Always

How would you classify your drinking water pressure at low-pressure
periods?

Very low: Extremely Jow:



6. If an expansion to the drinking water supply facilities is required to
accommodate future demands, do you have a preference as to whether
the West Water Treatment Plant or the Central Water Purification Plant
should be expanded (it should be remembered that the Central Water
Purification Plant is located in the vicinity of hlstoncally significant
buildings; whereas, the West Water Treatment Plant is located in an area
readlly ayall)able for expansnon)’?
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’. F}u you have any Comments regarding the sctenaro of polentially relinng

one or both of the two existing water treatment plants and constructing a
single, larger water treat ’épt plant to supply drinking water to the entire
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8. Do you believe that there are other alternatives, in addition to those
provided to date, that should be considered?

9. The foliowing criteria have been identified to date in order to evaluate
potential alternatives. Would you please rank the identified criteria in the
order of importance that you believe should be applied with “1” being the
“most important”. Please insert your selected ranking numbers in the
space provided, following each evaluation criteria identified to date. It
should be noted that the order in which the identified evaluation criteria
have been listed is random only.

Overall system operations: . Design considerations:
Economics: 2__; Natural environment: ; Historical significance:

Public health: / ; Social impact: 2

10. Are there other evaluation criteria that you believe should be cons:dered’?
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A - ﬁ’fﬁ -11. Do you have any comments regarding the Master Plan for Water Supply
Wwf’ ,&Qj for the City of Kingston, which is following the Class Environmental
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Please return this completed questionnaire to the box provided {preferable)
/ or mail/fax before December 8, 2006 to:

/ Chantal Chiddle, P. Eng.,
Project Manager
Utilities Kingston
1211 John Counter Blvd,
Kingston ON K7L 4X7
Phone: 613-546-1181; Ext.: 2356
Fax: 613-542-1463
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Master Plan for Water Supply for the City of Kingston Urban Area

Public Information Centre held on November 29, 2006

Questionnaire

Are you a resident/property owner within the City of Kingston?

Yes v

PR—

Do you represent an industrial, commercial or institutional facility within
the City of Kingston urban area?

Yes No V/

———— I

Do you agree that the two existing water distribution systems (Kingston
Central and Kingston West) should be interconnected to form only one
water distribution systemn, supplied by two drinking water supplies (West
Water Treatment Plant and the Central Water Purification Plar)\y?

o)

YES L & arx r‘&'c‘//f/ /5 Fnr s L oS5 2>

Have you experienced, what you consider to be low drinking water

pressures?

Yes No _\:’_/

If yes, during what period(s) of the day? w—
If yes, how often?

Frequently: ___Intermittently: __ Very often: __* Always:

How would you classify your drinking water pressure at low-pressure
periods?

Low: ___Very low: Extremely low:



10.

11

If an expansion to the drinking water supply facilities is required to

accommodate future demands, do you have a preference as to whether

the West Water Treatment Plant or the Central Water Purification Plant

should be expanded (it should be remembered that the Central Water

Purification Plant is located in the vicinity of historically significant

buildings; whereas, the West Water Treatment Plant is located in an area

readily available for expansijon)? :
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Do you have any comments regarding the scenario of potentially retiring
one or both of the two existing water treatment plants and constructing a

i AL

single, larger water treatment !an29 suypl; dr}nking water to the entire
City of Kingston? ;{7 ] / A,
o

Vv  Howr A r&otly C G et T A T Ly &

7

Do you believe that there are other alternatives, in addition to those

provided to date, that should be considered?
A

The following criteria have been identified to date in order to evaluate
potential alternatives. Would you please rank the identified criteria in the
order of importance that you believe should be applied with “1” being the
“most important”. Please insert your selected ranking numbers in the
space provided, following each evaluation criteria identified to date. It
should be noted that the order in which the identified evaluation criteria
have been listed is random only.

. = . . . i
Overall system operations: _~"; Design considerations: 2 :
. . R . . . g .
Economics: /fi ; Natural environment: _ ; Historical significance: L :

Public health: _% : Social impact:_éj__

Are there other evaluation criteria that you believe should be considered?
Ao

Do you have any comments regarding the Master Plan for Water Supply

for the City of Kingston, which is following the Class Environmental

Assessment process? _ ZLY e P
7
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12. Do you have any other comments?

requil

Please pinn yuuL narme-auaress, pnone numper and email agdress (it avaiable)

. e s /? ) ;.7"‘\
Name: ,//é} Her Aﬂ,:'mm
\-7 o . / ]
Address: ) ] 5 /

Phone number: / &/ ") 2z y 8E S
Email address: /9/"/” - /{é/m;; (= :‘,«*/ /~'~ ‘“"C"’/{f(a Yl

/ el
Signature: / e ,.',,,,MMWM"‘“‘”?’ "’” f

Please return this completed questionnaire to the box provided (preferable)
or mail/fax before December 8, 2006 to:

Chantal Chiddle, P. Eng.,

Project Manager

Utilities Kingston

1211 John Counter Blvd.
Kingston ON K7L 4X7

Phone: 613-546-1181; Ext.: 2356
Fax: 613-542-1463
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/ﬁ utilities kingston
/7? \ water sewer gas electricity networks

\ all your utility services under one roof

Master Plan for Water Supply for the City of Kingston Urban Area

Public Information Centre held on November 29, 2006

Questionnaire

1. Are you a resident/property owner within the City of Kingston?
Yes _/ No
2. Do you represent an industrial, commercial or institutional facility within

the City of Kingston urban area?

Yes / No

3. Do you agree that the two existing water distribution systems (Kingston
Central and Kingston West) should be interconnected to form only one
water distribution system, supplied by two drinking water supplies (West
Water Treatment Plant and the Central Water Purification Plant)?

4, Have you experienced, what you consider to be low drinking water
pressures?

Yes No _Z

If yes, during what period(s) of the day?

If yes, how often?
Frequently: _Intermittently: _ Very often: ___ Always:

5. How would you classify your drinking water pressure at low-pressure
periods?

Low: Very low: Extremely low:



10.

1.

If an expansion to the drinking water supply facilities is required to
accommodate future demands, do you have a preference as to whether
the West Water Treatment Plant or the Central Water Purification Plant
should be expanded (it should be remembered that the Central Water
Purification Plant is located in the vicinity of historically significant
buildings; whereas, the West Water Treatment Plant is located in an area
readily available for expansion)?

_/937( C/frb')(v Q/w/ GQMZS‘ Mé/%

e

Do you have any comments regarding the scenario of potentially retiring
one or both of the two existing water treatment plants and constructing a
T I ' supply drinking

q ?%’5 éwrﬂ'nc,

T olecatin = ol 15 o V/‘//v 7§

Do you believe that there are other alternatives, in addition to those
provided to date, that should be considered?

~Ue

The following criteria have been identified to date in order to evaluate
potential alternatives. Would you please rank the identified criteria in the
order of importance that you believe should be applied with “1” being the
“most important”. Please insert your selected ranking numbers in the
space provided, following each evaluation criteria identified to date. It
should be noted that the order in which the identified evaluation criteria
have been listed is random only.

Overall system operations: (2 ) Design considerations& 5
Economics( g;) Natural environmené: _3} Historical significanc@;

Public health: @; Social impact:

Are there other evaluation criteria that you. believe should be considered?

T ] 2 3 l /
NEec ur‘/;y 7/ /A __S/(/J'?'fm
Do you have any comments regarding the Master Plan for Water Supply

for the City of Kingston, which is following the Class Environmental
Assessment process?

s é Lol 2 //,,é/éy R

ppect.
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12.

require a written response to my comments. Yes No?<

Please print your name address, phone number and email address (if available)

Name: A‘ /é// /_gfd Loyt J

Address: ? ,/70f 7§V~ 5\7[

Phone number: 6‘/1 T/f/y/&

Email address: //OC//‘ é["o 72y, G4 /Caf. /V-é/\

Signature:

a/;
Please ret completed

or mail/fax before December 8, 2006 to:

Chantal Chiddle, P. Eng.,

Project Manager

Utilities Kingston

1211 John Counter Blvd.
Kingston ON K7L 4X7

Phone: 613-546-1181; Ext.: 2356
Fax: 613-542-1463



utilities kingston
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. f \ \ all your utility services under one roof

Master Plan for Water Supply for the City of Kingston Urban Area

Public Information Centre held on November 29, 2006

Questionnaire

1. Are you a resident/property owner within the City of Kingston?
No
2. Do you represent an industrial, commercial or institutional facility within

the City of Kingston urban area?

. No
3. Do you agree that the two}existing water distribution systems (Kingston
Central and Kingston West) should be interconnected to form only one
water distribution system, supplied by two drinking water supplies (West
Water Treatment Plant and the Central Water Purification Plant)?

4. Have you experienced, what you consider to be low drinking water
nressiiras? s

— S
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, Vo TRERE
If yes, during what period(s) of the day? Fm\\sﬂb\:?—\““‘* N <

e ekt
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If yes, how often?

Yy
Frequently: ___ Intermittently: __ Very often: ___ Always:
5. How would you classify your drinking water pressure at low-pressure

periods?

Low: Very low: Extremely low: %/,;/K“k



10.

11.

If an expansion to the drinking water supply facilities is required to
accommodate future demands, do you have a preference as to whether
the West Water Treatment Plant or the Central Water Purification Plant
should be expanded (it should be remembered that the Central Water
Purification Plant is located in the vicinity of historically significant
buildings; whereas, the West Water Treatment Plant is located in an area
readily available for expansion)?

\1\1\ \\\\L YV NS WX \,V\QJ‘ vy, Voo d Jeoi\ Juweh

Do you have any comments regarding the scenario of potentially retiring
one or both of the two existing water treatment plants and constructing a
single, larger water treatment plant to supply drinking water to the entire

City of Kingston?
RS-

Do you believe that there are other alternatives, in addition to those
provided to date, that should be considered?

The following criteria have been identified to date in order to evaluate
potential alternatives. Would you please rank the identified criteria in the
order of importance that you believe should be applied with “1” being the
“‘most important”. Please insert your selected ranking numbers in the
space provided, following each evaluation criteria identified to date. It
should be noted that the order in which the identified evaluation criteria
have been listed is random only.
Overall system operations: ___; Design considerations: _5_

< o
Economics: ¥ ; Natural environment: é_; Historical significance: I,

Public health: _V ; Social impact: ;—{:

Are there other evaluatlon criteria that you helieve should be considered?

RV SO BTN Y QQ\P%JUJ\
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Do you have any comments regarding the Master Plan for Water Supply
for the City of Kingston, which is following the Class Environmental
Assessment process?




12. Do you have any other comments?
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| require a written response to my comments. Yes No

Please print your name address, phone number and email address (if available)
Name: \QRM& \3/.__,.,\,“.\/

Address: X6 >\;r\\‘v$* R .

Phone number: b\d . 254~ 1 ¥’

Email address: ITURN VS (B, Cotren B

Signature: *:\)‘ ’ 3}.,‘\\\.&\-\—\.]

Please return this completed questionnaire to the box provided (preferable)
or mail/fax before December 8, 2006 to:

Chantal Chiddle, P. Eng.,

Project Manager

Utilities Kingston

1211 John Counter Blvd.
Kingston ON K7L 4X7

Phone: 613-546-1181; Ext.: 2356
Fax: 613-542-1463
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Master Plan for Water Supply for the City of Kingston Urban Area

Public Information Centre held on November 29, 2006

Questionnaire

1 Are you a resident/property owner within the City of Kingston?
K_ No
2. Do you represent an industrial, commercial or institutional facility within
the City of Kingston urban area?
No i_
3. Do you agree that the two existing water distribution systems (Kingston

Central and Kingston West) should be interconnected to form only one
water distribution system, supplied by two drinking water supplies (West
Water Treatmeni Plant and the Central Water Purification Plant)?

< Doy '+ Aaazd
4 d VA4

4. Have you experienced, what you consider to be low drinking water

pressures?
No 5_( '

If yes, during what period(s) of the day?

If yes, how often?

Frequently: ____Intermittently: _ Very often: ___ Always:
5. How would you classify your drinking water pressure at low-pressure
periods?

Low: Very low: Extremely low:



10.

11

If an expansion to the drinking water supply facilities is required to
accommodate future demands, do you have a preference as to whether
the West Water Treatment Plant or the Central Water Purification Plant
should be expanded (it should be remembered that the Central Water
Purification Plant is located in the vicinity of historically significant
buildings; whereas, the West Water Treatment Plant is located in an area
readilv available for expansion)?

Do you have any comments regarding the scenario of potentially retiring

one or both of the two existing water treatment plants and constructing a
drinking water to the entire

-

provided to date, that should be considered? £tz £ @asene

The following criteria have been identified to date in order to evaluate
potential alternatives. Would you please rank the identified criteria in the
order of importance that you believe should be applied with “1” being the
‘most important”. Please insert your selected ranking numbers in the
space provided, following each evaluation criteria identified to date. It
should be noted that the order in which the identified evaluation criteria
have been listed is random only.

Overall system operations: i; Design considerations:éﬁZ

Economics: _ﬁ Natural environment: _L_; Historical significance: S;
Public health: é; Social impact: _Q

Are there other evaluation criteria that you believe should be considered?
et L =

A - a )
'%4})’{\/%“,7”/@0?/

Do you have any comments regarding the Master Plan for Water Supply
for the City of Kingston, which is following the Class Environmental

Assessment process? _ g ;p
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require a written response to my comments. Yes No AVA

Please print your name address, phone number and email address (if available)

Name:

Address:

Phone number:

Email address:

Signature:

Please return this completed questionnaire to the box provided (preferable)
or mail/fax before December 8, 2006 to:

Chantal Chiddle, P. Eng.,

Project Manager

Utilities Kingston

1211 John Counter Blvd.
Kingston ON K7L 4X7

Phone: 613-546-1181; Ext.: 2356
Fax: 613-542-1463



utilities kingston
P water sewer gas electricity networks
f X %\1% all your utility services under one roof

Master Plan for Water Supply for the City of Kingston Urban Area

Public Information Centre held on quember 29, 2006

Questionnaire

Are you a resident/property owner within the City of Kingston?
/

AXd No
Do you represent an industrial, commercial or institutional facility within
the City of Kingston urban area?

No L/

Do you agree that the two existing water distribution systems (Kingston
Central and Kingston West) should be interconnected to form only one
water distribution system, supplied by two drinking water supplies (West )
Water Treatment Plant and the Central Water Purification Plant)? yurd

Have you experienced, what you consider to be low drinking water
pressures?

i/ No

- -, - ;’Q
If yes, during what period(s) of the day? LT Ararees (S‘”H"“ )

If yes, how often?
Frequently: ___ Intermittently: __ZVery often: __ Always:

How would you classify your drinking water pressure at low-pressure
periods?

Low: _l/_ Very low: Extremely low:



10.

11

If an expansion to the drinking water supply facilities is required to
accommodate future demands, do you have a preference as to whether
the West Water Treatment Plant or the Central Water Purification Plant
should be expanded (it should be remembered that the Central Water
Purification Plant is located in the vicinity of historically significant
buildings; whereas, the West Water Treatment Plant is located in an area
readily available for expansion)?

o

Do you have any comments regarding the scenario of potentially retiring
one or both of the two existing water treatment plants and constructing a
single, larger water treatment plant to supply drinking water to the entire
City of Kingston? Mor COuavy<isbd 75 o500 01

Do you believe that there are other alternatives, in addition to those
provided to date, that should be considered? L Ao~ a0

The following criteria have been identified to date in order to evaluate
potential alternatives. Would you please rank the identified criteria in the
order of importance that you believe should be applied with “1” being the
“‘most important”. Please insert your selected ranking numbers in the
space provided, following each evaluation criteria identified to date. It
should be noted that the order in which the identified evaluation criteria
have been listed is random only.

Overall system operations: < : Design considerations: _C_é__
Economics: _7_; Natural environment: & ; Historical significance: _l;
Public health: i ; Social impact: _“4

Are there other evaluation criteria that you believe should be considered?
A

Do you have any comments regarding the Master Plan for Water Supply
for the City of Kingston, which is following the Class Environmental
Assessment process? rlo 7« A7 TS Jeorgic




12. Do you have any other comments? Ao

require a written response to my comments. Yes No \/

Please print your name address, phone number and email address (if available)

Name: ,6@--”"’/ 14000 15 A

Address: S$7.3 STeArt Qi S

Phone number: - & 34 2 4 3 S

Email address: Firch o Chopr horrn @ Scrrpiisce - CA

Signature: /"7-//(/_/
' /7 N\ ¢

Please return this completed questionnaire to the box provided (preferable)
or mail/fax before December 8, 2006 to:

Chantal Chiddle, P. Eng.,

Project Manager

Utilities Kingston

1211 John Counter Bivd.
Kingston ON K7L 4X7

Phone: 613-546-1181; Ext.: 2356
Fax: 613-542-1463
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Master Plan for Water Supply for the City of Kingston Urban Area

Public Information Centre held on Nove_mber 29, 2006

Questionnaire

1 Are you a resident/property owner within the City of Kingston?
A No
2. Do you represent an industrial, commercial or institutional facility within

the City of Kingston urban area?

Yes No __L

3. Do you agree that the two existing water distribution systems (Kingston
Central and Kingston West) should be interconnected to form only one
water distribution system, supplied by two drinking water supplies (West p
Water Treatment Plant and the Central Water Purification Plant)? .

4. Have you experienced, what you consider to be low drinking water
pressures?

No +~

If yes, during what period(s) of the day?

If yes, how often?

Frequently: ___Intermittently: __ Very often: ___ Always:
5. How would you classify your drinking water pressure at low-pressure
periods?

Very low: Extremely low:



10.

If an expansion to the drinking water supply facilities is required to
accommodate future demands, do you have a preference as to whether
the West Water Treatment Plant or the Central Water Purification Plant
should be expanded (it should be remembered that the Central Water
Purification Plant is located in the vicinity of historically significant
buildings; whereas, the West Water Treatment Plant is located in an area
readily available for expansion)? n o

T b Clead oo Taioibon K S ArPA oot

Do you have any comments regarding the scenario of potentially retiring
one or both of the two existing water treatment plants and constructing a
single, larger water treatment plant to supply drinking water to the entire
Clty of KingStOn? f}{'én L€, oot u.'-a.»ﬁ/c O Mucosne K 2.0z K
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Do you believe that there are other alternatives, in addition to those
provided to date, that should be considered? . ¢ . ., _ .« agece

The following criteria have been identified to date in order to evaluate
potential alternatives. Would you please rank the identified criteria in the
order of importance that you believe should be applied with “1” being the
‘most important”. Please insert your selected ranking numbers in the
space provided, following each evaluation criteria identified to date. It
should be noted that the order in which the identified evaluation criteria
have been listed is random only.

Overall system operations: , Design considerations:
Economics: ; Natural environment: , Historical significance:
Public health: ;> Social impact:

Are there other evaluation criteria that you believe should be considered?

Do you have any comments regarding the Master Plan for Water Supply
for the City of Kingston, which is following the Class Environmental
Assessment process?




12. Do you have any other comments?

require a written response to my comments. Yes No
Please print your name address, phone number and email address (if available)

Name:

Address:

Phone number:

Email address:

Signature:

Please return this completed questionnaire to the box provided (preferable)
or mail/fax before December 8, 2006 to:

Chantal Chiddle, P. Eng.,

Project Manager

Utilities Kingston

1211 John Counter Bivd.
Kingston ON K7L 4X7

Phone: 613-546-1181; Ext.: 2356
Fax: 613-542-1463



PUBLIC INFORMATION CENTRE NO. 2
QUESTIONNAIRES
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utilities kingston
water sewer gas electricity networks
all your utility services under one roof

Master Plan for Water Supply for the City of Kingston Urban Area

Public Information Centre No. 2 held on March 19, 2007

Questionnaire

Are you a resident/property owner within the City of Kingston?
Yes £ No

Do you represent an industrial, commercial or institutional facility within
the City of Kingston urban area?

Yes No \
Do you represent a governing authority such as the MOE, MNR or other?

Yes No  Which?

How would you classify your drinking water pressure at low-pressure
periods?

Low: Very low: Extremely low: N ever ( -

Have you experienced, what you consider to be low drinking water
pressures?

Yes No X

If yes, during what period(s) of the day?

If yes, how often?
Frequently: ___ Intermittently: __ Often: __ Always:

Do you have any comments regarding the potential interconnection of the
two existing water supply and distribution systems [Kingston West and
Kingston Central (including Kingston East)] to form a single City of
Kingston water supply and distribution system, supplied by the Kingston
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West Water Treatment Plant (WTP) and the Kingston Central Water k¥
Purification Plant (WPP)?

An expansion of the Kingston West WTP is required to accommodate the
future demands for an independent Kingston West water supply and
distribution system (Alternative 1) and an interconnected Kingston West
and Kingston Central (including Kingston East) water supply and
distribution system (Alternative 2).

The expansion of the Kingston Central WPP is not considered prudent
due to the age of the facility and the fact that it is located in the vicinity of
historically significant buildings. The Kingston West WTP is located on a
site available for expansion.

Do you agree that the expansion of the Kingston West WTP, as opposed
to expanding the Kingston Central WPP to accommodate the water
demands for the City of Kingston for the study year 2026, as is being
assumed, is a prudent decision?

Yes X No If no, why?

Do you have any comments regarding Alternative 3, retiring the existing
Kingston Central WPP and expanding the existing Kingston West WTP to
provide the fotal drinking water supply to a single, interconnected City of
Kingston water distribution system? Advom*uqe 1S g&%‘a&fﬁ‘a c di bupeid
Lagter St pen kelepd | i (,o,cum @ mmmm dods. v g
yﬂ»k{}r/n )/mA (}Mé/\ uqam’l/ }

For Alternative 2 an interconnecting watermain would not be required on
Front Road and King Street West until shortly after the year 2010 —b 222

— .

For Alternative 3, a large diameter trunk watermain 1050 mm (42") would
be required from the Kingston West WTP to the Kingston Central WPP.

If the interconnection on Front Street and King Street West (Alternative 2)
was provided as a 1050 mm watermain between the years 2011 and
2016, this watermain could be extended easterly and westerly to provide
the required trunk watermain interconnection for Alternative 3. With this
trunk watermain in place, the decision, with regard to the potential
retirement of the Kingston Central WPP, could be extended until after the
year 2011. The large diameter trunk watermain would be required
between the years 2011 and 2016. ‘



10.

11.

12.

13.

With the knowledge that the Kingston Central WPP could potentially
require retirement by the year 2026, do you have any comments regarding
the sequential provision of the 1050 mm trunk watermain from the
Kingston West WTP to the Kingston Central WPP between the years 2011
and 2016’?

rothan Yhun Yo g ot 4o ackul com buucHon

Do you have any comments regarding Alternative 4, retiring the existing
Kingston West WTP and the Kingston Central WPP and constructing a
new, single, large capacity water treatment plant to supply aII the drinkin
water to the entire City of Kingston? _[ aauvtp  Yaut Hur (o cis ion ol
$01) |(V'w d 'YVLO\P(% a4 CLC")’\WMA @Bk,

Do you believe that there are other alternatives, in addition to those
provided at this Public information Centre, which should be considered?

To date, the following criteria have been identified in order to evaluate the
potential alternatives. Would you please rank the identified criteria in the
order of importance that you believe should be applied with “1” being the
“‘most important”. Please insert your selected ranking numbers in the
space provided, following each evaluation criteria identified to date. It
should be noted that the order in which the identified evaluation criteria
have been listed is random only.

Overall system operations: i ; Design considerations: _&_ J
Economics: ﬂ Natural environment: _§__ Historical significance: _7__

Public health: _1 : Social impact: ©

Are there other evaluation criteria that you believe should be considered?

Cpen Yhewsh J Jpw cdiere o Luver 10z /1/7;(4 2 gecgd. Zrygei—
4 ,aaw%n/mr L Szl appngds HE, A Z e otiwelil f
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14. Do you have any comments regarding the Master Plan for Water Supply
for the City of Kingston, which is following the Class Environmental
Assessment process?

15. Do you have any other comments?

Do you wish a written response to your comments? Yes i’s‘(fz/(/

HAee o o tat e !

Please print your name address, phone number and email address (if available)
Name: f//%d’, b eth }/‘czmacﬁw

Address: 7 Beverle éf/ M’ee *

Phone number: S ¥#9-/59/

Email address: __Aainacher & p ar’s gueendit . (e
- .

Signature: ("./35%77{'2//714’%5 e

Please return this completed questionnaire to the box provided (preferable)
or mail/fax, to be received by March 26, 2007, to:

Chantal Chiddle, P. Eng.,

Project Manager

Utilities Kingston

1211 John Counter Blvd.
Kingston ON K7L 4X7

Phone: 613-546-1181; Ext.: 2356
Fax: 613-542-1463



LETTERS FROM GOVERNING AUTHORITIES



Ministry of the Environment

P.O. Box 22032

Kingsfon, Ontario

K7M 885

513/649-4000 or 1-800/267-0874
Fax: 613/548-6908

December 22, 2006

Utilities Kingston

1211 John Counter Boulevard

PO Box 790
Kingston, Ontario

K7L 4X7

Dear Ms. Chiddle;

Re:  Master Plan for Water Supply for the City of Kingston Urban Area

Attention: Chantal Chiddle. P.Eng.

Ministére de I'Environnement

C.P. 22032

Kingston {Ontario)

K7M 835

813/549-4000 ou 1-800/267-0974
Fax: 613/548-6908

(&) Ontario

Thank you for your November 20, 2006 letter concerning the above project. 1 have provided a
copy to our Drinking Water Compliance staff for their information. If they have comments or
concerns about the project, we will ensure that the comments are provided to you. We request a
copy of the Master Plan for our review and files.

Copies of notices and other project information should be directed to:

Vicki Mitchell

Environmental Assessment Coordinator
Ministry of the Environment, Eastern Region

1259 Gardiners Road

PO Box 22032

Kingston, ON K7M 8S5

Master Planning Process

The Master Plan document and future information packages should clearly explain the Master
Plan process and the approach that will be followed. The Master Plan process is discussed in
section A.2.7 and Appendix 4 of the Municipal Class Environmental Assessment (Municipal
Class EA). Examples of notices for public consultation and study completion are provided in
Appendix 4 of the Municipal Class EA.



The Master Plan should list the specific projects that will be carried out in the future, and identify
the project schedule of cach of these projects. In addition, the Master Plan should discuss future
environmental assessment requirements for both schedule B and C projects identified in the Plan,
in terms of future public consultation opportunities, further notification requirements, and future
opportunities to request Part 1 Orders for the specific projects in the Plan.

The Master Plan, and the notices issued for review of the Plan, should clearly indicate that
requests for an order to comply with Paxt II of the Environmental Assessment Act would be
possible only for those projects within the Master Plan, and not the Master Plan itself. PartII
Order requests would need to be made at the time the Notices of Completion are issued for the
specific projects.

The proponent should be aware that as part of the program to monitor the effectiveness of the
Master Plan approach, proponents are required to briefly summarize how the Master Plan
followed Class EA requitements and provide this summary to the Environmental Assessment
and Approvals Branch in Toronto, including copies of mandatory notices.

In order to meet Phases 1 and 2, this Ministry's expectation is that the Master Plan should
include definition of the problem or opportunity to be addressed, evaluation of alternative
solutions to the problem, description of the environmental impacts of these alternatives, proposed
mitigation measures, and a description of the preferred alternative or system of alternatives. The
evaluation of alternatives and supporting technical information (including supporting technical
studies) must be provided at a level of detail such that: advantages, disadvantages and trade-offs
of each alternative are clearly explained; the environmental impacts of each alternative on all
aspects of the environment are assessed (natural, social, economic, technical considerations); the
rationale for the selection of the preferred alternative is clear and comprehensive; and there isa
clear, traceable decision making process.

If you have questions or concerns about the above comments, please contact me at
(613) 540-6852.

Yours sincerely,

e

Vicki Mitchell

Environmental Assessment Coordinator
Technical Support Section

Eastern Region

VLM/sh
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CATARAQUI REGION CONSERVATION AUTHORITY,

1641 Perth Road, PO. Box 160 Glenburnie, Ontario KOR 150

Phone: (613) 546-4228 Fax: (613) 547-6474

E-mail: crca@cataraquiregion.on.ca Web Site: www.cataraquiregion.on.ca

March 26, 2007 File: SPP 6-8

VIA EMAIL & MAIL

Ms. Chantal Chiddle, P.Eng
Project Manager:

Utilities Kingston

1211 John Counter Boulevard
Kingston ON K7L 4X7

Dear Ms. Chiddle,

RE: REQUEST FOR COMMENTS
MASTER PLAN FOR WATER SUPPLY FOR THE CITY OF K]NGSTON AREA
PUBLIC INFORMATION CENTRE NO. 2

Staff of the Cataraqui Region Conservation Authority (CRCA) are writing with input to the
above-noted study. Our comments are further to & letter of request from Mr. Larry Manley of
Hatch Moit McDonald (formerly Simcoe Engineering Group Limited) (dated March 7, 2007)
and our attendance at Public Information Centre No. 2 on March 19, 2007.

We have reviewed the information package that was distributed at Public Information Centre No.
2 and provide the following comments about the alternatives and evaluation criteria. Our

comments are in response to the questionnaire that was distributed (Questions 1 — 5 are not
applicable).

6. There is compelling evidence in support of the connection of the two existing water
supply and distribution. systems in the City of Kingston (Kingston Central/East and
Kingston West). The installation of a large diameter water pipe across the mouth of the
Little Cataraqui Creek (as shown on Altematives 2, 3, and 4) must be completed in a
manner that reflects the presence of fish habitat, significant wetlands, and flood
conveyance/storage in that vicinity. This may require installation of the pipe under the
bed of the Creek. The CRCA must be consulted as part of the design and installation of
this pipe.

7. Yes. From our tour of the Kingston Central facility on March 22, 2007, we aware that
Utilities Kingston has made recent investments in its equipment and controls. Over the
longer term, we recognize that there are limitations at the Kingston Central facility that

are imposed by the size and location of the site, and by the age and layout of the existing
building.
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8. Many communities with a population that is similar to Kingston have only one water
treatment facility. One advantage that is associated with contiming to operate two linked
facilities is planned redundancy. In the event that one facility had to be closed (perhaps
due to a spill into the source water, or a problem with the equipment), then the second
facility could continue fo supply water to the entire distribution network.

9. It would seem logical to install the connection between the two systems as soon as
possible. As per our response to Question 8, a connection between the Kingston
Central/East and Kingston West systems would enable planned redundancy.

10. The construction of a single water treatment facility (Altemative 4) could allow for the
use of advanced treatment methods, and would simplify and perhaps reduce the cost of
daily operations.

We note that the proposed location (Lake Ontario Park) is also valuable as public
waterfront open space, which is a limited resource in the City of Kingston. Also, if a new
intake were installed at the Lake Ontario Park site, then it would be located immediately
downstream of the Kingston West wastewater treatment facility, as well as the outlet of
the Little Cataraqui Creek. We therefore tend to favour Alternative 3 (expand the
Kingston West facility) over a new facility at Lake Ontario Park. We are aware that there
are few options for locating a new public facility along the Kingston waterfront.

iThe findings of the Eastern Lake Ontario — Upper St. Lawrence River Intake Protection
'Zone Study (see our response to Question 13 below) will be useful for locating a new
‘intake in a location with the least potential for chronic or event-based contamination of

the source water.

11. We recommend that water conservation and the replacement of leaking water mains be
explicitly included within each of the Alternatives. The amount of existing and future
water demand that is satisfied through a strategic, well-funded campaign on each of those
aspects should be the starting point for the evaluation process.

We note that each Alternative is based on the continued use of Lake Ontario as the
source of the City’s drinking water. The Master Plan exercise does not appear to have

considered alternative inland ground and surface water sources.

12, We offer the following ranking for the proposed evaluation criteria:

Public health ‘ =]
Natural environment =2
Overall system operations / Design considerations =3
Economics =4
Social impact =5
Historical significance = 6 (not important)

13. No, we do not have additional evaluation criteria to recommend. However, we do have
suggestions for four of the existing criteria, as follows:
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The Natural Environment criterion should be modified by: (1) the addition of the term
“ecological” to the phrase “aquatic and terrestrial systems”, and (2) the addition of the
phrase “impact on flood conveyance and storage.” The CRCA has information such as
the Central Cataraqui Region Natural Heritage Study and floodplain mapping that could
be used by Utilities Kingston in the evaluation process.

The Economics criterion should acknowledge the peed for life cycle costing of all
infrastructure components.

The Public Health criterion should evalvate the potential use of advanced treatment
methods (such as the application of ultraviolet light) in the various Alternatives.

Does the phrase “security of water supply” under the Design and Operations criterion
refer to the reliability of the source water? Utilities Kingston should obtain its source
(“raw”) water from a location that has the least potential for chronic or event-based
contamination, This could be evaluated at present using the raw water quality data from
each of the existing intakes, and in the future through the findings of the Eastern Lake
Ontario — Upper St. Lawrence River Intake Protection Zone Study (see Question 15
below). There should be special attention given to long term exposure by consumers to
chemical contaminants, many of which are present in wastewater effluent and stormwater
runoff, and some of which are not removed through standard water treatment processes.

14. We support the initiative by Utilities Kingston to undertake a Water Supply Master Plan
exercise. As part of our agreement with the Ontario Ministry of the Environment to
coordinate source water protection for the Cataraqui area, we have been asked to
summarize the outcomes of such exercises within our jurisdictional area. We look
forward to leaming about the outcomes of the evaluation process.

15. The CRCA is presently working on an Eastern Lake Ontario — Upper St. Lawrence River
Intake Protection Zone Study with in-kind support from Utilities Kingston and four other
municipal utilities. Funding is being provided from the Ontario Ministty of the
Environment through its Source Protection Techmical Studies Grant Program. This
rescarch will penerate knowledge about water movement and existing/potential
contamination along the Kingston shoreline, and it will delineate protection zones around
each of the existing municipal residential drinking water system intakes. A majority of
the technical work is being completed by the Queen’s University Centre for Water and
the Environment, in conjunction with the National Water Research Institute of
Environment Canada. We anticipate that the study will be completed in late 2008. As
noted above, the findings of the research will be helpful in making decisions about the
future of Kingston’s water supply.
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Thank you for the opportunity to provide comments at this stage of the Master Plan exercise. If
you have any questions about our comments, please contact me at (613) 346-4228 ext. 224, or
via emai] at robmerae@cataraquiregion.on.ca. Please kindly inform our office of the next Public
Tnformation Centre and/or the release of a draft report.

Yours truly

Yp——s2n7

Rob McRae MCIP, RPP
Project Manager, Source Water Protection

s.c. Larry Manley, P.Eng, Hatch Mott McDonald, via fax (§13) 389-2442
Kevin Hall, PhD and Leon Baegman, PhD, Queen’s University Centre for Water and the Environment, via
email

Page 4 of 4



APPENDIX F



YEAR 2011 PEAK HOUR DEMAND PRESSURE CONTOURS
(PRESSURE ZONES 2A, 2B AND 2C COMBINED INTO A SINGLE PRESSURE ZONE 2)

\ﬁ __ I
EREEKFORD |RD. \ Z

ELEVATED

STORAGE TANK

INDUSTRIAL

)
4 —
il ~ N/
[ D_H VOIRDE] | % ey AVOO
PRINCESS ST.
ELEVAT ﬂ ; i @
ACE TANK KINGST
. = A WA B N S i HIGRWAY 15 D
IN-GRQUND

RESERVOIR

_,\___.32_»05 W
TANDPIPE
GORE ROAD S

STANDPIPE 1

u&%kd
/

_1“_‘

—

5 J
Ty
J
N
k=

NN
LT

INDUSTRIAL PARK
IN-GROUND RESERVOIR

THIRD AVENUE
IN-GROUND RESHRVQOIR

DND ELEVATED
STORAGE

KINGSTON

TounsHE

erererer

KINGSTON CENTRAL
WATER PURIFICATION
PLANT

LAKE ONTARIO
LAKE ONTARIO

KINGSTON WEST

WATER TREATMENT
PLANT
LEGEND: JILITIES KINGS TON
HATERIATS MASTER PLAN FOR WATER SUPPLY
PRESSURE CONTOURS (kPa) utilities kingston i
300 _\J water sewer gas m_mnﬁ:nm networks m- 3 n D m
400 all your utility services under one roof SIMCOE ENGINEERING GROUP LIMITED

e COnsulting Engineers _!|_ OC E _!H w . \_ > _’1_\_VHE Z \D/l_\_ <_!H N
o0o SCALE: N.T.S. YEAR 20117 PEAK HOUR DEMAND
JUNE 2007 0494 PRESSURE CONTOUR PLAN

P:\.....\10424\Master Plan Figures\Fig 7_1




YEAR 2026 PEAK HOUR DEMAND PRESSURE CONTOURS
(PRESSURE ZONES 2a, 2b AND 2c COMBINED INTO A SINGLE PRESSURE ZONE 2)

Z \&y B
‘EREEKFORD [RD. \
ELEVATED
STORAGE TANK A
ﬁ T e

mw%%W| ZONE 2 W%NMWQ

s
&
Lo ' N\
< Iy KINGSTO N
e o HIGHWAY 15
/ IN-GRQUND
- RESERVOIR
o
. ! MILTON ROAD
y / ‘ STANDPIPE_—
/) Al /] GORE ROAD
&I E STANDPIPE /-

U

INDUSTRIAL PARK

l\ VQ
,r,%«qn
X o
NG = IN-GROUND RESERVOIR /\ -
\;/
J
/4

gyl

ATRICK ST
Rrs
EMETARY

f : WLWAYST g N (4 e e NSyt 1N pirTsBuReH
Q » = )\ T e
G THIRD AVENUE TLL _
\\ ] IN-GROUND RESHRVOIR=
, DND ELEVATED
y &
D]
5 I/

S )
4
% —
2 m

o

TRESSURE mw// 4 f
E N

%WJ e
@ v

[ ’V - %%.,

|

@

NORMAN ROGERS ARPORT M

[~

=

: Z
o]

a

=

3

=

=

# [

 [TOWER ST.

xxxxxx . B

mmmmmm L= [
/, L

»
C 1
I\

)

caTARAGU

nnnnn

xxxxxx

L

AT ——

I\ F ﬁ ST
- T el
\ » o T L7 = KINGSTON CENTRAL
i WATER PURIFICATION
% rorsuoum PLANT
D _\" POINT
LAKE ONTARIO Q
KINGSTON WEST LARE ONTARLO
WATER TREATMENT
PLANT
— UTILITIES KINGSTON
WATERMAINS
PRESSURE CONTOURS (kPa) CE_Emm _AmjmmﬂOS mmsnnm Z>m%mﬂ @T>Z ﬁ@% <<>%WE mC@@ﬁ%
300 water sewer gas electricity networks
i i SIMCOE ENGINEERING GROUP LIMITED
400 2l your uility services under one roof e Consulting Engineers _!|_ O C E _!H w . M > _’1_\_!H E Z > 1_\_ <_!H N
500
600

SCALE: N.T.S. YEAR 2026 PEAK HOUR DEMAND
JUNE 2007 0494 PRESSURE CONTOUR PLAN

P:\.....\10424\Master Plan Figures\Fig 7_2




APPENDIX G



s
N AN UM L—T T
N /
\
~ | J
N, |
| ,
s N | J Y
. L
- - GA5
k -- |
CREEKFQRD RO. \u THp |
ELEVATED. TA i i 00mm
300 mm 450 mm _ \ I I — U i 00%,
r ¢ . PRESSURE < ?
¢ [ | y i ¢ |zONE 2D -7
Fl=ma ? A o gl . _ 2 R4
mm ss ~ —MPR mﬁl&_ E M € | S -\
__ ! Y 4 ZON S m [ plzoomm
_ [ | Y 4 300 mm i N
— \\ S— ; RESERVOIRG
I | [ V] 500 mm 0 ittt il E £ £ > e — M.F_.ﬁ\_._._ﬂ%/_%/\/)\/.l S
‘\0%%0 L % m m m ‘_/!\\ | -1 //
. i S = o T TS
Rl g i POPRS S I\ somn) _— 5 L
7z o 9 W ‘ - ® “\Ll B ~d Tso
4 PR - % M ...... x.\ﬁ | %) QUERS D, ErEVATED TANK [ BOOSTER M+_oz 400 mm $WN _ - — - =
00 mn) mEmEmE=— - i S ) - YsTANDPIPE ROGERS SIDE ﬂw - T ?
COLLINS B#fY RD. I = Z T0
BOOSTER/STATIO - [ 2 | P E o NDPIP,
Tho I |1 m 7 5
500 m E D¢ RD: p J “““ \Mo
m B OSTER STATION
m _ : _4 = i | g : “ V) |
" N\ TT. @ ; : ~ s i i‘wooa - -DLI C.F.B. KINGSTON ] 1
C, . ,\J\!.-A ROGRESS AVE.) " _ | :
2 ~ gl o~ < ESERV! B\ THIRD NUE ol =
IS _ RESERVOIR — L e e
V 7= © b = _, i 2 l. u B m
Sy \\_\ > 3 S C ) ~ ’ — ) n = Mu ORIZED D m/Nﬁmo | K
0 € S \ NELEVA 5 . v 5 — WY o
\‘\ &7 i TR e \/ =1 [T W ! — : /T i IS ST. LAWRENCE RIVER
o : : . R Booe?
. m \ o //H/// - ,
V=l .\ Bl ANt 4
~ ‘ Y O <
COLLINS BAY L|1| J . ~— L1 ) T _ /T S
zu T~ AN L : : - — I (
NORMAN ROGERS \ Fﬁ ‘ i |
AIRPORT \ < L L 1 L )
W, == Ll , Q\K\W M - )
ﬂ i B : — 4 T . )~ N
\\A J | 111 : - Ven S
1#1 i B . 1050mm| \ - ﬂ ,@ A
o 500 XN T A/nER KINGSTON CENTRAL WATER
....... - A WA Sk c A A1 | I PURIFICATION PLANT
£ , 4
U 3
i 1 KINGSTON WATER
& TREATMENT[PLANT
LAKE ONTARIO
NOTES:
1. DATA SOURCES: FIGURE W1, CITY OF KINGSTON URBAN GROWTH
STRATEGY, JULY, 2004; UTILITIES KINGSTON FILE INFORMATION
~EGERD JILITIES KINGS TON
EEEEEEEEEEEEENE URBAN BOUNDARY NEW/UPGRADED FACILITY Z>WHWE ﬁuh>z ﬁOE />\>Hmm mcwﬁuh/ﬂ
EEEEEEEEEEEEEE  EXPANDED STUDY AREA BOUNDARY utilities _A_3©m.n03 mmannm
RETIRED water sewer gas electricity networks
EXISTING WATERMAINS ili i SIMCOE ENGINEERING GROUP LIMITED N
all your utility services under one roof === Consulting Engincers _¥|_ O C E _VH @ e \_ : O_ 1_\{ O _¥| _\A _ Z O m 1_\0 Z
NEW WATERMAINS
INTERCONNECTING WATERMAINS mo>_l_M Z|_|m /\/\\Pl_wmm U_ ml_wm_ mwc 1_\_ OZ m/xml_\m_/\_
IS PRESSURE ZONE BOUNDARY JUNE 2007/ 104.24 ml_\CU/W /W_!H\D/m MOMQ\D/




	Master Plan_COVER - Final.pdf
	Kingston Master Plan Cover_ToC.pdf
	Section 1 Final.pdf
	Section 1 Title Page.pdf
	Section 1.pdf

	Section 2 Final.pdf
	Section 2 Title Page.pdf
	Section 2(1).pdf
	Fig_2_1(11X17).pdf
	Section 2(2).pdf
	Fig_2_2(11x17).pdf
	Section 2(3).pdf

	Section 3 Final.pdf
	Section 3 Title Page.pdf
	Section 3(1).pdf
	Fig_3_1(11x17).pdf
	Figure 3_2 (11x17).pdf
	Section 3(2).pdf

	Section 4 Final.pdf
	Section 4 Title Page.pdf
	Section 4.pdf

	Section 5 Final.pdf
	Section 5 Title Page.pdf
	Section 5(1).pdf
	Fig 5.1(11X17).pdf
	Fig 5.2(11X17).pdf
	Fig 5.3(11X17).pdf
	Fig 5.4(11X17).pdf
	Fig 5.1.pdf
	Fig 5.2.pdf
	Fig 5.3.pdf
	Fig 5.4.pdf

	Section 6 Final.pdf
	Section 6 Title Page.pdf
	Section 6.pdf

	Section 7 Final.pdf
	Section 7 Title Page.pdf
	Section 7(1).pdf
	Figure 7_1 (11x17).pdf
	Figure 7_2 (11x17).pdf
	Section 7(2).pdf
	Figure 7_3 (8.5x11).pdf
	Section 7(3).pdf
	Figure 7_4 (8.5x11).pdf
	Figure 7_5 (8.5x11).pdf
	Section 7(4).pdf
	Figure 7_6 (8.5x11).pdf
	Section 7(5).pdf
	Figure 7_7 (11x17).pdf
	Section 7(6).pdf

	Section 8 Final.pdf
	Section 8 Title Page.pdf
	Section 8.pdf

	Section 9 Final.pdf
	Section 9 Title Page.pdf
	Section 9(1).pdf
	Fig 9.1.pdf
	Section 9(2).pdf

	Appendix A.pdf
	Appendix A title.pdf
	Appendix A title - text.pdf
	Appendix A_1-51.pdf
	Fig A.4.pdf
	Fig A.5.pdf
	Fig A.6.pdf
	Fig A.7.pdf
	Appendix A_52-55.pdf

	Appendix B.pdf
	Appendix B.pdf
	App B.pdf
	App B text.pdf
	App B 1 - 2.pdf
	Fig B.1.pdf
	App B 3 - 10.pdf
	Fig B.2.pdf
	App B 11-13.pdf
	Fig B.3.pdf
	App B 14.pdf
	Fig B.4.pdf
	Fig B.5.pdf
	App B 15-34.pdf

	Fig B.4.pdf

	Appendix C.pdf
	Appendix C Title Page.pdf
	Fig_2_2(A1).pdf

	Appendix D.pdf
	Appendix D Title Page.pdf
	Dissemination Areas.pdf

	Appendix E.pdf
	Appendix E Title Page.pdf
	Appendix E PIC 1.pdf
	PIC1 Questionnaires.pdf
	PIC1_1.pdf
	PIC1_2.pdf
	PIC1_3.pdf
	PIC1_4.pdf
	PIC1_5.pdf
	PIC1_6.pdf
	PIC1_7.pdf
	PIC1_8.pdf
	PIC1_9.pdf
	PIC1_10.pdf
	PIC1_11.pdf
	PIC1_12.pdf
	PIC1_13.pdf
	PIC1_14.pdf
	PIC1_15.pdf
	PIC1_16.pdf
	PIC1_17.pdf
	PIC1_18.pdf
	PIC1_19.pdf
	PIC1_20.pdf
	PIC1_21.pdf
	PIC1_22.pdf
	PIC1_23.pdf
	PIC1_24.pdf
	PIC1_25.pdf

	Appendix E PIC 2.pdf
	PIC2 Questionnaires.pdf
	PIC2_1.pdf
	PIC2_2.pdf
	PIC2_3.pdf
	PIC2_4.pdf

	Appendix E LFGA.pdf
	Letters from Governing Authorities.pdf
	LFGA_1.pdf
	LFGA_2.pdf
	LFGA_3.pdf
	LFGA_4.pdf
	LFGA_5.pdf
	LFGA_6.pdf


	Appendix F.pdf
	Appendix F Title Page.pdf
	Fig_7.1(A1).pdf
	Fig_7.2(A1).pdf

	Appendix G.pdf
	Appendix G Title Page.pdf
	Fig 9.1.pdf




