Guelph Water/Wastewater Servicing Master Plan -AEIRXECUTIVE SUMMARY P/N 93489

1. INTRODUCTION

The City of Guelph retained Earth Tech Canada toecundertake Master Servicing and System
Optimization Studies for its water and wastewaitegdr infrastructure. The intent was to deterntines
best to provide water distribution/storage and exgater conveyance servicing for the City well itlie
future. The work was to focus on optimizing eagbtam to best service existing customers, and ekpan
the systems to service future growth. An additiqg@al was to enable a better understanding of the
City's water distribution and sewerage collecti@twork infrastructure and each system’s charatiesis
for the purpose of enhancing the reliability, opieraal efficiency, and capacity.

The plan was completed in 3 phases:

» Phase | — System Optimization: Water DistributBinfage and Wastewater Conveyance;
» Phase Il — Master Servicing Water Distribution/&tmwr and Wastewater Conveyance; and
» Phase Il — Asset Management: Water Distributitovi&@je and Wastewater Conveyance.

Phase | of the work program supported the Phasedllll activities which were completed concurrgntl
The work was also completed concurrent with theg'€itocal Growth Management Strategy (LGMS)
work to identify to what extent and how the City®éielph would grow into the future (i.e. population
distribution and density). The LGMS was an inpubithe work, in addition to other City initiatives
which were being undertaken concurrent with ordaaace of this Servicing Master Plan. This inckide
the Water Supply Master Plan completed in 2006 &sttETech; the Wastewater Treatment Master Plan
undertaken at the same time as this work; previsassportation Master Planning and a number ofrothe
planning activities consistent with the Provinc®stario Places to Grow Act. The latter is resgltiim an
Official Plan Amendment being undertaken by the/Cit

1.1. Existing Water Supply and Distribution System

The City’s existing water supply and distributiorstem consists of 23 wells, 3 elevated storagestadk
major in-ground storage reservoirs, 3 boosteratatioperating 2 pressure zones and over 500 km of
watermains ranging in diameter from 75 mm to 10%0. m

The Master Plan focused on optimization of the '€itgxisting water distribution system, booster
pumping stations and elevated/in-ground storagerves capacities under both current operating
conditions and in the future. It also revieweduanber of alternatives to provide future servicitng f
future growth. Future growth was defined by théyGis that being sustainable within its existing
boundaries, with limitations on water supply andsteavater treatment discharge assimilative capacity.

1.2. Existing Sanitary Sewerage Collection System

The City of Guelph has approximately 490 km of tawyi sewers ranging in size from 100 mm to 1650
mm in diameter, and 4 sewage pump stations, alNeatélg sanitary sewage flows from the City to a
central wastewater treatment facility located atllgton Street which discharges to the Speed River
The objectives of this Master Plan project wasdseas current hydraulic conditions within the sapit

sewer system, and determine the relative amouniflofw/infiltration that may be entering the system
and determine how this could be mitigated or elated to “free-up” sewer capacity for improved
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operations under current conditions, and/or tolifaté growth as desired by the City in the future.
addition, any new trunk sewer or pump station wavkse to be identified to service future growtfitie
extent desired by the City.

1.3. Environmental Assessment Master Planning Process

Master Plans are long range plans which integrdtastructure requirements for existing and fularel

use with environmental assessment planning priesipThese plans examine an infrastructure system,
group of related projects, to outline a framewoik fplanning for subsequent projects and/or
developments. As a minimum, Master Plans shouttiem$ Phases 1 and 2 of the Municipal Engineers
Association (MEA) Class EA Master Plan Approach NdSeptember 2007 MEA Municipal Class EA
Document, Appendix 4). Master planning providesnanicipality with a broad framework through
which the need and justification for specific paife can be established such that the environmental
assessment process can be satisfied.

2. WATER/WASTEWATER SYSTEM OPTIMIZATION

Initial master plan work activities involved propeefinition and characterization of the City's diig
water distribution and storage system and the €iyastewater collection and pumping system. This
included updating and calibrating the City’s exigtwater and wastewater system models to the extent
possible based on historical and/or informatiorairt®d as part of the project. As part of this wahe
models were upgraded and converted to more cuBEhtased software for ease of use for current and
ongoing master planning work and operational agsess

The modeling outputs were used to identify watestewater system constraints and opportunitieshior t
review and optimization of each system, and to esklrany deficiencies under current operating
conditions. More importantly, they identified ophmities to accommodate future growth.
Recommendations for ongoing system definition awodeh updating, development and calibration were
also identified for future implementation by theyCi This resulted in the identification of reconmmed
works to optimize the City’s water/wastewater systeperations, and address short-term needs based on
the various Priority Service Areas (PSAs) identifiey the City. Preliminary Development Charge
requirements were developed to support the Citpdate of their Development Charge Rate Bylaw.
Early outputs were later refined and completed wétv direction from the City arising from the LGMS.
This resulted in more focused water/wastewater igagy strategies and development of detailed
implementation plans to meet future growth requéeta in various portions of the City, including
intensification within the downtown core. Additanmodeling of various growth scenarios was
undertaken to assist the City in determining thpdaot of intensification within the City’s core alieg.
extent of limitations based on infrastructure andiptimization opportunities. Details of these lwor
activities and the accompanying analysis of thg'€ivater/wastewater systems are outlined in thenma
report.

2.1. Water Distribution and Storage
All water distribution system alternatives includgrovements to the existing system to addresdiegis

limitations and system pressure issues that willflo¢gher exacerbated by intensification and new
development. Additional infrastructure is requirta service growth to ensure acceptable system
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pressures and fireflows, and to provide storagaprdbvements common to all alternative include the
following:

* Reinforce existing mains in City core (Zone 1): pweed transmission main loop around
downtown area

* New East-West and North-South transmission mainZone 1 to improve water supply
transmission from Woods PS

* New Zone 3, south of Clair road with storage fag@ind booster pumping station (from zone 1)
* New East West transmission across zone 2 (alongdspk) and additional Zone 2 storage
* Modifications to pressure zone boundaries to addnag and low elevation issues

In addition to the above proposed upgrades, theshredults indicate that there are headloss ansilges
capacity issues in numerous pipes spread througheusystem as shown in Figure 5.1. A systematic
approach to prioritize these based on headlospigeddiameter was undertaken to carry budget fawar
for replacement as road upgrades or sewer replateraee undertaken. As specific developments (such
as intensification projects) are under considenatibe model can be used to review this issue iremo
detail and watermain upgrades scheduled accordinglihe model requires further calibration to
undertake assessment at this level of detalil.

2.2. Wastewater Conveyance and Pumping

All wastewater collection system alternatives ieumprovements to the existing system to address
existing capacity issues that will be further exbaged by intensification and new development.
Improvements common to all alternative includeftilwing:

* Reinforce City core gravity sewers around downt@ngma to service intensification

» Upgrades/replacement of subtrunks

* Install new gravity sanitary sub-trunks to servitew growth areas which feed into existing

conveyance system

* Increase in trunk capacity to accommodate exisiimgjproposed /I

» Options to provide storage to provide moderatiopesk flows to WWTP; these options include:
o Oversize trunk sewers
0 Underground storage tanks along the Speed River
o Equalization tanks at the WWTP

The main differences between the proposed graltgyratives consist of varying strategies to replde
three main trunk sewers conveying sewage westetlyet plant:

o York Trunk
o Waterloo Trunk
0 Speed River Trunk

In addition to upgrades to main infrastructure, thedel indicates that there are capacity issuesaspr
throughout the system. A review of sewer capadgilger existing storm conditions indicated a nundfer
gravity sewers which, under a 25 year storm comdlitihave flows that exceed 95% of the pipes’
capacities. The majority of these are in the downt area as shown in Figure 5.7. As some of these
issues are related to slope and are limited byregust and downstream pipe inverts, all cases are not
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indicative of a capacity issue. However, it isamenended that an allowance for pipe replacement be
carried forward to address capacity issues as upgdades or watermain replacements are undertaken.
As specific developments (such as intensificatimjgets) are under consideration, the model camskbd

to review this issue in more detail and sewer ugggascheduled accordingly. Additional information
from the asset management database should be szliiewage and condition when planning this work.

2.3. Asset Management

In keeping with the City of Guelph’'s commitmentsigstainable growth and asset stewardship, an aitegr
component of this Master Plan was the establishnoéntools to better manage linear water and
wastewater assets over their life cycle. Throughetbpment of the Master Plan, the City’s decision-
making process was documented and captured in tioedée to ensure a consistent and defendable
evaluation of each asset. In addition, the infdiomaneeded to support the decision-making proeess
also evaluated and data capture strategies devkelopensure that both existing infrastructure amel t
infrastructure proposed in this Master Plan camla@aged by the City and support appropriate funding
levels for rehabilitation and eventual replacemehhe main report forms the basis for a comprelvensi
asset management plan that will be used to maietgsected service levels and mitigate risk of failu
for all City-owned infrastructure.

3. FUTURE GROWTH NEEDS

Population and water demand/sewage flow projectiegr® required to confirm future water/wastewater
servicing requirements. From a population growghspective, the City adopted growth projections to
2027 as part of the Development Charges Study egaped by C.N. Watson and Associates in 2003.
These growth projections were used as the stgptng for the Water Supply Master Plan.

The WSMP concluded that the City’s existing grouatkv system would at best service approximately
145,000 people and an employment equivalent of 080,0eople (225,000 total) if optimized and
maximized. If new wells outside of the City’s jgnliction were considered along with local watensyp
from Guelph Lake and Aquifer storage recovery tasld increase to as much as 210,000 people and an
employment equivalent of 115,000 people (335,00@lto Based on the above referenced growth
projections this represents a growth accommodatatantial between Year 2017 and 2037. Preliminary
growth projections calls for 165,000 people andd@®G0 population equivalent (195,000 total) frora th
Local Growth Management Strategy, to as high as0D@people and a 45,000 population employment
equivalent (240,000 total) to Year 2031, both based0% intensification in the downtown core.

The above population projections were used to eséirfuture water demand and sewage flows based on
per capita consumption and contribution, with alaens for industrial, commercial and institutiongle.

It is important to note that the preliminary LGM$pulation projection scenarios do not represent the
City's final planning projections. These will berdirmed as part of the Local Growth Management
Strategy in consultation with the Province under Blaces to Grow legislation. The intent of prowgd

this range in growth is to capture potential grotiit may occur in the current City and identifyifion
water and wastewater servicing alternatives to auiftbis potential growth in the future.
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4. MASTER PLANNING

Having confirmed the existing water/wastewater esystconstraints and opportunities, water and
wastewater strategies were developed to meet emu@ntal assessment and growth needs. Limitations
on the water supply that could be provided by tkisting groundwater based or local surface water
supply systems dictated the extent of servicingnufber of water/wastewater servicing strategieewe
reviewed to service various degrees of intensificatnd/or new Greenfield development within City
boundaries. In addition, requirements to servigtside areas under existing agreements or thatl coul
potentially come forward in the future were conssde Table 4.1 summarizes the population scenarios
considered within this assignment.

Table 4.1: City of Guelph Water Distribution/Storage and Wastewater Conveyance Master
Plan Future Population, Water Demands and Sewage s
Year (1) Population (2) Population Total Water Avg. Wastewater
Equivalent (3) Population Day Use (4) Avg. Day
(2) + (3) (m*day) Flow (5)
(m°/day)
2001 (6) 109450 (6)
2006 (7) 120000
2031 165000 95000 260000 78000 78000
(GMS3)(8)
2031 175000 100000 275000 82500 82500
(GMS1)(8)
2031 195000 110000 305000 91500 91500
(GMS2)(8)
Notes:

(2) From C.N. Watson memo dated September 19, 26@8 for the Water Supply Master Plan
growth projections, unless otherwise noted. Thg&%@2.Growth assumption was used for
consistency with “Places to Grow”, and to size riisttion/conveyance works appropriately in
the long term. Water Storage is MOE criteria dnive

(2) Residential Population only from (1).

3) Population “Equivalent” for Industrial/Commeatiinstitutional from (1).

(4) 300 litres per capita per avg. day water use ssmption. Add 1.5 maximum day factor
(=450 Ipcd) from the Water Supply Master Plan for naximum flow requirements.

(5) 300 litre per capita per day (equivalent populdon) wastewater flow assumption. Add
0.1/s/ha Infiltration/Inflow allowance plus Harmon factor for peak flows.

(6) From TRANS CAD Model, used as the basis fos thopulation distribution by Traffic zone
within the city boundary.

(7) Current Population Reconciliation confirmed tmg City Planning Department for the Growth
Management Strategy, as per August 21, 2006 consment

(8) Preliminary population information as provideglthe City of Guelph LGMS, November 2007 to
March 2008.
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4.1. Water System Servicing

From a water system servicing perspective, a numbeonsiderations had to be taken into accourgrgiv
the City’s aggressive water conservation and reoiicstrategies, multiple supply sources from
groundwater predominantly within the City and fetugroundwater potential from outside the City
including from Guelph Lake. In addition, the varsoconstraints and opportunities identified thedniee
create a third pressure zone for optimal servicifige alternatives developed for water system sienyi
are summarized in Table 4.2.

Table 4.2 Identification of Alternative Solutions:Water Distribution / Storage System
Alternative Description
A. Do Nothing: Status «  The “Do Nothing” alternative represents what wouldlikely occur if none of the alternativg
quo solutions were implemented.
B. Limit Community * Reduce future water storage and distribution needdy limiting the extent, density, typd
Growth and/or location of future residential, industrial, commercial and institutional growth in thg
City.
C. Water e Continue to develop water conservation strategy \
Conservation/ * Reduce water losses
Demand « Reduce water use or implement reuse of grey water
Management
D. Improvements to e Alt Solution 1.
Existing System: — Zone 1 (south) - Split in existing PZ 1 to creatvrpressure zonkb (south of Kortrigh
New Facilities and Rd);
Watermains — New Zone 3 (south of Clair Rd)

— Improvements to Zone 2 (north of Speedvale) — tnéssson/ supply/ storage/ pumping
e Alt Solution 2.
— New Zone 1 (south) elevated tankcentrally located; decommission existing tg
(Verney & Clair)
— New Zone 3 (south of Clair Rd)
— Improvements to Zone 2 (north of Speedvale) — tnéssson/ supply/ storage/ pumpingy
e Alt Solution 3.
— Zone 1 (south) <change to Closed System; decommission elevatdd;tamcreas
storage and pumping capacity at Woods
— New Zone 3 (south of Clair Rd)
— Improvements to Zone 2 (north of Speedvale) — tnésson/ supply/ storage/ pumpin

4.2. Wastewater Servicing

Servicing strategies were identified which maximibe existing infrastructure through optimization
based on the constraints and/or opportunities iiikxhty reducing inflow/infiltration into the sysin to
maximize available capacity. Once determined, iseny needs were determined for various growth
servicing scenarios for intensified and/or new dgwment areas. Also outlined were potential
wastewater reuse opportunities that may requitdenfuture separate potable/non-potable water guppl
systems. Although this was reviewed from a conmeggerspective as part of this study, it is apéitad
that the Wastewater Treatment Master Plan will gldirection on when and to what extent watera@eus
opportunities could be applied based on treatmapaaity and/or process selection. Details witlpees

to the above are outlined as follows. The altéveatdeveloped from wastewater system servicing
purposes are summarized in Table 4.3.
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Table 4.3 Identification of Alternative Solutions:Wastewater Conveyance System
Alternative Description
A. Do Nothing: Status « The “Do Nothing” alternative represents what woud likely
quo occur if none of the alternative solutions were imjgmented.
B. Limit Community « Reduce future sanitary collection system needs binliting the
Growth extent, density, type and/or location of future reislential,
industrial, commercial and institutional growth in the City.
C. I/l Reduction and Re- ¢ Reduce water use and implement inflow/infiltrationreduction|
Use Alternatives options.
D. Improvements to e Alt Solution 1. - Replace main trunk sewers (with storag
Existing System: New options)
Trunk Sewers e Alt Solution 2. - Interceptor: Consolidate main trunk sewer

to York Trunk (with storage options)
e Alt Solution 3. - Interceptor: Consolidate main trunk sewer
to Speed River Trunk (with storage options)

E. Improvements to e Alt Solution 4. - New main Pumping Station from York
Existing System: Trunk with Forcemain to WWTP
Pumping Station &
Forcemain
4.3. Evaluation Process/Results

A descriptive or qualitative evaluation was used ¢onsider the suitability of alternative
solutions/strategies, and identify significant atteéges and disadvantages with respect to sociaifall
natural environment, public health and safety, eaun/financial, legal/jurisdictional and technical
evaluation criteria. In this respect, comparisang trade-offs are made between alternatives &sibled

in the master plan report, and formed rationaletlieridentification of a preferred solution or seing
strategy. Trade-offs involved forfeiting an adwage or accepting a disadvantage to address a higher
priority consideration. The alternatives were mhkin order of preference (based on
advantages/disadvantages), with respect to eacluatiem grouping and the criteria describing the
environment.

Each alternative was evaluated against the criteitta relative scores (i.e. relative to other altgives)
shown on a pie chart from 0 to 8, with 0 (all whitewving the most positive/lowest impact and 8 (all
black) having the most negative/highest impacte iruividual ratings for each criterion for waterda
wastewater servicing are illustrated in the mapore

Equal weightings for each of the above groupingseveeibsequently normalized to provide a total divera
rating for each alternative, as summarized in T&Befor Water and Table 6.5 for Wastewater. These
ratings were then further considered with respecapgplication in the short-, mid- and long-terms to
address the City’s water and wastewater servicaegls.
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Alternative A

"Do Nothing"
Evaluation Criteria

Cannot meet water security needs in
long term. Ongoing impacts;
problem areas with respect to
system pressures and fireflows in
south end

Public Health and Safety

>

Table 6.3 Guelph Water/Wastewater Servicing MastePlan
Water Servicing Alternatives Evaluation Summary

Alternative B

Limit Community Growth

Does not address existing system
deficiencies

Alternative C

Water Conservation/Demand Management

Unaccounted for Water Pri Controls/Education

Does not address existing system
deficiencies

Does not address existing system
deficiencies

P >

Improvements to Existing

1. Zone 1 - Split in existing PZ 1

Does not address City adopted
growth strategy

D

Natural Environment

Counter to adopted growth strategy.

Impact from intensification results
in reduced servicing to City core.

Tow impact, non-invasive for added
short term supply.

@ Tow impact o natural environment.

Cannot meet growth objectives.
\J triple bottom line

Social cost high, benefit low

Physical impact low due to inaction

M

owth objectives,
triple bottom line

Social cost high. benefit low

Physical impact low due to inaction

Partly meets growth objectives.
Meets triple bottom line with low
benefit potential.

Partly meets growth objectives.
preferred for short term. Meets
triple bottom line with low benefit
potential

® D

Social cost high, benefit very low.

Social cost high, benefit very low.
Low physical impacts

O Not an option

EVALUATION

Social/Cultural N
Low physical impacts
/P Moderate capifal. operational Tow capital. operational. lifecycle “Minimal capital. operational. ‘Minimal capital. operational, I
I lifecycle cost due to inaction. costs and user rate/infrastructure ") lifecycle costs and user lifecycle costs, infrastructure aspects| )
aspects due to growth limitations rate/infrastructure aspects. with user rate increases.
Likelihood of emergency response
Economic/Financial to impact infrastructure cost/user
rates.
Moderate impact due to Minimal impact due to growth No land Geopolitical issues. No land Geopolitical issues.
inaction/emergency response. limitations. No land needs. Entirely within City. Entirely within City.
Negative economic development as
o No land required as a resul. aresult.
Legal/Jurisdictional
Does not address criteria “Addresses some issues by limiting "Mimimal impact for most issues but|/ J~, Mimimal impact for most issues but
O Emergency response only. growth, but not others. does not address a few. does not address a few.
Technical
Subject to City direction |7 I\ Stould be part of any plan. To be addressed as part of BUL 175 [/
OVERALL \ \\

requirements currently underway

Alternative D

2. Zone 1 - new elevated tank

Existing and long term requirements|

@ can be met

Maintain as single zone easiest to

operate and maintain emergency
response

tem: New Facilities and Watermains

3. Zone 1 change to Closed System

D

Can meet long term requirements
System more difficult to operate to meet
emergency requirements

Meets growth needs for long term.

Moderate impacts from new
elevated tank in central Zone 1
location: new transmission pipes -
number of water crossings to
service zone 1. Need for land for
booster pumping station and
reservoir for Zone 3.

O Meets growth needs for long term.

Moderate to high impacts from new in-
ground reservoir and expanded central
pumping station in Zone 1; new
transmission pipes - number of water
crossings to service zone 1. Need for land
for booster pumping station and reservoir
for Zone 3.

High energy use/emissions due to
pumping to meet all system requirements

Meets growth requirements over
long term

Meets triple bottom line with
moderate impacts.

Moderate social cost/impact.

Social impact due to new elevated
tank in zone 1

Meets growth requirements over long term|
Meets triple bottom line with moderate
impacts

D

Moderate to high social cost/impact.

O High capital (3142 M).

‘High capital (S146M).

high lifecycle costs and user
rate/infrastructure aspects.

Land likely required for booster
pumping stations and zone 1 and 3
store new elevated tank in zone 1

D

TLand likely required for booster pumping
stations and zone 3 storage. New zone 1
storage in ground (possibly at existing PS)

Moderate impacts for most issues
with new infrastructure; open
system provides most stable
operation - single elevated tank in
Zone 1 resolves operational issues
but large transmission mains
required north-south. Less use of
existing infrastructure.

D

“Moderate to igh impacts for most issues
with new infrastructure: Zone 1 closed
system reliant on pumping to meet all
conditions - pressure swings less
moderated than open system.

9

D

P

LOWEST IMPACT MOST

LEGEND PREFERRED

O

< , LOW TO MODERATE IMPACT| O MODERATE IMPACT | 0

MODERATE TO HIGH
IMPACT

HIGH IMPACT
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Table 6.5 Guelph Water/Wastewater Servicing MastePlan

Wastewater Conveyance Alternatives Evaluation

Summary

Natural Environment Considerations

. - little impact
”m

- degradation of water quality

=

- some improvement to water quality

- greater potential impact due to
infrastructure requirements

- improved water quality but lower
degree than others

11 Reduction

- benefits Natural Environment by
reduced infrastructure needs in
collection system and at WWTP;
potential for improved effluent quality

Social Cultural

“ - does not facilitate growth

- no temporary construction/safety
aspects

' ~Tacilitates short term growth only

- litle construction/safety impacts

- re-use and reduced I/l - facilitates
some short/long term growth

- short and long term construction
impacts for re-use

- emergency infrastructure/ energy
needs

- little flexibility and innovation

- reduced infrastructure/energy
requirements

- readily implementable and flexibilty

- litle innovation opportunities

~emergency costs and impacts Va ~low cost and rate impacls “high costs and rate impacts
(
Economic ) ) o
- degradation of existing facilies - maximizes infrastructure use - reuses some infrastructure, but
new/additional required
Va ~emergency process and approach ~reduced process and approach needs ~additional process and approach
N requirements ’ requirements
Legal - - reduced land requirements
- no additional land requirements - significant land requirements
~does not meet servicing needs ~meets short term servicing (0 some “meets short and long term servicing
extent f. needs to some extent
- degradation of existing
Technical operationsffaciliies - maintains current operations - considerable infrastructure/ energy

requirements for re-use

- longer term implementation, less
flexibility, innovation can be applied

Vs - impacts due to infrastructure works
\ ‘. needed to service

P ~impacts due to infrastructure
( ! works needed to service

A. Do Nothing B. Limit Community Growth C. Il Reduction & Re-Use Alternatives. D. Upgrade Existing Wastewater Conveyence System E. Pumping Station and Forcemain
1. Replace Main Trunk Sewers 2. Interceptor: Consolidation of Waterloo & |3. Interceptor: Consolidation of Waterloo| 4. Pumping and Storage of York Trunk
Speed River Trunks into YorkTrunk & York Trunks into Speed River Trunk
Evaluation Criteria
- little impact Re-Use - impacts due to infrastructure

works needed to service

/’ ~Tacilitates long term growth

AN
- short term construction and long term
impacts

~facilitates long term growth

- short term construction and long
term impacts

/. - facilitates long term growth

- short term construction and long
term impacts

’ , ~high capitalllow operating Gosts
Est Capital (without storage) = $75M
Est Capital (with storage in pipe) = $85M
Est Capital (with storage in tanks) = $80M
- rate impacts
- good use of City infrastructure

high capitalllow operating costs
‘ Est Capital (without storage) =

S76M

Est Capital (with storage in pipe) =

S

86M
Est Capital (with storage in tanks) =
$81M

- rate impacts

~very high capital and operating
costs

Est Capital (without storage) =
$81M
Est Capital (with storage in tanks) =
$88M

- rate impacts
- use of existing infrastructure plus

- good use of City

pletely new

- normal process and approach with some
( added planning implications

- some land implications for
infrastructure/facilities

" - normal process and approach with
some added planning implications

- some land implications for
infrastructure/facilities

~additional process and approach
activities

- land required for facilities and
infrastructure

’ ~meets shorlong term servicing needs
with minimal operational complexity

- land contraints and constructabilty
impacts

- somewhat flexible and readily
implementable

- moderate infrastructure with litie
innovation opportunities

~meets shor/long term servicing
needs with minimal operational
complexity

- land contraints and constructabilty|
impacts

- somewhat flexible and readily
implementable

- moderate infrastructure with litle
innovation opportunities

~meets shorlong term servicing
needs with minimal operational
complexity

-land contraints and constructabilty|
impacts

- not as readily implementable
- high cost infrastructure with some

innovation opportunities; possible to|
offset pumping at WWTP

OVERALL O Not an option O Subject to City direction Ve . Should be part of any plan. '
EVALUATION L
LEGEND Lowest Impaot (' Low to Moderate C. Moderate O Moderate to High ‘ High (Least Preferred)

(Most Preferred)
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4.4. Preferred Servicing Plans

Although not identified as a preferred alternatifrem a long-term servicing perspective, Water
Conservation and Inflow/Infiltration reduction amgo measures that should be employed in advance of
the need to expand an existing facility, or implaieew water/wastewater infrastructure to reduedr th
need and/or delay their timing from a short-termvieeng perspective. These programs should be
implemented in advance of, or in conjunction wéhy proposed infrastructure expansion or new works.

In addition, the City should consider implementiagpilot project to investigate further Re-use
Alternatives as treatment requirements continu@doease from a regulatory and/or Speed/Grand River
watershed water quality perspective. Once thel lef/éreatment required approaches provincial water
guality requirements, a pilot program to identiirde scale users, the infrastructure needed tdcserv
these users and how this would have to be intedjiate future development policies and requirements
should be looked at. This can be implementederfuture.

4.4.1. Water

The preferred alternative for the water distribntieystem was Alternative 1. The proposed
improvements include the following:

* Zone 1 split - to address existing low pressur@asire the south of zone 1 which are partially a
result of the decrease in the hydraulic gradefliom the Verney tank to the Clair tank, changes
over time are proposed which would allow the Ciysplit this zone into two. The proposed
boundary split is located approximately along Kight Road from east to west. The existing
Verney and Clair tanks would service these zonesdd 1B respectively. The TWL in these
tanks are at approximately the same elevation laemwould need to be boosted from zone 1A
to zone 1B due to headlosses through the systema@s is transmitted southwards. Zone 1B
would typically be operated at a higher sustaingioéssure than it is currently. Also required
would be piping to split zones and minimize deadesad new booster pumping station(s) from
PZ1A to PZ1B.

* Reinforce existing mains in City core (Zone 1): pweed transmission main loop around
downtown area

* New East-West and North-South transmission mainZone 1 to improve water supply
transmission from Woods PS

* New Zone 3, south of Clair road with storage fagcilind booster pumping station (from zone 1)
* New East West transmission across zone 2 (alongdspke) and additional Zone 2 storage
* Modifications to pressure zone boundaries to addnag and low elevation issues

Alternative 1 offered the following advantages otrex other alternatives:

= Best use of existing infrastructure
= Can be phased in with improvements in tank oparatio
» Eliminates operational issues associated with tewated tanks in one zone
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» Includes new transmission mains and pumping stattonimprove pressures in south
areas

= Addresses deficiencies in existing system
= Lowest capital cost and lowest life cycle cost

4.4.2. Wastewater

The preferred wastewater collection system altereatvas determined to be Alternative 1. This
alternative includes improvements to the existipsteam to address existing capacity issues thathaill
further exacerbated by intensification and growtlhie east of the City. Proposed improvementside!
the following:

» Trunk replacement - replace each of the main teewers as required to service its own current
drainage area. A review of the Asset Managemédatrimation indicated that the condition of the
York Trunk warrants replacement first, primarilyedto its age. However, other considerations
include that it is this trunk that services the dtawn area which is slated for intensification as
well as development of the York lands area.

» Reinforce City core gravity sewers around downt@nga to service intensification

» Install new gravity sanitary sub-trunks to servitew growth areas which feed into existing
conveyance system

* Increase in trunk capacity to accommodate exisiimgjproposed /I

» Options to provide storage to provide moderatiopesk flows to WWTP; these options include:
o Oversize trunk sewers
0 Underground storage tanks along the Speed River
o Equalization tanks at the WWTP

The model also indicates capacity constraints ex@Downey Road sewer, particularly with the Hanlon
Creek Business Park construction. It is proposethanitor flow at this point to determine when this
upgrade is required.

Alternative 1 offered the following advantages otlex other alternatives:
» Addresses deficiencies in existing system and ptructural condition of older trunk
sewers
= Can be phased in with road improvements and watenmstallation
» Increase in diameter of main trunk sewers redupgsagles upstream in system
= Further storage could be implemented to minimizkge ADF ratio
» Results in major upgrades through core of City @ast-west trunk sewers
* New sewers to accommodate growth can be implemavitath existing gravity system
= Lowest capital cost
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4.5. Public Consultation
45.1. Project Initiation

Project initiation notices were issued for the watastewater servicing master plans in 2006, phbtis

in the Guelph Mercury June 23rd and June 30theably. Letters were mailed to the agency cdntac
list June 21st, 2006. Only 6 people called thg &itd/or Earth Tech and were added to the mailstg |
We received letters from the MOE and MMAH advisofdegislative requirements.

45.2. Public Meeting No. 1

The first Public Information Centre (PIC) was held Wednesday, March 5, 2008 from 7 to 9pm at the
River Run Centre located in Guelph. It was attendg 10 members of the public including a City
Councilor in addition to several City staff. Oranument form was completed and submitted at the PIC.

The intent of PIC 1 was to introduce the MastemRdeoject, the Problem Statement, and evaluation
criteria. A review of the existing water distribai system and wastewater conveyance system was
provided and alternatives provided which addressddting system limitations and to meet growth
requirements. The evaluation process and prefemtetnative were portrayed for comment. The
advertisement for PIC 1 was placed in the Guelpbufie on February 29, 2008. In addition, as aWoll

up to this PIC and to encourage feedback on thiegira notice was again placed in the Guelph Tgbu

on March 14, 2008, to inform the public that theject information and PIC presentation materialsewe
available on the City’s website.

4.5.3. Public Meeting No. 2

The second Public Information Centre was held onr3dey, April 10, 2008 from 7 to 9pm at the
Evergreen Seniors Centre located in Guelph. It atesnded by 6 members of the public including two
Councilors from the Township of Puslinch. One camirform was completed and submitted at the PIC.

The purpose of PIC 2 was to review the preferredréuwater distribution system and wastewater
conveyance system and provide an outline of impigat®n plans for each. The advertisement for PIC
2 was placed in the City Section of the Guelph Umidon March 28 and April 4, 2008.

454, Key Issues Raised

Most of the comments raised at and following th€dPtelated to the City's management of existing
infrastructure and ensuring that the City is opagain a sustainable manner. For example one carthme
was that the City needs to ensure that Councilpnagerly funded maintenance and replacement of its
watermains and sanitary sewers before investirthennfrastructure required for growth. A suggasti
was made to the City to undertake an overall Whktaster Plan encompassing all of the water and
wastewater related master plans including watemplgupvater/wastewater conveyance and storage;
wastewater recovery and stormwater conveyance andvery. There was an inquiry from the
Wellington Dufferin Guelph Public Health Unit regarg whether treated sewage effluent re-use isgbein
reviewed. City staff responded to provide furtl@fiormation on wastewater re-use which is being
investigated under the wastewater treatment mpker
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5. IMPLEMENTATION PLANNING

Once preferred water/wastewater system servicirajegfies were identified, implementation planning
was prepared on a short-term (2008 — 2012); min-012 to 2017); and long-term (2018 to 2031)
basis outlining the specific water distribution,nfuing, storage, sanitary sewer and pumping station
works recommended within each timeframe. Includeste relative EA implications, triggers for
implementation complete with estimated costs.

5.1. Implementation Planning Assumptions

As the City had not yet finalized its growth managat study (LGMS), the estimated population at 2031
was assumed to review alternatives and confirnfitia strategy. To develop implementation plans fo
the preferred alternatives, further assumptionsandigg the timeline, location and density of future
population growth were reviewed and approved by glianning staff. It was also assumed that allksor
would be required within the 25 year timeframe lois tMaster Planning exercise. It may be more
reasonable to assume that some of the long termtenaince works (e.g. pipe upgrades) will extend
beyond 2031 as they are done in concert with reatbration or other projects.

The assumptions for developing the implementatlangpare summarized below:

» Implementation of new water supply facilities asswamed to follow the WSMP schedule (e.g.
water supply facilities are developed and constdiat accordance with this schedule).

» The Asset Management inventory currently incluagédsrimation regarding the installation date of
the linear infrastructure; this was reviewed toedmine a basis for scheduling upgrades to the
existing system. As the database is updated tadaccondition assessment information, these
priorities should be revisited to confirm the timiaf required works.

» Watermain and sanitary sewer replacements to belicabed with road reconstruction projects.
Each watermain and sewer replacement is pricecpamiently, i.e. as though done as its own
project. It is incumbent on the City to minimizest and disruption by scheduling these
replacements (as well as storm if required) aloitg wad reconstruction.

» Infrastructure shown in new development areas dllsubject to EA and planning approvals
(e.g., Provincial review of adequacy of currentigiek/legislation to protect the Paris Galt
Moraine). For budgeting purposes, the trunk irtfeesure required to service these areas (and
any possible Pumping stations etc.) have been asithand included.

» Assumed growth priorities in first 10 years include
0 continued growth in approved development areasuthsend:;
o development of York district area (Ontario Reforamgtlands);
o0 intensification in downtown core (drainage to Yamknk sewer).

5.2. Water Servicing

Short-term infrastructure requirements are depidtedrigure 7.1. The major linear infrastructure
requirements in the 0 to 5 year timeframe incluggallation of large diameter transmission mains to
improve water transmission from north to southdrrige existing and new customers in the far seuth

of Guelph. This could be accommodated via a newn paralleling the Hanlon expressway on the east
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side, primarily through parks and the Hanlon Roélityucorridor. This coincides with the proposed
development of new municipal well(s) to be locatedhe Southwest Quadrant (this Class EA study is
currently ongoing). Alternate routes may be prahér depending on road reconstruction schedulgs (e.
Edinburgh south of Wellington).

Also proposed in this timeframe is a east weststrassion main from Woods Reservoir and Pumping
Station to the Clythe PS; this project is to inéud new outlet main from the Woods station for
redundancy.

5.2.1. Mid-Term Recommendations (2012 to 2017)

Mid-term infrastructure requirements are depicted FHigure 7.2. The main linear infrastructure
requirements in the 5 to 10 year timeframe inclool@pletion of works necessary to implement the Zone
1A/1B split: this consists of additional watermairsdves to eliminate deadends; and an additional
crossing of the Hanlon Expressway at Kortright Road

Further improvements for east west transmissioludieca new main from Woods PS westward towards
the Hanlon, with connection to the watermain souaitaparalleling the Hanlon.

Intensification downtown may require commencemeffit a0 transmission main looping around
Stevenson/Emma to the Verney tank. This may a¢sexpedited to provide additional redundancy in
servicing the tower (criticality issue).

5.2.2. Long-Term Recommendations (2018 to 2031)

Long-term infrastructure requirements are depictedFigures 7.3 and 7.4. The infrastructure
requirements beyond 10 years include completionthef downtown transmission main to service
intensification (Exhibition/ Dublin) and to trangmvater from new water supply facilities locatedside

of the City. This includes the proposed surfaceewteatment plant and aquifer storage recové&f$R)
system at Guelph Lake, where under this Master, Blanage is also assumed. A new watermain located
along Woodlawn Rd or along the north City boundanuld facilitate improved east-west transmission
and growth in the north. Continuation south from atflawn to the Paisley facilitate would provide
looping around zone 2.
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5.2.3. Project List with Budgetary Estimate and Class EA $hedule
5.2.3.1. Studies
Years est. timing Project no. Project Description Budgetary [Class EA Schedule
Estimate
0-1 2009 W-S-1 Calibrate model - c factor testing; Verney/Clair | $ 300,000 A
Model Optimization; Transient analysis
0-1 2009 W-S-2 Distribution system water quality assessment | $ 100,000 A
& modelling/flushing
0-1 2009 W-S-3 Property Needs Study $ 100,000 A
0-5 2009 - 2014 |(W-S-4 Asset Management $ 500,000 A
2-5 2011 -2014 |W-S-5 Performance/ Benchmarking/Criticality $ 200,000 A
investigations
2-3 2011 - 2012 |W-S-6 Review opportunities for capturing energy/ $ 150,000 A
energy pumping efficiency & optimization
5-25 2014; 2024 |W-S-7 Water Supply - Distribution Master Plan $ 900,000 Master Plan EA
Update
Subtotal $ 2,250,000
5.2.3.2.  Linear Infrastructure
Years est. timing Project Project Description Budgetary |Class EA Schedule
no. Estimate
0-5 2008 - 2009 |W-I-1 Clair Road Zone 3 Main - Crawley to Gordon $ 2,515,050 A
1-2 2009 - 2010 |W-I-2 *Scout Camp Aqueduct Modifications - allowance $ 2,000,000
0-5 EA-1 W-I-3 Parallel Hanlon - Wellington to Clair (river crossing) | $ 10,192,500 B
implement 2 - 4 or Water to Clair (river crossing) (600mm)
0-5 1-2 Edinburgh - Wellington to Zone 1A/B Reservoir & BS A
0-5 4-5 W-I-4 Edinburgh - Zone 1A/B Reservoir & BS to Kortright | $ 1,265,625 A/B
1B Main (600mm)
0-5 OR Edinburgh - Zone 1A/B Reservoir & BS through
Park to Kortright 1B Main (600mm)
0-6 4-6 W-I-5 Kortright Zone 1B Main (400mm) - Hanlon to $ 1,458,000 A
Edinburgh Road
0-5 EA/des-2 |W-I-6 *Speedvale - Watson to Westmount (300/400mm) [$ 6,075,000 AB
implement 3 - 4
0-5 4-5 W-I-7 *Zone boundary change - Zone 1/2 (north of $ 400,000 A
Speedvale)
0-5 W-1-8 Watson from Eastview to Speedvale (400mm) $ 1,093,500 A
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Linear Infrastructure (cont'd)

Years est. timing Project Project Description Budgetary |Class EA Schedule
no. Estimate
0-10 EA -2 W-I-9 Wellington - Hanlon (north of Speed River) to $ 10,125,000 B
des3-4 Watson (600mm)
east5-6
west7 -8
OR Wellington - Hanlon (south of Speed River on
Water St) to Edinburgh to Watson
6-10 7-8 W-I-10 *Gazer-Mooney redundancy - off Speedvale $ 100,000 A
6-10 7-8 W-I-11 Kortright Zone 1B Main (400mm) - Edinburgh to $ 486,000 A
Rickson
6-10 7-8 W-I-12 Complete Zone 1A/B split piping & Valves (Hanlon $ 500,000 A
crossing @ Kortright etc)
6-10 W-I-13 *Carter Aqueduct Replacement (more accessible) - | $ 4,000,000 B
allowance
8-10 EA/des - 8/9 |W-I-14 *Arkell wellfield transmission main (for redundancy, | $ 14,985,000 B
implement 9-10 assume 900mm)
11-15 W-I-15 Watson from Speedvale to Hwy 24 (400mm) $ 972,000 A
11-15 W-I-16 *Hanlon Crossing - to Paisley (supply security) $ 2,500,000 AorB
or Silvercreek - Wellington to Paisley BS (400mm) A
(security)
11-15 W-I-17 Stevenson - Woods PS to Emma/Verney (river $ 8,437,500 B
crossing) to Tank (600mm)
11-15 W-1-18 Exhibition/Dublin - Tank to Wellington (600mm) $ 5,062,500 A
11-25 W-1-19 *Asset replacement - pipes with headloss<5and> |$ 8,783,775 A
2 m/1000m (allowance for 50%)
0-25 W-I-20 *Replace distribution piping < 100 mm diameter/ $ 9,801,550 A
looping deadends/WQ issues
0-25 W-I-21 *Asset replacement - all pipes with headloss greater | $ 6,754,050 A
than 5m/1000m
16 - 25 W-1-22 Woodlawn Road - Watson to Imperial (400/500mm) [$ 9,720,000 A+ or B (river
16 - 25 W-I-23 Imperial - Woodlawn to Paisley BS (400mm) $ 3,645,000 A
16 - 25 W-1-24 *connections between transmission mains and/or $ 2,000,000 A/B
river crossing for criticality
develop- W-I-25 New Development Allowance $ 15,000,000 A/B
ment
driven
Subtotal $ 127,872,000
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5.2.3.3. Facilities

Years est. timing Project Project Description Budgetary |Class EA Schedule
no. Estimate
5 2012 W-F-1 *Paisley Upgrades (pumps to supply zone 2; $ 1,500,000 A
permanent generator; VFDs) - allowance
0-5 study - 1 W-F-2 *Control Package Verney/Clair, Valves, VFDs, $ 1,350,000 A
installation - 2 Pumps @ Woods
0-5 EA-4 W-F-3 *Upgrade/Expansion to Clythe Booster & Reservoir | $ 5,000,000 B
Des -5 (Zone 1A/2)
implement - 6-7 possible zone 1/2 boundary changes
decommissiong of Eastview BPS
6-10 EA-6 W-F-4 *Robertson Booster PS Upgrades/Expansion $ 6,075,000 B
Des-7
implement - 8-9
(2015/16)
0-10 W-F-5 *Distribution System Water Quality capital works - $ 4,000,000 A
chlorination; corrosion control (allowance)
6-10 EA-5 W-F-6 Southwest Quadrant - Zone 1A/B BPS & Reservoir | $ 13,500,000 B/C
Des - 6
implement - 7-8
6-10 EA-6 W-F-7 Zone 3 Elevated Tank $ 2,700,000 B/C
Des -8
implement - 9-
10
>10 W-F-8 Zone 3 Booster expansion $ 405,000 A/IB
11-15 W-F-9 East Side (Arkell/Victoria) Zone 1A/B BPS & $ 13,500,000 B/C
Reservoir
16 - 25 W-F-10 |Guelph Lake Storage & BS $ 13,500,000 B/C
Subtotal $ 61,530,000
5.3. Wastewater Servicing

5.3.1. Short Term Recommendations (2008 to 2012)

Short-term infrastructure requirements are depidtedrigure 7.5. The major linear infrastructure
requirements in the 0 to 5 year timeframe includallation of the large diameter York trunk sefwwem
Victoria Road to the Hanlon expressway. This fgriarity project due to the age of the existing sew
and reports of its very poor condition, particufaalong the York corridor. Completion of this prof
first would allow development of the York landsvasll as intensification in the downtown core. Batlg
has also been included to provide additional seraighin the collection system with installationedch
major trunk to trim peak flows experienced at thé/\WP. This equalization could be implemented in the
collection system or at the plant. There has lb&sn some discussion on increasing the size of dhle
trunk to minimize the upgrade requirements of theajel trunks (Speed River and Waterloo trunks).
This should be reviewed during preliminary desigrdétermine the maximum capacity which could be
accommodated within the allowable profiles of tldlextion system and the plant inlet works. 1t is
envisioned that the area south of the Speed Riweermtly discharging to the Speed River Trunk cdagd
moved into the York trunk as the elevations appeabe the same. Again, this would need to be
confirmed by field assessment and design.
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Also planned in the first five years is replacemefnthe Stevenson Trunk feeding into the York trutok
address existing deficiencies (capacity) and aliatensification. Completion of the Arthur trunk
includes the section from Emma St. to KitcheneraBtl the Speedvale collector from the Arthur trtmk
Metcalf St.

5.3.2. Mid-Term Recommendations (2012 to 2017)

Mid-term infrastructure requirements are depictad Figure 7.6. The main linear infrastructure

requirements in the 5 to 10 year timeframe inclugl|@acement of the Speed Trunk from east of the
Hanlon Expressway to Eramosa Road, again, with @howt additional storage. Other system

improvements include replacement of the Water Bllector and the Downey trunk (pending flow

monitoring outputs).

5.3.3. Long-Term Recommendations (2018 to 2031)

Long-term infrastructure requirements are depictedFigure 7.7. The main linear infrastructure
requirements in the over 10 year timeframe inclteggacement of the Waterloo Trunk from east of the
Hanlon Expressway to Yorkshire Road, and its cbating Yorkshire Trunk.

5.3.4. Project List with Budgetary Estimate and Class EA $hedule

5.34.1. Studies

Years est. timing Project no. Project Description Budgetary |Class EA Schedule
Estimate
ongoing (2009 WW-S-1 Camera and structural assessment of all major $ 250,000 A

trunks: York; Speed; Waterloo; capacity review on
Hanlon crossing to the WWTP

0-5 |2008-2010 WW-S-2  |Area I& Studies $ 500,000 A
0-5 (2009 WW-S-3  |Review opportunities for capturing energy (via heat| $ 50,000 A
exchange) in new trunks

0-5 WW-S-4  |Flow monitors - study portion $ 150,000 A

0-10 WW-S-5 |Asset Management $ 300,000 A

6-25 [2016; 2026 WW-S-6 |Wastewater Master Plan Update $ 600,000 | Master Plan EA
WW-S-7 |Stormwater Master Plan Master Plan EA

Subtotal $ 1,850,000
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5.3.4.2. Linear Infrastructure

Years [Project no. Project Description Budgetary |Class EA Schedule
Estimate
0-5 |WW-I-0 Flow monitors at Arthur; York; Speed; Downey; $ 1,537,500 A
South of Clair - installation of permanent facilities
0-10 |WW-I-1 *Replace existing York Trunk from east of Hanlon | $ 9,136,800 A+orB
to Victoria
0-5 WW-|-2 *Replace Stevenson Trunk from York Trunk to $ 3,414,150 A
Eramosa Rd
7-15 |WW-I-3 Replace Speed Trunk from East of Hanlon to $ 4,244,400 A
Eramosa R.
11-25 |WW-I-4 Replace Waterloo Trunk from East of Hanlon to $ 1,779,300 A
Yorkshire
10- 25 |WW-I-5 Replace Yorkshire Trunk $ 2,756,681 A
0-5 |WW-I-6 *Replace Arthur Trunk (Marlborough) from Emma | $ 540,000 A
to Kitchener
0-5 [WW-I-7 Speedvale Collector from Arthur Trunk to Metcalf | $ 915,300 A
6-10 |WW-I-8 *Replace Water St Collector $ 861,300 A
6-10 |WW-I-9 Downey Trunk from Downey to Hazelwood to Teal | $ 1,620,000 A+ or B
0-10 |WW-I-10 |[river & Hanlon crossings (allowance); including $ 3,375,000 A+orB
relocation catchment area south of river
discharging @river slightly west of Edinburgh
6-25 |WW-I-11 [*Area Asset Replacement (allowance) $ 9,247,500 A
0-25 |WW-I-12 [Siphonimprovements $ 6,000,000 A+/B
0-25 |WW-I-13 [Infrastructure improvements: manhole $ 5,000,000 A
improvements; eliminate cross connections (dual
functional manholes) etc
0-25 |WW-I-14 [I/l reduction implementation program $ 10,000,000 A
develop- |[WW-I-15 [new gravity sewers - allowance $ 23,350,656 AorB
dnr]i\(j(:; WW-I-16 |new forcemains - allowance $ 1,350,000 AorB
0-5 |WW-I-17 [Wastewater effluent re-use "Purple Pipe" $ 5,000,000 A+/B
(allowance)
Subtotal $ 90,129,000
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5.3.4.3. Facilities

Years [Project no. Project Description Budgetary |Class EA Schedule
Estimate
develop- |WW-F-1 *Decommission SPS on Gordon (after installation |$ 2,700,000 A/B
ment of sewer)
driven (O-
5)
0-10 [WW-F-2 Improvements to lift stations & forcemains $ 2,000,000 A
(allowance)
0-15 [WW-F-3 |Storage/Equalization (within trunks - York/Speed; |$ 8,000,000 AlB
at WWTP)
0-5 |WW-F-4 [New SPS in South (ICl) - development south of $ 2,025,000 B
Clair
develop- [WW-F-5 [Possible new SPS in South (ICI) - future $ 2,025,000 B
ment development south of Clair
Subtotal $ 16,750,000

Earth Tech Canada Inc. Pagexxix



