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1.0l nadmuct i1 on

The City of Guelph has initiated an update to the 2009 Water and Wastewater Servicing Master
Plan (WWSMP). The purpose of the WWSMP is to identify water and wastewater servicing
requirements for existing service areas and growth areas to 2051 and consider the impact of
potential intensification and greenfield growth beyond 2051 (2051+).

This master plan reviews the previous WWSMP recommendations and relevant work completed
since 2009 and examines new water and wastewater servicing alternatives. In accordance with
the Class Environmental Assessment (Class EA) process, the resultant listing of recommended
projects includes phased implementation schedules and recommended Class EA Schedules.
Through this master planning process, focus is maintained on the development of Guelph as a
Smart City through the innovative use of technologies for improved water and wastewater level of
service. The impacts of climate change were considered as it relates to the effectiveness of the
recommendations provided.

This WWSMP was completed in parallel with the Municipal Comprehensive Review (MCR) to
align with the Provincial Growth Plan, A Place to Grow: Growth Plan for the Greater Golden
Horseshoe (amended in August 2020) (Places to Grow).

1.1 Document Organization

A number of technical memorandums (TMs) have been completed through the master planning
process. This document, titled Master Plan Report: Volume I, provides a consolidated summary
of the process and key findings of the WWSMP. Additional details and information can be found
in Volume Il which contains TMs developed through this project including:

TM1: Background Review

TM2: Model Assessment and Software Recommendation

Model Update, Field Testing and Calibration TM

TM3A: Existing and Future Population, Employment and Land Use, and Servicing
Implications

TM3: Water and Wastewater Servicing Recommendations

TM4: Capital Infrastructure Funding and Risk Analysis

TM5: Design Criteria, Level of Service (LOS) and Sensitivity Analysis

Innovation Strategy TM

MMM MMM

1.2 City of Guelph Master Planning Approach

The Cityds master plans assess the current i nf.
determine what will be needed as the community grows. The various master plans build on the

goals and policies from the Official Plan to integrate existing and future land use plans and define
long-term objectives. Looking at the City as a whole helps to evaluate options, consider a variety

of perspectives, understand different outcomes, and make better decisions for a future ready

Guelph.
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Wastewater
and
Biosolids Water and
Water Master Plan
Supply Wastewater

Master Plan Servicing

Master Plan

Digital and
Technology

City of Guelph Master Plan
Official Plan

Other Stormwater

Master

Master Plan

Plans

1.3 Environmental Assessment Master Planning Process

The Environmental Assessment Act of Ontario, R.S.O 1990 (EA Act) provides for the protection,
conservation, and management of the environment in Ontario. The Ministry of the Environment,
Conservation and Parks (MECP) is responsible for administration of the EA Act.

The Municipal Class Environmental Assessment (MCEA) is an approved Class EA under the EA
Act that applies to municipal infrastructure projects including roads, water, wastewater and transit.
This process provides a comprehensive planning approach to consider alternative solutions and
evaluate their impacts based on a set of criteria (e.g., environmental, transportation, socio-
economic, engineering considerations) and determine mitigating measures to arrive at a preferred
alternative for addressing an identified problem or opportunity. The MCEA process involves a
rigorous public consultation component that includes various provincial and municipal agencies,
Indigenous communities, and the public.

Key components of the MCEA planning process include:

¢ Consultation with potentially affected parties early and throughout the process
¢ Consideration of a reasonable range of alternative solutions

Page | 2
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& Systematic evaluation of alternatives
¢ Clear and transparent documentation
¢ Traceable decision-making

The MCEA process as illustrated in Figure 1-1, is undertaken prior to modifications or additions to
municipal infrastructure, to consider potential impacts associated with all project aspects. The
MCEA process consists of the following phases:

Phase 1: Identify the problem/opportunity.

Phase 2: Identify and evaluate alternative solutions.

Phase 3: Identify and examine alternative design concepts for the preferred solution.
Phase 4: Formally document the planning process.

Phase 5: Proceed to implementation of the project.

Page | 3
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Figure 1-1 Municipal Class Environmental Assessment Process

MUNICIPAL CLASS EA PLANNING AND DESIGN PROCESS nNOTE: This flow chart is to be read in conjunction with Part A of the Municipal Class EA

PHASE 1 PHASE 2 PHASE 3 PHASE 4

PHASE 5

PROBLEM OR
OPPORTUNITY

ALTERNATIVE DESIGN
CONCEPTS FOR
PREFERRED SOLUTION

ALTERNATIVE
SOLUTIONS

ENVIRONMENTAL

STUDY REPORT IMPLEMENTATION

-

-

S —
IDENTIFY ALTERNATIVE I 4

SOLUTIONS TO PROBLEM
OR OPPORTUNITY

IDENTIFY
PROBLEM OR

!

¥

T
IDENTIFY ALTERNATIVE

EXEMPT DESIGN CONCEPTS FOR

COMPLETE
ENVIRONMENTAL STUDY

1

! OF MASTER PLAN
i APPROACH

i (See Section A_2.7)

.

- e e e e -y

INVENTORY NATURAL
SOCIAL ECONOMIC
ENVIRONMENT

IDENTIFY IMPACT OF
ALTERMATIVE SOLUTIONS
ON THE ENVIRONMENT
AND MITIGATING
MEASURES

l

P ——
EVALUATE ALTERNATIVE
SOLUTIONS IDENITIFY
RECOMMENDED

SOLUTIONS

I

CONSULT REVIEW

AGEMCIES AND PUBLIC
Re: PROBLEM OR
OPPORTUNITY AND

MAY PROCEED
AFTER ANY
CONCERNS ARE
ADDRESSED (See
Section A2.8)

PROIECT FILE
AVAILABLE FOR
30 DAYS

-

REVIEW AND CONFIRM
CHOICE OF SCHEDULE

NOTICE OF
\ ALTERNATIVE SOLUTIONS / COMPLETION TO
REVIEW AGEMCIES
& PUBLIC
SELECT PREFERRED
SOLUTION

.
SCHEDULEE |«

I o o o o e e

l

T
IDENTIFY IMPACT OF

ALTERMATIVE DESIGNS ON
THE ENVIRONMENT AND
MITIGATING MEASURES

l

A, |
EVALUATE ALTERNATIVE

DESIGNS IDENITIFY
RECOMMENDED DESIGN

l

CONSULT REVIEW
AGENCIES & PREVIOUSLY
INTERESTED & DIRECTLY

AFFECTED PUBLIC

l

-~
ESR AVAILABLE FOR

30 DAYS
e

!

MAY PROCEED AFTER ANY
CONCERNS ARE

ADDRESSED

(See Section A2.8)

1

l

SELECT PREFERRED DESIGN

-

REVIEW AND CONFIRM
CHOICE OF SCHEDULE

CONSULTATION TO
REVIEW PREFERRED

|_1—_________________________.I

1 R ———
s — »f screotiec 14

N -

|

PRELIMINARY
FINALIZATION OF
PREFERRED DESIGN

DISCRETIONARY
PUBLIC

DESIGN

—J
)

—» COMPLETE CONTRACT
OPPORTUNITY l MAY PROCEED PREFERRED SOLUTION REPORT (ESR) | DRAWINGS AND TENDER
T ‘—‘l DOCUMENTS
DISCRETIONARY PUBLIC SE[ESE&SED;;LE - - DETAIL INVENTORY l
CONSULTATION TO MATURAL SOCIAL NOTICE OF COMPLETION PROCEED TO
REVIEW PROBLEM OR | ECONOMIC ENVIRONMENT) TO REVIEW AGENCIES & CONSTRUCTION AND
l PUBLIC OPERATION
OPPORTUNITY

l

MONITOR
ENVIRONMENTAL IMPACTS
AND MITIGATING
MEASURES

Mandatory Events

Possible Events

Public Contact

Decision Points

MUNICIPAL
ENGINEERS
ASSOCIATION

June 2021

Page | 4



City of Guelph
Water and Wastewater Servicing Master Plan
Master Plan Report: Volume |

Based on the nature of a project and its anticipated impacts to the surrounding
environment, the MCEA document specifies four different schedules for project
planning, and the assessment process required for each:

Schedule A projects are pre-approved under the MCEA and can proceed directly to
Phase 5, implementation. Schedule A projects are limited in scale and have minimal
anticipated impacts to the environment. Routine and emergency operational and
maintenance activities are often classified as Schedule A.

Schedule A+ projects are pre-approved under the MCEA, although the proponent is
required to advise the public of the project prior to construction activities. These types of
projects are limited in scale with minimal environmental impacts, and thus require no
formal documentation.

Schedule B projects are required to proceed through the first two phases of the MCEA
process to identify the problem or opportunity and identify and assess any
reasonable/feasible alternative solutions and select a preferred solution. Proponents
must contact all relevant agencies, Indigenous communities and affected members of
the public to communicate the scope of the project so that their concerns are
considered and addressed. A record of the process followed is also documented within
a Project File or a Project File Report and filed for a 30-day public review period. If there
are no significant impacts identified, and no requests are received to undertake the
project as an individual Environmental Assessment (through the Part Il Order process),
the project may then proceed to Phase 5, detailed design.

Schedule C projects are required to proceed through all five stages of the MCEA
process, as they have the potential for significant environmental effects. These projects
generally include the construction of new facilities, or major expansions to existing
facilities. Schedule C projects require an Environmental Study Report be completed and
filed for a 30-day public review period.

The selection of the appropriate project schedule to be followed is dependent on the
anticipated level of environmental impact, and at times the estimated construction
costs.

The MCEA document also identifies four different approaches to completing Master
Plans corresponding to different levels of assessment. Regardless of the approach
selected, Master Plans must follow at least the first two phases of the MCEA process.

Approach 1 follows Phases 1 and 2 as defined above, and then uses the Master Plan

as a basis for future investigations of sitecs peci fi ¢ Schedul e 6B6 and 6
Schedule 6B6 and O0C6 proj ectadRhéisalanddenverd, s peci
usually have these phases deferred until the actual project is implemented.

Approach2i s to compl ete all wor k sSpeafemgeatsay f or S
the time they are identified. Using this approach, a municipality will identify everything

needed in the first five years and complete all the site specific work required, including

public consultation, to meet Class EA requirements. The Master Plan in such cases has
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to be completed with enough detail so that the public can be reasonably informed, and
so that the approving government agencies (Conservation Authorities, MECP, MCM,
etc.) can be satisfied, in principle, that their concerns will be addressed before
construction commences.

Approach3i s t o complete the requirements of
Master Plan stage.

Approach 4 is to integrate approvals under the EA Act and Planning Act. For example,
the preparation of new or amended Official Plans could be undertaken simultaneously
with Master Plans for water, wastewater and transportation, and approval for both
sought through the same process.

1.3.1 Class EA Project Classification

This Master Plan is being undertaken in accordance with Approach #1 of the Master
Planning Process, as outlined in Appendix 4 of the MCEA document, using a broad
level of assessment. Detailed investigations at the project-specific level will be required
in order to fulfil the MCEA documentation requirements for the specific Schedule B and
C projects identified within this Master Plan. This Master Plan will become the basis for,
and be used in support of, future investigations for the specific Schedule B and C
projects identified within it. Schedule B projects would require the filing of the Project file
for public review while Schedule C projects would have to fulfil Phases 3 and 4 prior to
filing an Environmental Study Report (ESR) for public review. The schedules for future
projects identified as part of this master plan were reviewed utilizing the 2023 MCEA
amendments.

1.3.2 Consultation and Engagement

Consultation is a fundamental part of the MCEA process. Active, targeted, and ongoing
engagement with all potentially affected parties including government agencies,
community members, special interest groups, Indigenous communities and First
Nations ensures a transparent and responsible planning process. Table 1-1 provides
an overview of the key points of contact:

First, a stakeholder contact list was created, including relevant Federal and Provincial
government agencies, local government officials, Indigenous communities and First
Nations, local stakeholders and residents. Those who expressed interest were included
on the project mailing list. All project notifications were mailed to the study contact list,
delivered to residents within the study
(https://guelph.ca/plans-and-strategies/water-and-wastewater-servicing-master-plan/).

Two Open Houses were held during the study to serve as platforms for information
sharing between the project team and members of the public.

The first Virtual Open House for the WWSMP was held from October 28-November 30,

Schec

ar ea,

2020. The purpose was to present the objectives of the Master Plan,the City 6 s cur r ent

water distribution and wastewater collection systems, preliminary water and wastewater
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servicing alternatives for meeting the Cityos
evaluating the water and wastewater servicing strategies. The Open House was

presented as a link from the Cityd s  WW Svbbipage
(https://www.haveyoursay.guelph.ca/water-and-waste-water-master-plan-update) and

was presented via an online ArcGIS StoryMaps platform. The presentation is provided

in Appendix A.

The second Open House was held in person at Guelph City Hall - Room C (1 Carden

Street, Guelph) on November 29, 2022, from 5:30 PM to 7:30 PM. A virtual meeting was

held simultaneously via Microsoft Teams. The purpose of the second Open House was

to present and gather feedback on the evaluation of water and wastewater servicing

alternatives, proposed water and wastewater strategies and upgrades, and

implementation strategies. The Open House # 2 PowerPoint presentation was made
available as a | i nk on tshéetswdldptoyidedattiedarb si t e . C
person event and online on the Citydéds Water a
Have Your Say platform.

Table 1-1  Key Points of Contact

Point of Contact ‘ Method of Communication

¢ Mailed and emailed to contact list, February 14, 2020
¢ Published a combined newspaper advertisement for all

Notice of|  City of Guelph water-related master plan studies,
Commencement to| February 14, 2020

introduce the projectg Publ i shed on the Cityos we
and-strategies/water-and-wastewater-servicing-master-
plan)

¢ Mailed and emailed to contact list, November 13, 2020

¢ Published a combined newspaper advertisement for all
City of Guelph water-related master plan studies,

Online Open House 1 October 29, 2020, November 12, 2020, and November
26, 2020.

¢ Open House 1 display material postedto t he Ci
website (https://guelph.ca/plans-and-strategies/water-
and-wastewater-servicing-master-plan)

¢ Mailed and emailed to contact list (November 10, 2022)
¢ Emailed project update letters to Indigenous
Online and In-Person| communities, October 31, 2022

Open House 2 [ Published a combined newspaper advertisement for all
City of Guelph water-related master plan studies,
November 24th, December 1st, December 8th and
December 15th, 2023, in the Guelph Mercury Tribune.
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Point of Contact ‘ Method of Communication

¢ Published notifications and updates for the WWSMP on
the City of Guelph Facebook page, November 24th,
November 27th, December 3rd, December 8th and
December 14th, 2022.

¢ Posted Open House 2 displ g
website (https://guelph.ca/plans-and-strategies/water-
and-wastewater-servicing-master-plan)

Notice of Completionfg Mail and email to contact list
to provide an overviewfg Publish notice
of studylg Postreport t o t h e(htps:/fguelphsa/plaasb
recommendations,| and-strategies/water-and-wastewater-servicing-master-
public review period| plan/)
(Dates TBD)

1321 Indigenous Community and First Nation Engagement

The following Indigenous communities and First Nations were engaged over the
duration of the study:

¢ Six Nations of the Grand River Territory

¢ Six Nations Haudenosaunee Confederacy Council
¢ Mississaugas of the New Credit First Nation

¢ Métis Nation of Ontario

The first point of contact for this project was the Notice of Study Commencement, which
was emailed on February 14, 2020.

All public material has been forwarded, and follow-up emails were sent to ensure that
sufficient information was provided. All interested parties were notified and invited to all
Open Houses and given the opportunity to express concerns and provide feedback
through an invitation to meet.

The Six Nations of the Grand River Territory requested a meeting with City of Guelph
staff members. A meeting was held on July 8™, 2021 and City of Guelph staff presented
an overview of the Master Planning process and study progress. The presentation
materials and meeting minutes are provided in Appendix A.

A meeting was also held with the Mississaugas of the New Credit First Nation (MCFN)
and the City of Guelph staff members on October 6th, 2021. During the meeting, City of
Guelph staff presented an overview of the Master Planning process and study progress.
MCFN noted that they would like to meet during the engagement phase and be
provided a yearly update on how and where the Master Plan is going.

The presentation materials and meeting minutes are provided in Appendix A.
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The Indigenous Communication Log, notification materials and correspondence from
Indigenous communities is provided in Appendix B.

1.3.2.2 Public Consultation
For this study, the main points of public consultation are:

¢ To notify the public that the study was commencing,

¢ To review and receive public input regarding the problem being addressed and
discuss issues related to the project including alternative solutions,
environmental considerations, conceptual corridors, and evaluation criteria,

¢ To review and receive feedback on the preliminary preferred solution, and

¢ To review the Servicing Master Plan report

The City of Guelph utilized online surveys at critical stages of the study for gathering
information and feedback from stakeholders and the public.

Two online surveys were administered using the C i t ladesYour Say online platform.

The purpose of the first online survey was to
experience with the existing water and wastewater infrastructure. In particular, the

survey was focused on disruption of water services, water pressure, sewer back-up and

blockage issues. A total of 26 people submitted responses to the online survey. Below

is a summary of responses provided to each question:

¢ The majority of respondents noted that their water pressure was strong to

moderately strong.

The majority of respondents noted that disruption to water services has occurred
ANevero or AOnce or twice a yearo.

There was split interest in a smart water
donkbntowd responses.

The majority of people noted that they have not experienced a sewer backup that

i sndot attributed to a household plumbing o
Three (3) respondents noted that sewer blockage has only occurred once, 3

times due to freezing, and once every 1-5 years.

™M ™M M M

The purpose of the second online survey was to gather input from stakeholders on
refining the study goals and objectives and identified opportunities and constraints and
obtain input on the proposed upgrades to the water and wastewater system. One
person submitted responses to the online survey. The individual commented on keeping
the Innovation District a naturalized area, providing opportunity for flow diversion
instead of decommissioning sewers, mandating or incentivizing retrofits to industrial,
commercial, institutional (ICI), setting constraints to developers to encourage source
management of sewage, and protecting critical stormwater mitigation provided by
forests, riparian zones and other significant wetlands. The individual responses to each
survey question are included in Appendix A.

The Project Team acknowledged all submitted comments and provided responses on
how these stakeholder comments, questions and/or issues have been considered in the
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servicing study. All questions, comments and subsequent responses from all sources
have been tracked and documented.

A copy of all public consultation is included in Appendix A.

1.3.2.3 Agency Consultation

Agencies and developers invited to participate in the study are listed below:

Federal

Transport Canada

Environment and Climate Change Canada
Fisheries and Oceans Canada

Provincial

Ministry of Natural Resources and Forestry

Ministry of the Environment, Conservation and Parks (MECP)
Ministry of Tourism, Culture and Sport

Infrastructure Ontario

Ministry of Agriculture, Food and Rural Affairs

Ministry of Municipal Affairs and Housing

Ministry of Community Safety and Correctional Services
Ministry of Transportation

Municipal/Regional

Guelph Eramosa Township

Puslinch Township

Region of Waterloo

Town of Milton

Township of Centre Wellington

Wellington County
Wellington-Dufferin-Guelph Health Unit
Grand River Conservation Authority (GRCA)

Local Stakeholders and Businesses
Christian Farmers Federation of Ontario
Wellington Federation of Agriculture
Brant Avenue Neighbourhood Group
Brothers Brewing Company

Guelph Chamber of Commerce

Clean Water Coalition

Cutten Fields

Doline Quarry
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Exhibition Park Neighbourhood Groups

Fixed Gear Brewing Company

Gay Lea Foods

Get Concerned

Grange Hill East Neighbourhood Group
Guelph and Guelph Eramosa Township Community Liaison Group
Guelph Community Foundation

Guelph and District Homebuilders Association
Guelph Wellington Developers Association
Guelph Youth Council

Hanlon Creek Neighbourhood Group

Linmar Corporation

Mandarin Restaurant

Maple Leaf Foods Inc.

McNeil Consumer Healthcare

Nature Guelph

Nestle Waters Canada

North Riverside Neighbourhood Group

North Riverside Neighbourhood Group
Ontario Public Interest Research Group (OPIRG)
Onward Willow Neighbourhood Group

Our Lady of Lourdes School

Parkwood Gardens Neighbourhood Group
Polycon Industries

Protect Our Moraine

Rickson Ridge Neighbourhood Group

Royal City Brewing Company

Saint George's Park Neighbourhood Group
Save our Water

Sleeman Breweries Ltd.

Springfield Golf and Country Club

St. Josephds Health Centre
The Council of Canadians

The Guelph Country Club

The Junction Neighbourhood Group

Two Rivers Neighbourhood Group

Victoria Park East Golf Club

Wellington Brewery

Wellington Water Watchers

Utilities and Emergency Services

Wellington-Dufferin-Guelph Health Unit
City of Guelph Police Services
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City of Guelph Fire Department

Guelph-Wellington EMS

Guelph Hydro

Ontario Power Generation

Hydro One

Rogers Cable Systems Utilities Coordinating Committee
Bell Canada

The following agencies and stakeholders provided comments during the study:
¢ Infrastructure Ontario
¢ Grand River Conservation Authority
& Ministry of Tourism, Culture and Sport
& Ministry of Environment, Conservation and Parks
& Hydro One

All comments and subsequent responses have been tracked and documented.
(Appendix A)

1.4 Planning Horizons

Future servicing infrastructure requirements are largely driven by population growth and
water consumption. Growth projections were developed for 2031, 2041 and 2051+
planning horizons with input from the City's ongoing Municipal Comprehensive Review
(Shaping Guelph) and the parallel Water Supply, Wastewater Treatment and Biosolids,
and Stormwater Management master plans.

The City's Shaping Guelph project outlines projected growth to 203,000 people and
116,000 jobs by 2051. However, when assessing underground infrastructure and its life
expectancy, it is important to consider that new infrastructure will be in use past 2051
and thus must be sized to service growth that occurs beyond 2051. As such, the City
has projected the maximum allowable growth that could be supported in each strategic
growth area to create a 2051+ Ultimate Buildout population distribution for the purpose
of this study. The 2051+ Ultimate Buildout scenario includes 239,770 people and
126,198 jobs and was established by applying the maximum densities across land uses
for strategic growth areas and incorporating established populations for greenfield
development within the existing urban boundary. This maximum growth scenario was
used for the WWSMP to evaluate the largest impact on water and wastewater linear
infrastructure. Greenfield development areas include the Guelph Innovation District
(GID) and Clair Maltby Secondary Plan (CMSP).

A summary of the equivalent population for each planning horizon is shown in Table
1-2. The reference populations for 2031 and 2041 horizons are consistent with the
Water Supply Master Plan (WSMP), while the 2051+ horizon is based on the Shaping
Guelph ultimate buildout population.
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Table 1-2  Planning Horizon Projected Reference Populations

Horizon 2031

Population

164,852

183,926

203,000

239,770

2051
2041 (uompy| 2051+

Employment

94,906

105,453

116,000

126,198

*Not used for this WWSMP, as justified above.
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Supply

and

The Guelph water distribution system consists of approximately 600 km of watermains
throughout three pressure zones. The primary water sources are the Arkell wells and
the Glen Collector which feed into the F.M. Woods Water Treatment Plant (Woods

WTP) via the Arkell Aqueduct. The Woods WTP and pump station (PS) supplies
approximately 60-8 0 %

of the Cityods

drinking sevaraler

groundwater supply wells throughout the City. The Paisley, Robertson and Clythe PSs
boost water from Zone 1 into Zone 2. The Clair PS boosts water from Zone 1 into Zone
3. The system has three elevated storage tanks (ETs), Verney and Clair ET located in

Zone 1 and the Speedvale ET in Zone 2. There are four (4) in-ground storage
reservoirs, Woods and University in Zone 1 and Paisley and Clythe in Zone 2. An
overview of the existing water distribution system is presented in Figure 2-1.

2.1 Supply

The existing available supply is summarized in Table 2-1. The existing capacity of each
source was based on Table 4-2 of the Water Supply Master Plan completed by AECOM
Canada Ltd. (AECOM) in 2021 (2021 WSMP). The largest existing source is the Arkell
Wellfield which supplies the Woods WTP via the Arkell Aqueduct along with the Glen
Collector and the Carter Wells. Including all City water supply sources, the system has
an available supply capacity of 918 L/s, 878 L/s of which is located in Zone 1.

Table 2-1

Existing Supply Summary (2021 WSMP Table 4-2)

Facility Capacity (m3/day) Capacity (L/s)
Zonel
Arkell Well 1 2,000 23
Arkell Wells 6, 7, 8, 14, 15 28,800 333
Glen Collector 5,100 59
Carter Wells (1, 2) 5,184 60
Burke Well 6,500 75
Dean Well 1,500 17
Downey Well 5,237 61
Emma Well 2,800 32
Membro Well 5,200 60
Park Wells (1, 2) 8,000 93
Queensdale Well 1,100 13
University Well 2,500 29
Water Well 1,901 22
Zone 2
Calico Well 1,400 16
Helmar Well 800 9
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Facility Capacity (m3/day) Capacity (L/s)
Paisley Well 1,400 16
Summary
Zone 1 75,822 878
Zone 2 3,582 41
Total System 79,422 918
2.2 Pumping

The existing system pump stations are summarized in Table 2-2. The pump information

was sourced from the Cityds 2020 Drinking Wat
capacity was calculated as the total capacity minus the rated flow of the largest pump at

each facility. At well pump stations, the firm capacity was based on the supply capacity

values from the 2021 WSMP.

Table 2-2  Existing Pump Stations Summary

Existing Pump Stations

Firm
- # of REEL Rated Tota! Capacity
Facility PUMps Flow Head (m) Capacity (L/s)
(L/s) (L/s)
Zonel
2 284 70
: 1 347 81
Woods Pump Station 1 559 70 1325 1050
1 151 85
Burke Pump Station* 2 76 58 152 75
Dean Pump Station* 1 20 64 20 17
Downey Pump Station* 1 61 70 61 61
Emma Well* 1 33 99 33 32
Membro Pump Station* 1 76 71 76 60
Park Pump Station 2 70 54 140 70
Queensdqle Pump 1 30 66 30 13
Station
. . . 1 27 52
University Pump Station 1 29 51 76 27
Water St Well* 1 30 145 30 22
Zone 2
Calico Pump Station* 1 61 67 61 0
Helmar Pump Station* 1 38 53 38 9
Paisley - Vertical Turbine 3 53 82
Pump Station 1 75 82 287 212
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Existing Pump Stations

Firm
. # of s Rated Tota! Capacity
Facility Pumps Flow Head (m) Capacity (L/s)
(L/s) (L/s)
1 53 62
Paisley - Horizontal In- 2 53 37
Line Pump Station 1 76 37 182 106
. 2 44 24
Robertson Pump Station 1 79 >3 167 88
Clythe Pump Station 3 63 76 189 126
Zone 3
2 35 35
Clair Pump Station 1 75 35 545 470
2 200 35
Summary
Zone 1l 1,428
Zone 2 541
Zone 3 470

Existing pump data sourced from 2020 DWWP
*Firm Capacity based on Well Supply Capacity (2021 WSMP)

2.3 Storage and Hydraulic Grade Line (HGL)

The existing available storage is summarized in Table 2-3.

In Zone 1, the largest available storage is at the Woods Reservoir with an existing
volume of 29 ML. In-ground storage is also located at the University Reservoir. The
Zone 1 HGL is set by the Speedvale and Clair ETs, each with a top water level (TWL) of
277m.

In Zone 2, the largest available storage is at the Paisley Reservoir. A small volume of in-
ground storage is also available at the Clythe Reservoir. The Zone 2 HGL is set by the
Speedvale ET with a TWL of 393m.

Zone 3 does not have any existing storage. Water is supplied from Zone 1 via the Clair
in-line booster pump station utilizing the Clair ET as pumped storage. The existing
target HGL for Zone 3 is approximately 393m.
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Table 2-3  Existing Available Storage

Volume
Facility (ML*)
Zone 1/3
FM Woods Reservoir Pumped 29
Verney Elevated Tank Floating | 277m HGL 4
Clair Elevated Tank Floating | 277m HGL 5
University Reservoir Pumped 2
Zone 2
Speedvale Elevated Tank Floating \ 393m HGL 2
Clythe Reservoir Pumped 1
Paisley Reservoir Pumped 13
Summary - Total Storage

Zone 1 and 3 Total 41

Zone 2 Total 16

Total Available Storage 57

*Megalitres (ML) = 1,000,000 liters
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30 Exi st Wasgg ew@dlerecti on System

T h e Cwastgwater collection system is primarily gravity-based. There are
approximately 520 km of gravity sewers within the City, with pipe diameters ranging
from 200 mm to 1650 mm. Over 85% of the wastewater system has pipe diameters of
375 mm or less. The wastewater collection system discharges, via trunk sewers, into
the City Water Resource Recovery Center (WRRC) located in the central west-end of
the City adjacent to the Speed River.

The York Trunk is the main trunk of the wastewater collection system centrally located
along the Speed and Eramosa Rivers. It flows east to west to the WRRC, as shown in
Figure 3-1. Several collectors discharge into the main trunk:

¢ The majority of the south of the City is serviced by a 900 - 1200 mm collector on
the western City limit that ultimately crosses the Speed River through a triple
barrel siphon (300 mm, 600 mm, 750 mm) to connect to the WRRC. Two other
smaller 675 mm and 750 mm collectors service the southeast side of the City.
They connect to the York Trunk after crossing Eramosa River through two other
siphons.

¢ The north side of the City is serviced by four main collectors. The northwest is
serviced by a 1050 mm pipe on Deerpath Dr with a 1200 mm rail crossing and a
reduction to 600 mm crossing Wellington St W. This reduction in sewer size is
irregular, however the capacities are similar due to an increased slope on the
600 mm sewer. The north-centre of the City is serviced by a 900 mm pipe that
runs southernly on Dawson Rd and Alma St, with a reduction to 600 mm, and
ultimately connects to the main trunk at the intersection of Waterloo Rd and
Wellington St. The northeast is serviced by two collectors: a 825 mm along the
east shore of Speed River, and a 750 mm on York Rd. The Rockwood
community is also serviced by Guel phds was
flows have been included as a constant flow, connected to the 300 mm sewer on
the eastern edge of the City on York Rd.

Over 45% of the wastewater collection system is composed of polyvinyl chloride (PVC)
pipe. The remainder is a combination of several pipe materials, including asbestos
cement, reinforced concrete, non-reinforced concrete, vitrified clay, iron, clay tile, etc.
The age of the system ranges from recently installed to over 100 years old, with the
older infrastructure largely located in the downtown core.

3.1 Pumping Stations

Sanitary pumping stations (SPS) are required where topographical constraints do not
allow gravity sewer servicing. These stations are located throughout the local collection
system, as shown in Figure 3-1, lifting wastewater to a gravity sewer. This master plan
considers the following active pump stations:
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Barton Estates
Gazer Mooney
Kortright
Northern Heights
Terraview

Nima Trails
Landfill Eastview

NookrwdE

Note that the Gazer Mooney SPS is owned by the Guelph-Eramosa Township, but is
operated by the City of Guelph. Private pump stations are not operated by the City and
therefore are not accounted for in the WWSMP.

3.2 Siphons

Siphons are used to convey wastewater under an obstruction, such as a watercourse or

parallel underground utility. They operate as a pressurized system that connects to a

gravity system on both the upstream and downstream sides of the obstruction. There

are currently 10 | ocations with active invert
system (see Figure 3-1):

=

Alma-Mercer
Elizabeth-Beaumont

Eramosa River
Hanlon-Massey-Campbell
Ptarmigan

Speed River-Crane Park
Speed River i Manor Park
Speed River i Municipal Street
. Stevenson-Eramosa

10. Willow-Guelph

©CNoO~wWN
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40 Water and Wastewater Systems

Hydraulic models are valuable tools for simulating various demand and infrastructure
conditions for master planning of water and wastewater distribution systems. The City
has historically invested in the development of computer simulation models to help
support capacity assessments and capital planning. The Ci t exiétiag water and
wastewater models were updated as part of the WWSMP, including consideration for
migration to a different modelling platform. Available modelling software was reviewed,
and preferred software was recommended as presented in Volume II: TM2 Model
Assessment and Software Recommendation (TM2).

Hydraulic model updates included a refresh of existing demands and infrastructure to
represent current conditions. Model calibration was then completed to achieve a
sufficient level of accuracy for master planning purposes. The model updates are
detailed in Volume Il: Model Update, Field Testing and Calibration (Model Update TM)
and are summarized in the sections that follow.

4.1 Water System

4.1.1 Water Model Development

The Cityods first water uioglVaterCAassftwdre Sircé oped i
then, several updates and improvements have been made. The most recent model was

built in InfoWater software and was utilized for development applications, operational

support, project planning and master planning as required. Through the analysis of

available hydraulic modelling software completed in TM2, it was determined that the

preferred software for master planning purposes was InfoWater Pro. InfoWater Pro was

used for this update of the model.

=]

The water distribution systemwasre-bui 't i n t he mogeegraphicsi ng t he
information system (GIS) records and includes all hydrants and system valves. Facilities
were carried forward from the previous model as they were up to date.

4.1.2 Water Model Demand

Existing demands were updated using 2019 SCADA data and billing meter records.

Two demand types were allocated throughout the system, billed consumed and non-

revenue water (NRW). A summary of the average day demand (ADD) and maximum

day demand (MDD) used in the existing conditions scenarios is summarized in Table

4-1below.Fl ow moni toring was completed on the Cit"
develop unique diurnal patterns for these customers.
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Table 4-1  Water Model Existing Demands Summary (L/s)

_ Total Billed
SO prgudion  consumed MW

ADD 2019 544 452 92
MDD 2019 729 637 92

4.1.3 Water Model Calibration

The water model was calibrated using City-collected SCADA data at facilities as well as
field data that was collected in 2020. Fifteen (15) pressure data loggers were installed
throughout the distribution system for a one-month period in the summer of 2020.
Additionally, there are 50 district metering area (DMA) flowmeters and pressure data
loggers throughout the system that continuously collect data. Field data was compared
to model results under a range of demand conditions. The model was updated to
simulate existing conditions within reasonable accuracy for purposes of master
planning.

4131 Future Calibration and Field Testing

To further improve the model accuracy, it was recommended that additional field testing
and calibration be completed in select DMAs.

Additional field testing and calibration was not required for the purpose of the WWSMP.
However, as the model is also used for operational purposes, it was recommended that
a second phase of field testing occur to fine tune the model. For accurate operational
level modeling, it was recommended that detailed and localized information be
gathered. Since the largest unknown is the water consumption usage patterns, it is
recommended that the DMAs be isolated, and testing occur within the isolated DMAs.
The additional field testing and calibration is currently scheduled for summer 2023.

4.2 Wastewater System

4.2.1 Wastewater Model Development

The City has been using hydraulic modelling for wastewater collection system analysis

to support growth capacity assurance, flood risk reduction, operational assessment, and
long-term capital planning. The Cityob6s first wastewater model
XPSWMM and was converted in 2008 to the InNfoSWMM software. Similar to the water

model development history, several updates and improvements have been made by

various consultants since the initial model was developed. Through the analysis of

available hydraulic modelling software completed, it was determined that the preferred

software for master planning purposes was PCSWMM.

The wastewater collection systemwasv al i dated in the model wusing
records and includes all maintenance holes and sewers. Pump stations and siphons are
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included and the representation of these were validated through consultation with the
City and review of previously completed modelling assignments.

4.2.2 Wastewater Load Calculation and Allocation

Flow generation in a hydraulic model is primarily based on tributary population (existing

and projected), groundwater infiltration, also known as baseflow, non-residential large

users (usually ICI land users), and wet weather flow resulting from rainfall-derived

infiltration and inflow (RDII). Details of how these parameters were calculated and

all ocated through the OlodelWpdste mModel are provid

4.2.3 Wastewater Model Calibration

The calibration process includes an iterative approach to bring key model results such
as peak flow, volume, and hydrograph shape, within targeted ranges. Data from thirteen
(13) sewer flow monitoring sites where data was collected in 2020 was used to calibrate
the model for both dry and wet weather flow conditions. The location of flow monitoring
sites is presented in Model Update TM.

4.2.3.1 Future Calibration and Sewer Flow Monitoring

The flow monitoring coverage was generally sufficient for the purposes of this WWSMP;
nevertheless, increasing data coverage can be beneficial for future master planning
initiatives. This can be achieved by continuing with regular sewer flow and rainfall
monitoring programs to collect system operational data. This can also be used to
support other City initiatives such as infiltration and inflow monitoring/characterization,
design, post-event forensic evaluations, and proactive emergency response tracking.
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50 Level o f Service Criterd]i

Establishing appropriate design criteria and levels of service (LOS) is an important step
in the development of alternative solutions and planning cost-effective infrastructure
investment. Relevant water and wastewater servicing design criteria and LOS from
provincial, regional and City guidelines and previous studies completed for the City and
neighboring municipalities were summarized to provide recommendations for the
WWSMP. Regional and provincial Guidelines that were reviewed include:

¢ Region of Waterloo and Area Municipalities 2020 Design Guidelines and
Supplemental Specifications for Municipal Services (2020 DGSSMS)

& Ontario Ministry of the Environment, Conservation and Parks 2019 Design
Guidelines for Sewage Works (2019 MECP Sewage Guidelines)

& Ontario Ministry of the Environment, Conservation and Parks 2019 Design
Guidelines for Drinking Water Systems (2019 MECP Water Guidelines)

& 2012 Ontario Building Code (2012 OBC)

The development of the LOS criteria is described in Volume II: TM5 Design Criteria,
LOS and Sensitivity Analysis (TM5) and the criteria used for the WWSMP are
summarized in the following sections.

5.1 Water Service Criteria

The water servicing criteria established and used for the WWSMP are summarized in
Table 5-1 below.

Table 5-1  Water Servicing Criteria

Criteria ‘ Level of Service Targets

System Pressure |g 407 100 psi allowable

& 507 80 psi preferred where applicable

Fire Flow |g Minimum allowable for infrastructure: 30 L/s
¢ Residential i low density: 80 L/s for 2 hours
¢ Residential i medium density: 150 L/s for 2 hours
¢ Residential i high density: 200 L/s for 2.5 hours
& Commercial T small: 200 L/s for 2.5 hours
¢ Commercial T medium: 267 L/s for 3.5 hours
& Commercial 1 large: 367 L/s for 5 hours
¢ Institutional i small: 150 L/s for 2 hours
¢ Institutional i large: 250 L/s for 3.5 hours
¢ Industrial i 250 L/s for 3.5 hours

Headloss |g Maximum 2 m/km under typical operating conditions

Velocity |g Maximum 1.5 m/s under typical operating conditions
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Criteria ‘ Level of Service Targets

¢ Maximum 5 m/s under fire or emergency conditions

Storage |¢ Guidelines for Total Storage, A+B+C

o A = Fire Storage

o B = Equalization Storage (25% of maximum
day demand)

o C = Emergency Storage (25% of A+B)

¢ Fire storage:
o Zone 1/3: Commercial 1 large: 367 L/s for 5

hours
0 Zone 2: Commercial T medium: 267 L/s for
3.5 hours
Pump Capacity |¢ Firm capacity must exceed the MDD for each pressure

zone.
¢ If no floating storage is available, firm capacity must
exceed MDD plus fire flow.

Demand |g Residential: 167 Lcd
& Employment: 191 Lcd
¢ NRW: 61 Lcd
¢ MDD peaking factor: 1.34 x ADD
Redundancy* | MDD must be met with Arkell Aqueduct or Woods PS

offline.
& ADD for each pressure zone must be met with largest
pump supply offline.

*Redundancy criteria for planning purposes only and not required to be met under
existing conditions.

5.2 Wastewater Service Criteria

The Citydés guidelines (2019 Development Engin
compared to the regional and provincial guidelines. In general, it is recommended to

align with the MECP and then regional guidelines. This alignment will ensure that

expected considerations are included and main
to further characterize variances specifically for its own use. This will provide an

approach to design and level of service criteria that include the components required at

the provincial and regional level thatarethenc har act eri zed to the City
unique needs and priorities.

Recommendati ons as t hey pesgrcateriaantd llOStarnalgsisCi t y 0 s
approach are provided in Table 5-2 and Table 5-3.
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5.2.1 Discussion i Area-based and Population-based Flow
Generation

The City currently requires an area-based approach for generating flows as part of the
design criteria (2019 Development Engineering Manual). The recommendation is to
update this to a population-based approach. There are several reasons for this
recommendation:

¢ Both the regional and provincial guidelines recommend a population-based
approach. Adopting this would align Guelph with most other municipalities in
Ontario while satisfying the local regional and province wide recommendations.

¢ The population-based approach is more accurate in estimating the flow
generation parameters as it considers the actual occupancy type and density
considered. With an area-based approach, no matter the number of units and
expected dwelling densities, the flow per area rate remains unchanged.

¢ Differentiating between average and peak dry weather flow (DWF) and wet
weather flow (WWF) conditions is often of interest. The current area-based
approach does not provide instruction on how to calculate these differences. A
population-based approach can be used to calculate these flows as the Harmon
peak factor equation can be applied. By calculating the average DWF and peak
DWEF, the extraneous flow allowance can be used to estimate the WWF
condition.

Table 5-2 Recommended Wastewater Design Criteria

2019 Engineering

Criteria Recommendation

Manual

Flow Generation | Design flow at Sewer Sizing

and Sewer | maximum of 80% full | New Development (greenfield) sewer
Sizing | flow design capacity of | sjzing:

ipe size .
pip For sewers greater than 450mm diameter:

Eliminate any potential

. Design flow at maximum 70% full
surcharging

(design flow/full flow, Q/Qf) and

Wastewater flow trigger upsizing at 80%.
calculated u_si_ng aréa- | For sewers equal or less than 450mm
based coefficients diameter:

Design flow at maximum of 60% full
and trigger upsizing at 70% full.

Infill development or existing infrastructure
sewer sizing:
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Recommendation

Design to eliminate full pipe
conditions (i.e., no surcharging).
Deviations from this approach
(less or more surcharging) may
be considered but will require
consultation with the City for
operational considerations.

Design Flows

Calculate design flows using population
and 300L/c/d aligned with the 2020
DGSSMS and 2019 MECP Guideline
recommendations.

Apply Harmon peaking factor equation.

T Minimum PF =2
T Maximum PF =4

Add extraneous flows of 0.25 L/s/ha.
Extraneous flow to be established on an
effective area basis. This effective area
should not include areas that do not
contribute flows (grassy areas, parks,
etc.). The method for estimating this
area must be provided. A suggested
approach would be to apply a buffer
around the sewer or roadway network.

Evaluate present and future conditions

Wastewater
Sewer Design i
Minimum Pipe
Size

Minimum diameter:

200 mm

Maintain requirement

Sewer Design -
Manni mad
Roughness
Coefficient

All pipe sizes and
types: 0.013

Maintain requirement

Wastewater
Sewer Design i
Flow Velocities

Not mentioned for
Wastewater

Minimum velocity: 0.6 m/s

Maximum velocity: 3 m/s
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Criteria Recommendation
\EIEY
Actual velocities to be established, not
theoretical full pipe conditions.
Requirements to help prevent
operational problems including solids
deposition and H2S generation.
Wastewater | A minimum cover of Maintain requirement
Sewer Design i | 2.7m (from future road
Pipe Depth | grade) is required to
the top outside edge of
pipe barrel for the
storm and wastewater
sewers. Piping must be
insulated if minimum
burying depth cannot
be achieved.
Wastewater | Plan and profile Any sewers designed with flows greater
Maintenance | drawings must show than 50% capacity will have their MH
Hole Design - | benching benching set to the obvert of the sewer
Benching | specifications. to reduce hydraulic losses.
Pumping | No mention of pumping | Min Design according to 2019 MECP
Stations | stations Guidelines.
Recommend the City develop a
Water/Wastewater Vertical Design
Manual, or a Wastewater Pumping
Station Design Manual.
Siphons | No mention of siphons | Avoid inverted siphons.

If required, design according to Follow
MECP Guidelines.
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Table 5-3 Recommended Wastewater Level of Service Criteria and Approach

(Existing and Infill Development)

Criteria Recommendation

DWEF Performance

HGL should be within sewer obvert.

Diurnal pattern considered. This could be based on recent
sewer flow monitoring data, or an established City
approach considering residential and ICI contributions (if
applicable).

WWE Performance

Conveyance and Storage Requirements:

3-hr 25yr Chicago event for peak flow conveyance
considerations

24-hr 25yr SCS Type Il event for peak volume storage
considerations.

Other return periods and event distributions can be
considered. Consultation with the City required.

Surcharge:

No surcharge above obvert is permitted without express
approval form the City. Confirmation with the City and
approval of any design allowing surcharge is required.

Pumping Stations

The as-operating condition should be used to establish the
resultant upstream HGL.

The downstream HGL with the pumping station conveying
the peak WWF to be established.

Siphons

Minimum velocity (DWF) and upstream HGLs (WWF) to be
considered.

Wastewater Treatment
Plant

The range of operating levels at the WWTP is to be
considered in the hydraulic modelling of the collection
system. Ensure an appropriate boundary condition is
considered. The City to be consulted.
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6,0 Exi sting System Constraints/

The existing water and wastewater systems were assessed under existing and 2051+
population conditions to identify constraints and opportunities. The complete analysis
can be found in Volume II: TM3A Existing and Future Population, Employment and
Land Use, and Servicing Implications (TM3A). The results of this analysis are
summarized below.

6.1 Water System

Based on the analysis of the water system under existing and 2051+ growth projections,
the following conclusions were made:

1. Storage:

a. Based on the desktop analysis, there is sufficient storage under existing
and 2051+ demand conditions.

b. Based on the hydraulic analysis, limitations were seen in the model for
balancing the Zone 1 storage between the Verney and Clair ETs. The
Verney ET was found to overflow while the Clair ET level dropped to 47%
full under 2051+ MDD conditions. This is due to the hydraulic connectivity
of the system as the Verney ET is located closer and is better connected
to the Woods PS and Reservoir than the Clair ET. The Woods Reservoir
also drained throughout the day as the Woods PS struggled to maintain
the Clair ET level.

c. The hydraulic analysis showed that in Zone 2, the Paisley Reservoir and
Speedvale ET levels were maintained under existing and 2051+
conditions. The Clythe Reservoir was found to drop below 50% full during
peak hour under existing conditions, but this was mitigated under 2051+
conditions with the expanded Clythe Reservoir, inflow from the Clythe Well
and the additional supply sources on the east side of Zone 2.

2. Supply:

a. The desktop analysis showed that the existing and planned future supply
sources, as per the 2021 WSMP, are sufficient to meet the projected
2051+ demands.

b. The hydraulic analysis showed that the sources which supply the Woods
Reservoir via the Arkell Aqueduct (Arkell Wells, Glen Collector, Lower
Collector and Carter Wells) were not sufficient to maintain the Woods
Reservoir level under 2051+ MDD conditions. This was partially due to the
Verney ET overflowing, causing water loss in the system as well as
hydraulic limitations in the water system and some sources not able to
operate 24 hours per day.

3. Pump Capacity:

a. The desktop analysis showed sufficient pump capacity under existing and

2051+ conditions.
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b. The hydraulic analysis showed that under 2051+ MDD conditions, the

pump capacity in the south end of Zone 1 was not sufficient to maintain
the Clair ET level, while the north end of Zone 1 was being oversupplied,
causing the Verney ET to overflow.

The hydraulic analysis showed sufficient Zone 2 pump capacity under
2051+ MDD conditions, with Paisley, Robertson and Clythe PSs running
well below their planned firm capacities.

d. The Clair BPS was found to have sufficient capacity to supply the Zone 3
2051+ MDD.
4. Fire Flow

a. Localized fire flow concerns were seen in the model under both existing

and 2051+ conditions in areas with small (<200mm diameter) cast iron
watermains.

5. Watermain Capacity
a. Limited watermain capacity and increased demands under 2051+ MDD

C.

conditions prevented the Woods PS from being able to supply the south
end of Zone 1 to sufficiently maintain the Clair ET level.

The headloss was found to exceed 2 m/km in a number of watermains
throughout Zone 2 under 2051+ MDD conditions.

Velocity was not found to exceed 3 m/s under existing or 2051+
conditions.

6. Pressure
a. Under existing MDD conditions, pressure below 40 psi was seen in the

model in pockets of Zone 1 with ground elevations above 344m and one
high elevation area on the east side of Zone 2 with ground elevations
above 357m.

Under existing MDD conditions, pressure above 100 psi was seen in the
model in areas of Zone 1 along the Speed River with elevations below
310m.

Existing low pressure concerns in the south end of Zone 1 were found to
worsen under 2051+ conditions when the Clair ET level dropped during
peak hour.

Existing high pressure concerns along the Speed River in Zone 1 were
found to worsen under 2051+ conditions when the Woods PS ran at a
higher flow to meet demands and fill the Clair ET.

7. A failure assessment was completed on significant infrastructure in the City. The
water system failure analysis showed the following infrastructure to be critical to

t he

syst emdbs pweas domsidered wheredewelopthg proposed future

projects:
a. High Criticality:

b.

i. Woods PS
ii. Arkell Aqueduct
Medium Criticality:
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I. University Watermain River crossing
ii. Paisley PS and Reservoir
iii. Clythe PS
iv. Clair BPS (2051+ conditions only)

The minimum pressure results and available fire flow under existing MDD conditions are
shown in Figure 6-1 and Figure 6-2 below, respectively.
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6.2 Wastewater System

Based on the analysis of the wastewater system under existing and 2051+ growth
conditions, the following conclusions were made:

1. There are no capacity issues under the DWF conditions for either the existing or
future scenarios. There are isolated locations where sewers are identified as
minimal or flat slopes, however no surcharging is identified in these locations.
These locations may warrant additional maintenance.

2. Seven (7) areas are identified with capacity constraints/bottlenecks under the
WWEF condition for both the existing and future scenarios, with surcharging
observed. Specific reaches within these areas are considered for upgrade
requirements.

3. The Cityds pump stations have adequa
conditions under both the existing and future scenarios.

The existing DWF and WWF results are presented in Figure 6-3 and Figure 6-4 below,
respectively.
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Figure 6-3 Existing System DWF Results





































































































































































































































































































































































