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1 BACKGROUND

1.1 INTRODUCTION

The City of Beaumont (the City) engaged WSP Canada Inc. (WSP) to update its Utility Master Plan (water
and wastewater systems) and develop a Stormwater Management Master Plan (SMMP), jointly known as
the Utilities & Storm Water Management Master Plan (U&SWMP). Beaumont has recently experienced
growth in all directions, and its expansion is expected to continue. New developments will increase
demands or loadings in the existing water distribution, wastewater, and stormwater systems. As a result,
the City identified the need for updating the water distribution and wastewater systems master plans and
the creation of a SMMP to support the responsible and planned expansion of the community in the short
and long term (5 and up to 25 years).

Past studies indicate that the City’s wastewater system has been assessed as early as the 1990s. In 1997,
various residents experienced basement flooding leading to the Alberta Capital Region Wastewater
Commission (ACRWC) initiating a series of studies to identify and address wastewater sewer backups in
Beaumont. The studies found that sewer surcharging in the City’s system resulted from excessive inflow
and infiltration in the core areas of Beaumont and provided mitigation alternatives. The Beaumont Flood
Relief Alternatives (UMA Engineering Ltd., 2002) identified several wet weather storage/surcharge
facilities and the provision of interconnections throughout the system to resolve basement flooding.

The City’s water and wastewater systems have been assessed since 2000 and updated approximately
every decade. The Municipal Infrastructure Study (UMA Engineering Ltd., 2000), the Water and Sanitary
Sewer Assessment (UMA Engineering Ltd., 2007) and the Water and Wastewater Systems: 2018 and
Beyond (ISL Engineering and Land Services Ltd., 2018) assessed the City’s water and wastewater
systems. These studies also provided servicing schemes to support growth in Beaumont.

The City’s stormwater infrastructure has historically been evaluated under separate cover. Portions of the
stormwater system have been assessed since the 1990s, focusing on improving drainage in Beaumont
and mitigating inflow and infiltration to the wastewater system. Records indicate that the 2009 Beaumont
Stormwater Management Plan (Focus Corporation [now WSP], 2010) was the first comprehensive study
assessing the City’s major stormwater management infrastructure (existing stormwater management
facilities and LeBlanc Canal) and developing a future servicing scheme to support growth. The study was
later updated in 2016. The City’s stormwater management facilities, conveyance infrastructure (i.e.,
sewers) and principal surface drainage features (i.e., LeBlanc Canal and other drainage courses) were
subsequently analyzed in the Storm Sewer Model Development, Calibration and Performance Analysis
(DHI Water and Environment Inc., 2016). None of the past studies comprehensively analyzed the Major
and Minor drainage systems.

1.2 STUDY AREA

Beaumont is a city in the southeast portion of the Edmonton Metropolitan Region, bordered by Leduc
County along the west, south and east sides and the City of Edmonton along the north. The City of
Beaumont municipal boundary (Figure 1) roughly includes the area within Range Road (RR) 244 and RR
241, 0.8 kilometres south of Highway (HWY) 625 and 1.6 kilometres north of Township Road (TR) 510.
The existing developed area in Beaumont is roughly bounded by TR 510, HWY 625, RR 243 and RR 241.

Figure 2 illustrates the ground topography in the area. The overall drainage direction is north/west
towards Irvine Creek and, ultimately, Blackmud Creek. Ground elevations range between 749.8 metres in
the central east and 701.7 metres in the northwest. Principal surface drainage features include Irvine
Creek and LeBlanc Canal. Irvine Creek traverses the north end of Beaumont (north of TR 510) and drains
east to west toward Blackmud Creek near HWY 2. The LeBlanc Canal is a tributary of Irvine Creek that
originates south of HWY 625 and drains southeast to the northwest toward Irvine Creek.
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1.2.1 Existing Land Use Plan

Beaumont includes a mix of zonings, including residential, industrial, commercial, and agricultural
developments, as shown in Figure 3. Over half of the lands are currently zoned for agricultural land
uses, primarily comprising the lands annexed over the past decade. The agricultural lands are generally
north of TR 510, west of RR 243 and south of HWY 625. Thmor zoning comprises residential
land uses, constituting lands in the core area of Beaumont. Table 1.1 provides a breakdown of the
district zonings and their descriptions.

TABLE 1.1 LAND USE DISTRICT ZONINGS

COMPOSITION

DISTRICT ZONING DESCRIPTION *
(CO)
Agricultural Holding Rural in nature with clusters of buildings in a homestead 1,322.2 54.5
District / outbuilding configuration.
Business Light Industrial |Primarily urban light industrial with supporting 4.1 0.2
District commercial or business uses.
Commercial District Mix of office, commercial, business, and residential uses 63.9 2.6

in internal street connectivity to break up large sites.

Conventional Residential development with lower density forms. Single 748.8 30.9
Neighborhood District detached dwellings with front attached garages are the
predominant building form.

Integrated Neighborhood |Residential development with a variety of housing 174.4 7.2
District options and integrated local commercial and business

opportunities, primarily in greenfield areas.
Mature Neighborhood Residential development that will undergo 97.3 4.0
District redevelopment to an integrated and diverse downtown

area.
Main Street District The main streets of Beaumont will undergo 14.9 0.6

redevelopment to enhance the vibrancy and pedestrian
orientation. Buildings shall be mixed-use on principal
thoroughfares and single-use on secondary
thoroughfares. Heritage resources shall be preserved or
integrated into the streetscape.

TOTAL 2,425.5 100.0

Notes:
01 As described in City of Beaumont (2019a).

1.2.2 Existing Population

Beaumont has experienced significant growth recently. Provincial records indicate that the population in
Beaumont is 21,918 as of 2022, making it the ninth fastest-growing municipality in Alberta (Government
of Alberta, 2023). The latest federal census, which provides older data (completed in 2021), recorded a
current population of 20,888 people, a private dwelling count of 6,950 units and an average household
size of 3.0 people per unit (Statistics Canada, 2022). When completing the previous water and
wastewater master plan, the population in Beaumont was 17,396 (Statistics Canada, 2016). Over the past
six to seven years, Beaumont has experienced a population growth of about 4,500 people.

Population values from the time of completing the previous water and wastewater master plan were
increased in this study to better match the current population value. The population adjustment was
achieved by applying population generation factmted in ISL Engineering and Land Services Ltd.
(2018). The adopted factors are summarized in Table 1.2. More recent population densities could not be
calculated due to unavailable high-resolution census data providing values per neighbourhood.
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TABLE 1.2 POPULATION GENERATION FACTORS

LAND USE UNIT VALUE
Low density residential People per unit 2.8
Medium-density residential (unit based) People per unit 2.6
Medium-density residential (net area based)! People per hectare 127.8

Notes:

02 The medium-density residential approach was implemented where the unit count was unavailable (i.e., a single parcel).
The net area was estimated from reviewing existing medium-density residential buildings in Beaumont and determined
to generally comprise 30 percent of the parcel area.

Recent developments in core areas of Beaumont required using much smaller population generation
factors (sometimes as low as one person per unit) to achieve a closer match between the census
population values and values used in this study. The final population was calculated to be 22,571 for
2023, slightly over what was estimated by the provincial government and determined in the most recent
federal census.

Figure 4 illustrates areas of Beaumont assumed to be currently developed. These areas were discussed
with the City and agreed to be considered for assessing the existing systems. Areas assumed to be
developed primarily included some Le Reve, Elan, Lakeview and Triomphe States stages and sporadic lots
in Dansereau Meadows, Ruisseau, Montrose Estates, Place Chaleureuse and Beaumont Lakes
neighbourhoods. The additional lots assumed to be developed would account for the slight overestimate
in current population values.

1.2.3 Future Land Use Plan

The ultimate buildout land use plan is shown in Figure 5. This figure is a compilation of the available
statutory plans (area structure plans or ASPs, neighbourhood structure plans or NSPs and outline plans)
and the City’s Municipal Development Plan (MDP). The Northwest and Southwest Annexation Lands have
no existing plans, so land uses for these areas were based on the City's MDP. Future land uses primarily
comprise residential land uses with commercial land uses along HWY 625 and the 50 Street corridor north
of TR 510 and industrial land uses south of HWY 625 and around the City’s public works yard on TR 510.

able I.3 summarizes the current statutory plans guiding development within Beaumont. These plans
apply to the corresponding neighbourhoods, as illustrated in Figure 6. NSPs are contained within the
ASPs.

TABLE 1.3 EXISTING STATUTORY PLANS

PLAN o
Elan ASP (2017) 515
Elan NSP (2018) 63
Our Centre-Ville Area Redevelopment Plan (2020) 48
Le Reve ASP (2021) 260
Le Reve Southwest NSP (2021) 70
Lakeview ASP (2022) 65
Beau Val Park/Beaumont Lakes South ASP (2020) 31
Coloniale Estates Area Structure Plan and Outline Plan (1990) 26
Dansereau Meadows Outline Plan (2017) 13
Ruisseau Outline Plan (2013) 14
Our Community Municipal Development Plan (2019) 425
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1.2.4 Future Development Staging and Population

The future development staging forecast developed by the City is shown in Figure 7. The 2023 to 2027
stage includes at least three instances of ‘leapfrog development’ where development occurs away from
existing developed areas, bypassing closer vacant parcels (i.e., earlier stages of Le Reve, an area in Elan
adjacent to TR 505 and the western quarter section in the Southlands ASP). Similar patterns are
observed in the later stages (between 2043 to 2047 and 2048 and beyond). Leapfrog development
makes infrastructure staging challenging, requiring significant offsite infrastructure that will not be fully
utilized for some time.

The future population targets were adopted from a spreadsheet provided by the City, containing updated
population projections (low-, mid- and high-case scenarios) up to 2088. A printout of this spreadsheet is
provided in Appendix A. Values in the spreadsheet were observed to be different from the Beaumont
Growth Study 2014 Update (ISL Engineering and Land Services Ltd., 2014), indicating the forecast had
been revised afterwards. For this study, the mid-case population projections in the spreadsheet were
adopted. The spreadsheet had a base value of 15,400 for 2014 and projected 21,567 people for 2023
(similar to the existing population). The ultimate projected population for Beaumont is 96,553.

In addition to population projections, Beaumont is also subject to community development targets as a
participating municipality of the Edmonton Metropolitan Region Board (EMRB). Greenfield density, centre
and intensification targets specific to Beaumont are listed below (Edmonton Metropolitan Region Board,
2017):

01 a minimum greenfield residential density of 35 dwelling units per net residential hectare;

02 an aspirational intensification target comprising 10 percent of the built-up areas; and

03 an aspirational urban and sub-regional centre density target of 100 dwelling units per net residential
hectare.

The adopted population value of 22,571 for 2023 had to be increased by 73,982 to achieve an ultimate
population of 96,533. The fmlaﬂon in Beaumont was distributed according to the population
generation factors listed in Table 1.2, based on service areas and the land use concept for the
corresponding development stage. The average greenfield density achieved from the process was verified
against the target minimum greenfield density set by the EMRB. Intensification in Beaumont was
assumed to be 10 percent of the current population (or 2,257 people) and distributed throughout future
residential and mixed land uses in Centre-Ville, as outlined in the future land use concept in ISL
Engineering and Land Services Ltd. (2019). The remaining future population of 71,725 was distributed
throughout the future development lands.

A breakdown of land consumptiomuture development stage and corresponding incremental
population values are provided in .

TABLE 1.4 DEVELOPMENT STAGING AND POPULATION FORECAST

LAND CONSUMPTION

DEVELOPMENT STAGE (ha) INCREMENTAL POPULATION

2023-2027 202.9 2,622
2028-2032' 103.5 5,271
2033-2037 149.8 6,438
2038-2042 255.0 7,874
2043-2047 125.6 6,913
2048+ 634.9 44,964
Notes:

01 The Centre-Ville intensification was assumed to occur during this development horizon.

Some future development areas did not include detailed land use concepts that detailed circulation, public
utility lots, parks, and other land uses that do not house population. So, a review of the land use
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breakdown applied throughout existing statutory plans was completed to determine a suitable reduction
factor for adjusting the gross residential area. A typical average ratio of low to medium-density residential
was also calculated. The net residential area comprised about 62 percent of the gross area in future
areas with existing statutory plans. Eight percent of the net residential area constituted medium-density
residential land uses. The gross area reduction factor was applied to future developments in Coloniale
Estates, Dansereau Meadows, the Northwest Annexation Lands and Ruisseau, which did not include
detailed land use concepts. The only instance in which the medium density residential was calculated was
at the Northwest Annexation Lands, which included primarily residential land uses but not a detailed
breakdown. Implementing the gross area reduction factor and the low- to medium-density residential
ratio showed that, on average, the EMRB minimum greenfield density of 35 dwelling units per net
residential hectare was achieved.

1.3 SCOPE OF WORK

The U&SWMP work generally included reviewing background information and data, analyzing the existing
systems and developing future servicing concepts, including identifying staged infrastructure needs based
on various development horizons. The calibration of the water and wastewater hydraulic models was not
updated based on recent data.

The scope of work consisted of the following tasks:

e Collecting and reviewing background studies, information and data.

e Analyzing the existing water distribution, wastewater, and stormwater (Major and Minor) systems.
e Updating the water and wastewater models to represent the current conditions.

e Developing a dual drainage model representing the existing stormwater system.

e Assessing the capacity and identifying deficiencies in the existing systems, and recommending
improvements.

e Reviewing and providing operational recommendations for the water distribution system.
e Developing servicing schemes to support future growth for the required development horizons.
e Developing a capital projects plan for implementing system upgrades and new infrastructure.

e Completing a report detailing the approach and findings, including figures of the existing and future
systems assessment results and cost estimates for improvements.
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2 BACKGROUND REVIEW AND DATA

COLLECTION
2.1 GENERAL

Various background information and data were available for the study. This section outlines the planning
documents, data and datasets, drawings and reports applicable to two or more of the City’s water
distribution, wastewater and stormwater systems.

2.1.1 Documents and Reports

provides a summary of past general studies.
TABLE 2.1 SUMMARY OF KEY STUDIES

STUDY
Beaumont Growth Study 2014 Update

YEAR
2014

DESCRIPTION

The Town of Beaumont engaged ISL Engineering and Land Services
Ltd. to amend the 2012 Beaumont Growth Study. This document
analyzed the current population, future population growth scenarios,
future land requirements, serviceability of each system, future
expansion areas, and development staging.

Our Zoning Blueprint: Beaumont Land
Use Bylaw (Bylaw 944-19)

2019

This document outlines the land use districts within the City based on
the principles of Beaumont’s Municipal Development Plan. The
document sets out organized and sustainable development patterns
under which all planning applications are reviewed.

Our Complete Community Municipal
Development Plan

2019

The City of Beaumont and Stantec Consulting Ltd. developed to guide
development, services, and land use, outlining Beaumont’s
relationship within the region. The document directs overall planning
and engineering practices in Beaumont.

Town of Beaumont Water and
Sanitary Sewer Assessment

2007

The City of Beaumont retained UMA Engineering Ltd. to assess their
water distribution and sanitary systems’ abilities to meet existing
demands and provide a framework for future development (up to
2030). The existing wastewater system assessment indicated issues at
the TR 510 wastewater trunk sewer and along the SERTS South under
the 25-year, 24-design storm. Proposed improvements included
storage along the trunk sewers or upsizing designed based on 2030
flows. Existing system issues in the water distribution system included
deficient fire flow storage and availability in some areas. The ultimate
servicing concept proposes a new reservoir and pumphouse (St.
Vital), upsizing some water mains and a future water network.

City of Edmonton Future Land
Development Drainage Planning Study

2017

The City of Edmonton engaged AECOM Canada Ltd. to develop
stormwater and wastewater servicing concepts for focused growth
areas, including the 2017 Beaumont Annexation lands. Specific to
Beaumont, the recommended stormwater concept proposes servicing
the northlands via the existing drainage courses and Irvine Creek. The
wastewater concept proposes servicing these lands via a new trunk
sewer part of the SESS.
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ISL Engineering Water and 2018 The City of Beaumont retained ISL Engineering and Land Services Ltd.
Wastewater Systems: 2018 and to update its water distribution and wastewater systems master plan.
Beyond The study assessed the existing systems’ abilities to meet demands
and provided a framework for future development, including the
recently annexed lands. The existing water distribution system
experienced high pressures in some areas, and fire flow availability
was generally appropriate. The ultimate water distribution servicing
concept proposed two new reservoirs in the west and northwest
(separate pressure zone), pumping capacity upgrades at MPR and
SVPR, and outlined the future water main network. The wastewater
system assessment indicated issues along the SERTS South and two
additional trunk sewers under the 25-year, 24-design storm.
Conveyance improvements and completion of the SERTS South
twinning were proposed. The ultimate servicing concept showed
Beaumont serviced entirely by the SERTS South (requiring further
upgrades) and identified five future lift stations.

Intermunicipal Planning Framework 2019 The City of Beaumont, Leduc County and the City of Edmonton
engaged McElhanney Ltd. to develop an inter-municipal planning
framework for areas of common interest to all parties. The study sets
out future transportation, water distribution, wastewater and
stormwater servicing concepts for the area and a collaboration
framework. Specific to wastewater infrastructure, the City will share
the costs of a trunk sewer that will service lands north of Irvine Creek
within the City’s municipal boundary (part of SESS). Appendix B
includes figure excerpts for the regional water and wastewater
servicing concepts.

Offsite Levy Model User Guide 2017 The City of Beaumont retained CORVUS Business Advisors to outline
the procedures related to the annual update of offsite levies.

Town of Beaumont Offsite Levy 2017 The City of Beaumont retained CORVUS Business Advisors to outline

Review the methodology and information used in establishing water, sanitary
and transportation offsite levy rates and recommendations.

Town of Beaumont Financial Impact 2017 The Town of Beaumont retained CORVUS Business Advisors to

Model complete a Financial Impact Model. This model allows the City to

examine the financial impact of new development applications such as
subdivisions, area structure plans, and more.

City of Beaumont Amended Bylaw — 2022 In this document, the City updates the off-site levy bylaw. The
1008-22 Off-site Levy document includes updated transportation, water, and sanitary
infrastructure maps and defined off-site levy rates.

2.1.2 Planning Documents
The following planning documents were reviewed and considered in this study:

e Coloniale Estates Area Structure Plan and Outline Plan (1990)
e Montalet Outline Plan (2002)

e Ruisseau Outline Plan (2013)

e Place Chaleureuse Outline Plan (2015)

o Dansereau Meadows Outline Plan (2017)

e Elan Area Structure Plan (2017)

e Elan Neighbourhood Structure Plan (2018)

e Our Centre-Ville Area Redevelopment Plan (2019)

e Beau Val Area Structure Plan (2020)

e Forest Heights Outline Plan (2020)

e Le Reve Southwest Neighbourhood Structure Plan (2021)
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e Lakeview Area Structure Plan (2022)

e Triomphe Estates Outline Plan (2022)

e Le Reve Area Structure Plan (2023)

e Southlands Area Structure Plan - Development Concept (2023)

Figures illustrating the land use and water, wastewater and stormwater servicing concepts for the
existing statutory plans are provided in Appendix B.

2.1.3 Datasets
The following datasets were available for use in the study:

e City of Beaumont datasets, including:
— Parecels;
— Land use bylaw districts (current and future);
— Neighbourhoods;
— Water distribution system infrastructure (water mains, reservoirs, valves, hydrants, etc.);
— Wastewater system infrastructure (sewers, manholes, services, etc.);

— Stormwater system infrastructure (sewers, manholes, services, catch basins and leads;
stormwater management facilities, culverts, swales, etc.);

— Topographic LiDAR DEM; and
— Development staging forecast (2023 to 2048 and beyond).

Additional datasets containing land uses and conceptual lot layouts, as intended in the statutory plans,
were also available.

2.1.4 Data

e Flow monitoring and rain gauge data from 2010 to 2022.

2.1.5 Drawings

Several drawings sets were available for this study for existing and recent developments (post-2017),
such as newer stages of Dansereau Meadows, Eaglemont Heights, Elan, Forest Heights, Lakeview, Le
Reve, Montrose Estates, Place Chaleureuse, Ruisseau and Triomphe Estates. Drawing sets for some
neighbourhood renewal work were also available (Centre-Ville). These drawings were used to supplement
and verify data for the hydraulic models.
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2.2 WATER DISTRIBUTION SYSTEM

@ summarizes past studies specific to the City’s water distribution system.
TABLE 2.2 SUMMARY OF KEY WATER DISTRIBUTION SYSTEM REPORTS

Capital Region Southwest Water 2018 The CRSWSC created this document to outline water demand

Services Commission Water Demand management measures/protocols and actions to follow during

Measures extended periods of hot weather (generally from May to September).

Capital Region Southwest Water 2019 The CRSWSC created a high-level governance plan from 2019 to

Services Commission Strategic Plan 2023. The document lists long-term goals and prioritizes the goals for
environmental stewardship, sustainable service delivery, and
responsible water management.

Capital Region Southwest Water 2020 The CRSWSC retained Associated Engineering Ltd. to complete a

Services Commission Master Plan report on the CRSWSC's future water demand requirements, system

Update operations, anticipated future upgrades, water performance review,
and capital/operational forecasting. The recommended regional
servicing concept is the transfer of some assets along HWY 2 to
EPCOR Water Services Inc. Beaumont will be serviced by EPCOR after
the completion of the transfer, which will include new water metres
and a new feed to the City’s system.

Capital Region Southwest Water 2021 This report outlines water rates, water sales, water consumption,

Services Commission Annual Report share of water sales, and more from 2021.

Capital Region Southwest Water 2021 The CRSWSC retained Associated Engineering Ltd. to amend the

Services Commission Water Supply existing Water Supply Policy. The report discusses the policies for

Policy water demand projections, water service, connections, and pipeline
crossing and proximity agreement requirements. The policy outlines
storage requirements for members and customers of 2 times the
average day demand plus fire protection, limits to the supply rate of
up to 1.8 times the average day demand and limiting flow velocities to
1.5 m/s.

City of Beaumont Drinking Water 2022 The City of Beaumont developed a risk management method to

Safety Plan

ensure the safety of the water supply. The template includes the main
details of the City’s water supply and assesses the potential risks to
the supply (source, treatment, distribution and customer).

Other background information and data available relevant to the City’s water distribution system

included:

e Documents and reports:

— CRSWSC Beaumont Control Narrative;

— Pumphouse No. 1 Upgrades Scoping Report, AECOM Canada Ltd., 2011;

— Existing Pumphouse Upgrades — Updated Control Narrative, AECOM Canada Ltd., 2013;
— St. Vital Pumping Assessment, ISL Engineering and Land Services Ltd., 2018;

— St. Vital Pumphouse Upgrades Operation and Maintenance Manual, 2019; and

— City of Beaumont Water System Process Control Narrative, WSP Canada Inc., 2023.

e Drawings:

— St. Vital Park Reservoir and Pumphouse — Issued for Phase 2 Construction Drawings, AECOM

Canada Ltd., 2009;

— St. Vital Park Reservoir and Pumphouse — As-Built Drawings, Studon Electric & Controls Inc,

2010;

— St. Vital Pumphouse Upgrades — Record Drawings, ISL Engineering and Land Services, Ltd.,

2019;

— Existing Pumphouse Upgrades — Record Drawings, AECOM Canada Ltd., 2013;
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— SCADA Network Radio Upgrade As-Built Drawings, Westcan Advanced Communications Solutions,

2020; and

— Water System SCADA Upgrade Project As-Built Drawings, WSP Canada Inc., 2023.

e Data:

— City of Beaumont water consumption records, including data from 2018 to 2022; and
— SCADA data (daily water reports and daily pumping reports for the Main and St. Vital

Pumphouses) from 2021 to 2023.

2.3 WASTEWATER SYSTEM

@ summarizes past studies specific to the City’s wastewater system.

TABLE 2.3 SUMMARY OF KEY WASTEWATER SYSTEM REPORTS

Town of Beaumont Sanitary Sewer
System Inflow/Surcharge Analysis

1997

The City retained Gpec Consulting Ltd. to further analyze the existing
wastewater system due to recent basement flooding in the northwest
end. Proposed improvements included adding reliefs (flow-split
locations) at 57 Avenue and 59 Street, 52 Avenue and 59 Street.
Wastewater storage was recommended at 57 Street (northwest end)
and Ecole Secondaire Beaumont Composite High School.

Town of Beaumont Flooding Study

1999

The ACRWC retained UMA Engineering Ltd. to evaluate the City’s
wastewater system due to basement flooding in 1997. Proposed
improvements included storage at Ecole Secondaire Beaumont
Composite High School and upstream of the SERTS South.

Town of Beaumont South Sanitary
Trunk and Surcharge Storage Project
— Preliminary Engineering Design
Report

2000

The City retained Gpec Consulting Ltd. to complete a preliminary
engineering design of the south sanitary trunk sewer in the southeast
quadrant. The study developed four improvement options from
various storage arrangements and twinning the SERTS South. The
recommended improvement included providing wastewater storage at
the upstream end of the SERTS South.

Town of Beaumont Flood Relief
Alternatives

2002

The City retained UMA Engineering Ltd. to evaluate the existing
sanitary system with proposed flood relief works as identified in an
earlier flooding study. The recommended improvements included the
addition of wastewater storage at 57 Street (northwest end), Ecole
Secondaire Beaumont Composite High School, Ecole Beau Meadow
School (two locations) and twinning of the existing sewer between 50
Avenue and 47 Avenue, east of 50 Street.

Beaumont Line Twinning — Preliminary
Design Report

2009

The ACRWC retained AECOM Canada Ltd. to complete the preliminary
design of three options (varying depths to allow gravity servicing of
East Vistas ASP) for twinning the SERTS South up to about Irvine
Creek (near HWY 2). The twinning was designed based on 2030
design flows from Beaumont, including wet weather (25-year, 24-hour
design rainfall).

Timing of Beaumont Sanitary Sewer
Twinning

2014

The ACRWC retained Stantec Consulting Ltd. to update the timing for
completing the SERTS South twinning to Irvine Creek. The
assessment concluded that the twinning should be staged with full
completion by 2030 and 2040.

Other background information and data available relevant to the City’'s wastewater system included:

o Alberta Capital Region Wastewater Commission data and drawings:
— Flow and rain gauge data at the SERTS South from 2021 and 2022;
— SERTS South datasets, including connections, facilities, flow guages, manholes, sewers and force

mains, and rain gauges;

— Alberta Capital Region Wastewater Commission Beaumont Line Twinning Issued for Tender
Drawings, AECOM Canada Ltd., 2014;

11 CITY OF BEAUMONT | MASTER PLAN - UTILITIES & STORMWATER MANAGEMENT MASTER PLAN



— SERTS South Beaumont Issued for Client Drawings, AECOM Canada Ltd., 2017; and

— South East Regional Trunk Sewer System Plans of Record, Stanley Associates Engineering Ltd.
(now Stantec Consulting Ltd.), 1984.

e Documents and reports:
— Beaumont Storage Pipe and Pump Station Control Narrative, ACRWC, 2016; and
— Le Reve Sanitary Lift Station — Design Basis Memorandum, GHD, 2023.

2.4 STORMWATER SYSTEM

@ summarizes past studies specific to the City’s stormwater system.
TABLE 2.4 SUMMARY OF KEY STORMWATER SYSTEM REPORTS

Cursory Hydrology Report in support 1990 Gpec Consulting Ltd. completed a surface hydrology report for three
of Application for License NW1/4, Applications for Drainage Licenses related to the proposed
NE1/4, SE1/4-35-50-24-W4M development in NW1/4, NE1/4 and SE1/4-35-50-24-W4M (Coloniale

Estates). This report provides the stormwater concept for Coloniale
Estates and the area near Triomphe Estates.

LeBlanc Canal Intermunicipal 2001 Leduc County and the City commissioned Gpec Consulting Ltd. to
Drainage Study develop a watershed plan for the LeBlanc Canal basin. The study
evaluated the basin under existing and future development
conditions. The pre-development unit area release rate for the
LeBlanc Canal was calculated to be 1.8 L/s/ha. Little impact was
reported in the canal as long as future developments in the basin
maintained the pre-development rates. Stormwater management
facilities were recommended at all future development sites. Upgrades
to the canal include the removal of farm crossings and upsizing
existing crossings within Beaumont.

Town of Beaumont Storm Sewer 2017 The City engaged DHI Water and Environment Inc. to develop and
Model Development, Calibration and calibrate a MIKE URBAN SWMM model of the stormwater collection
Performance Analysis system. The study found that the City’s system could convey runoff

from the design rainfall events without major issues. Although, the
study only considered the 5-, 25- and 100-year, 24-hour design
rainfall events. During the 100-year design storm, 16 ponds were
reported to exceed their storage capacity.

2009 Beaumont Stormwater 2016 The City retained Focus Corporation (now WSP Canada Inc.) to
Management Plan develop a stormwater management plan. The study aimed to
determine improvements to the existing system and develop a
coordinated plan for future developments. Several drainage issues
were identified throughout Beaumont (Area 1 to Area 21) and at older
stormwater management facilities (unable to contain the 100-year,
24-hour design rainfall). Drainage improvements were recommended
as part of the 50 Street widening. The future servicing concept
proposes stormwater management facilities at all developments
discharging at 1.8 L/s/ha.

Blackmud/Whitemud Creek Surface 2017 Blackmud/Whitemud Creek Surface Water Management Group
Water Management Study commissioned Associated Engineering Ltd. to develop a water
management plan for Blackmud/Whitemud Creek. This study
developed a stormwater management strategy to accommodate
future developments in the basin. A unit area release rate of 3.0
L/s/ha (100-year return period) was recommended for future
developments in the basin, even though pre-development values
ranged between 1.1 and 2.9 L/s/ha. The proposed servicing concept
included channel improvements along Irvine Creek and the LeBlanc
Canal or implementing a stormwater trunk along these watercourses.

Other background information and data available relevant to the City’s stormwater system included:

e Documents and reports:
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— Elan Lift Station Design Report — Draft, Invistec Consulting Ltd., 2022.
e Data:

— Chaleureuse Storm lift station performance curve; and

— Stormwater pond water quality samples from 2018 to 2022.

13 CITY OF BEAUMONT | MASTER PLAN - UTILITIES & STORMWATER MANAGEMENT MASTER PLAN



3 WATER DISTRIBUTION SYSTEM
3.1 OVERVIEW

The City’s water distribution system is shown in Figure 8. The City owns and operates about 90
kilometres of water mains, including two pumphouses and reservoirs (Main and St. Vital). The City’s
potable water is supplied entirely by a single feed from the Capital Region Southwest Water Services
Commission (CRSWSC), which purchases water from EPCOR Water Services Inc. (EPCOR). Raw water is
sourced from the North Saskatchewan River and treated at the Edmonton E.L. Smith and Rossdale water
treatment plants. Water is then boosted at the Boundary Pumping Station on HWY 2, roughly 1 kilometre
south of 41 Avenue SW in Edmonton, to the Leduc County East Reservoir and the City’s Main Reservoir
via a 400-millimetre transmission main. A level sensor in the CRSWSC's fill station transmits the water
levels from the Main Reservoir to the regional system to coordinate continuous filling. The Main
Pumphouse and Reservoir then fill the St. Vital Reservoir daily via the distribution system, usually during
late evenings and early mornings.

3.2 CRSWSC

The CRSWSC has various background information that impacts the water supply to Beaumont. Relevant
documents included a regional servicing master plan, bylaws, and a process control narrative outlining
the City’s Main Reservoir filling process. The following provides some key facts about these documents
relevant to water supply and requirements for the City’s system.

3.2.1 Master Plan Update (Associated Engineering Ltd., 2020)

The Master Plan Update comprehensively reviewed the CRSWSC’s system operations, future demand
requirements and upgrade recommendations. Three regional system servicing alternatives were
reviewed. The CRSWSC is progressing with the servicing concept identified as ‘Option 2 — EPCOR
Purchase’, which involves transferring CRSWSC assets within the City of Edmonton annexation lands to
EPCOR. Appendix C contains a figure excerpt from the CRSWSC Master Plan Update illustrating the
selected regional servicing concept. Infrastructure to be transferred includes the Boundary Pump Station
and a portion of the 750-millimetre transmission main on HWY 2. Planned regional system upgrades and
timelines impacting the City’s water supply included the following:

01 increasing pumping capacity at the Boundary Pump Station (to be completed in 2023);

02 twinning of the transmission main on HWY 2 with a 750-millimetre pipe (to be completed by 2035);
and

03 twinning of the transmission main servicing the Leduc County East Reservoir with a 450-millimetre
pipe (to be completed by 2040).

The preferred servicing concept also includes installing new EPCOR billing meters by 2023 and providing
a secondary feed (along 50 Street) to the City’s Main Reservoir (and future northwest reservoir) by 2028.

3.2.2 Beaumont Main Reservoir Process Control Narrative (CRSWSC, 2023)

The process control narrative (PCN) for filling the City’s Main Reservoir is included in Appendix C. The
PCN describes the fill operations process and provides the system setpoints for filling the reservoir.
CRSWSC operators can modify the desired setpoints as required. The Main Reservoir’s full level is
currently set for 90 percent full. The PCN outlines four setpoints with varying rates according to water
levels in the reservoir.

3.2.3 CRSWSC Water Supply Policy (Associated Engineering Ltd., 2021)

The Water Supply Policy sets out requirements for members and customers of the CRSWSC. The
CRSWSC is bound to the Water Supply Agreement terms established by EPCOR and the Regional Water
Customers Group rules and regulations. As outlined previously, the CRSWSC strives to provide members
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with the requested daily water demands up to 1.8 times the average day demand; however, the water
supply may be limited based on current regional system demands, system capacity and direction from the
Regional Water Customers Group. The CRSWSC requests its members and customers to provide the
following:

01 a 5-year water demand projection on the 1st of November each year. The 25-year long-term water
demands are also to be provided; and
02 a minimum water storage of twice the average day demand plus fire protection if provided.

Furthermore, flow velocities in the regional system are limited to 1.5 m/s.

3.3 PUMPHOUSES AND RESERVOIRS

The City’s water distribution system includes two pumphouses and reservoirs: the Main Pumphouse and
Reservoir (MPR), located at approximately 57 Street and 50 Avenue, and the St. Vital Pumphouse and
Reservoir (SVPR), located at 50 Avenue, east of 43 Street. The MPR and SVPR are designed to operate as
standalone facilities during peak-hour demands and maintain adequate water turnover and sufficient
storage for firefighting purposes.

The pumps within each pumphouse have been configured with pressure setpoints such that the resultant
operating ranges in the system are approximately the same. This was achieved by configuring the
pressure setpoints to match the difference in ground elevations between the MPR and SVPR sites (732.18
minus 717.66 meters equals 14.52 meters or approximately 142 kPa). As a result, the system pressures
are very similar when each pumphouse is in standalone mode or when both are contributing. The MPR
pressure setpoint is 555 kPa, while the setpoint for the SVPR is 410 kPa.

Each pumphouse includes a pressure-relief valve (PRV), set manually with a pilot pressure valve, which
operates only when each corresponding pumphouse is active. The PRV at the MPR (asset ID PRV-101) is
set to relieve pressures at 620 kPa, while the Pmithin the SVPR is 420 kPa. The pumphouse
and reservoir characteristics are summarized in

TABLE 3.1 PUMPHOUSE AND RESERVOIR CHARACTERISTICS

RESERVOIR
PUMPHOUSE =STORAGE PUNMPROUSE
& CAPACITY BOTTOM TOP LOW FULL HGL OPERATING PRV SETPOINT
RESERVOIR ~ (m?)1  ELEVATION ELEVATION LEVEL LEVEL (m)2 SETPOINT (kPa)
(m) (m) (m)  (m) ()
Main 7,273 713.9 717.66 2.4 34 |717.3 555 620
St. Vital 10,000 727.0 732.18 3.3 41 |731.1 410 420
Notes:

01 Source: Associated Engineering Ltd., (2020) and AECOM Canada Ltd., (2009).
02 HGL (hydraulic grade line) = reservoir bottom elevation + reservoir full level.

The MPR is the original pumphouse and used to run continuously, supplying Beaumont’s water demands.
It operates under pressure mode, maintaining a constant discharge pressure of 555 kPa with varying flow
outputs. The MPR has five pumps, all with the same capacity and heads. The SVPR is much newer,
originally constructed in 2010 to provide additional water storage capacity and redundancy in the City’s
system. The SVPR, similar to the MPR, operates under pressure mm lower setting of 410 kPa.
The SVPR has two distribution pumps and an engine-driven pump. Table 3.2 summarizes the pump
characteristics at the MPR and SVPR.
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TABLE 3.2 PUMP CHARACTERISTICS

PUMP CAPACITY TOTAL DYNAMIC

PUMPHOUSE PUMP ID TYPE OF PUMP DETAILS 2 HEAD
(L/s) (m)

Main * P4 Duty 60 HP VFD 55 54.9
P5 Duty 60 HP VFD 55 54.9

P6 Duty 60 HP VFD 55 54.9

P7 Duty 60 HP VFD 55 54.9

P8 Duty 60 HP VFD 55 54.9

St. Vital P-101 Duty 100 HP VFD 111 53.0
P-102 Duty 100 HP VFD 111 53.0

P-103 Service 200 HP @ 220 53.0

Notes:

01 MPR can only run three pumps on the electrical service. The diesel generator is required if more pumps are called.
02 Variable frequency drive (VFD).
03 Pump P-103 is engine driven.

3.3.1 Process Control Narrative

In the past few years, the City implemented a Supervisory Control and Data (SCADA) system to
automatically control equipment and instrumentation at the MPR and SVPR according to specific criteria.
A proportional integral derivative (PID) loop maintains the system pressures below the PRV setpoints.
Since the City’s system is closed-loop, one pump is always required to run (primarily at MPR).

There are three operational scenarios in the City’s system:

01 Scenario 1 — Both pumphouses are available and in service. Either pumphouse can be lead.
02 Scenario 2 — The MPR is online, and the SVPR is offline or in maintenance mode.
03 Scenario 3 — The SVPR is online, and the MPR is offline or in maintenance mode.

Under Scenario 1, the MPR and the SVPR are programmed to supply water based on system demands.
Peak demands generally occur daily in the morning between 6 AM and 9 AM and again in the evening
between 4 PM and 7 PM. When the MPR is selected as lead, the SCADA system is programmed to start
up to three pumps at the MPR, followed by up to two pumps at the SVPR, then the final two pumps at
the MPR and finally, the engine driven at the SVPR. The MPR currently has electrical service limitations
that require starting the diesel generator whenever more than three pumps are needed; hence the
switching to the SVPR pumps after three pumps have started at MPR. The generator can run all five
pumps at the MPR. When the SVPR is selected as lead under Scenario 1, the pump start-up sequence is
as follows: the two distribution pumps at the SVPR, followed by the five pumps at the MPR and the
engine-driven pump back at the SVPR. The SCADA system stops pumps in reverse order; however, the
operators must shut generators down.

Under Scenario 2, the SCADA system starts up pumps at the MPR sequentially until all five pumps run.
The initial pump that is started runs at a set minimum speed (80% of maximum), which increases up to
its full speed. The next pump is started if a single pump cannot maintain the setpoint and runs at full
speed. This sequence continues until all five pumps at running at the MPR.

Under Scenario 3, the SCADA system starts up pumps at the SVPR sequentially until both distribution
pumps run. If the two pumps cannot maintain the pressure setpoint, they are shut down, and the
engine-driven pump is started. If the engine-driven pump is operating at full speed and the pressure
setpoint cannot be maintained, then the distribution pumps at the SVPR are started until all three pumps
run.

The SCADA system is programmed to start daily, one of the duty pumps at the SVPR during the peak
morning demands (9 AM). The SVPR pumps run until the reservoir level drops to 3.3 metres,
approximately 75 percent full (the low level set by the City’s operators). Generally, the MPR pumps sit
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idle (unless called) until the SVPR reservoir reaches its low level, typically achieved in the late afternoon
or early evening. Thereinafter, the SCADA system switches to run pumps at the MPR while pumps at the
SVPR remain idle (unless called) until 1030 PM. When the MPR takes over control, the reservoir level
drops from approximately 90 percent full to as low as 65 percent full.

As described previously, the SVPR reservoir is filled from the MPR via the distribution system during low-
demand periods, generally between 1030 PM and 6 AM. However, in the summer months, the fill window
for the SVPR reservoir may be shortened as peak demands may sometimes persist until early morning.
Furthermore, the SVPR reservoir can only fill whenever its pumps are not running.

The City’s operators can adjust the water fill levels based on demand. However, the SCADA system
automatically adjusts the SVPR reservoir levels depending on the season. During peak season (summer),
the reservoir fill level is configured to 4.1 metres (95 percent full). During the low demand (winter)
season, the reservoir fill level is set to 3.8 metres (about 88 percent full). The reported fill rate for the
SVPR reservoir is 70 L/s, so the designated full level is achieved by 6 AM unless the process is interrupted
due to high water demands in the distribution system.

3.4 WATER DISTRIBUTION SYSTEM CHARACTERISTICS

The City’s water distribution system includes over 80 kilometres of water mains ranging in pipe diameters
between 100 and 400 nmﬁgure 8). Over 50 percent of the City’s water mains are 200
millimetres in diameter. Table 3.3 summarizes the water main breakdown by pipe diameter based on
the available GIS datasets (last updated February 2021).

TABLE 3.3 WATER MAINS COMPOSITION BY PIPE DIAMETER

DIAMETER LENGTH PERCENTAGE OF TOTAL SYSTEM
(mm) (m) (CO)
150 15,601 17.9
200 42,326 48.4
250 14,767 16.9
300 14,380 16.5
400 295 0.3

Most water mains in the City’s system were constructed in the 2000s and consist of polyvinyl chloride
(PVC) pipe. The water mains in the core area of Beaumont are primarily made of asbestos cement (AC)
pipe installed as early as the 1960s. The City’s system also includes a small amount of high-density
polyethylene (HDPE) and steel water mains. Figure 9 and Figure 10 illustrate the pipe materials and
installation periods of the water mains, respectively. The lengths and compme wm
distribution system by installation decade and pipe material are provided in Table 3.4 and Table 3.5,

respectively.
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TABLE 3.4 WATER DISTRIBUTION INSTALLATION PERIODS

INSTALLATION PERIOD LEZ\IH?)TH PERCENTAGE ((J(;);'OTAL SYSTEM
1960-1969 1,642 1.9
1970-1979 11,577 13.3
1980-1989 7,802 8.9
1990-1999 9,179 10.5
2000-2009 35,996 41.2
2010-2019 19,878 22.8
2020-2029 1,295 1.5

TABLE 3.5 WATER DISTRIBUTION COMPOSITION BY PIPE MATERIAL

PIPE MATERIAL LEZ\IH?)TH PERCENTAGE ((J(;);’OTAL SYSTEM
Asbestos cement (AC) 15,106 17.3
High-density polyethylene (HDPE) 141 0.2
Polyvinyl chloride (PVC) 72,007 82.4
Steel 116 0.1

3.5 HISTORICAL WATER CONSUMPTION

Figure 11 illustrates water consumption in Beaumont from 2012 to 2022 and the corresponding
population. Population values were obtained from the Alberta Regional Dashboard (Government of
Alberta, 2023). The figure illustrates a steady increase in water consumption and people over the past
decade. Contrarily, water consumption rates declined between 2015 and 2019 and remained relatively
stable, especially in the latter portion of the record. Beaumont's current average water consumption rate
is about 190 litres per person per day—this average value lumps residential and non-residential water
consumption, meaning that residential water consumption rates are lower. The City is projecting a
consumption for 2023 of about 1.54 million cubic meters of water, representing a 2.5 percent increase
from the previous year.
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FIGURE 11 HISTORICAL WATER CONSUMPTION (2012-2022)

Beaumont's current average water consumption rate is about 190 litres per person per day—this average
value lumps residential and non-residential water consumption, meaning that residential water
consumption rates are lower. The City is projecting a consumption for 2023 of about 1.54 million cubic
meters of water, representing a 2.5 percent increase from the previous year.

3.6 PERFORMANCE REVIEW WORKSHOP

A performance review workshop was held on 1 December 2022 to review the performance of the existing
water distribution system—the workshop aimed to understand the overall function of the City’s system
and known issues. Appendix D provides a marked-up figure of the City’s water distribution system,
documenting the key items identified during the performance review workshop.

3.7 DESIGN CRITERIA

The latest City of Beaumont General Design Standards (City of Bea%m;?"_gzn generally formed the
basis for assessing and designing the existing and future systems. Table 3.6 summarizes the water
system design criteria.

TABLE 3.6 WATER SYSTEM DESIGN CRITERIA

DESCRIPTION DETAILS REQUIREMENTS
Average Day Demand (ADD) 360 L/c/d
Maximum Day Demand (MDD) Residential 720 L/c/d
Peak Hour Demand (PHD) 1,440 L/c/d
Average Day Demand (ADD) Commercial / Industrial |22,500 L/ha/d
Fire Flow for all Commercial Zoning 270 L/s
Fire Flow for Urban Services (Institutional), Public Education Services 180 L/s
Fire Flow for Medium and High-Density Residential 180 L/s
Fire Flow for All Single Family and Low-Density Residential 100 L/s
Fire flow for Multi-Family Residential - High-Density Residential 270 L/st
Pipe Material PVC
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Maximum Hazen-Williams Coefficient 120

Minimum Allowable Residual Pressure MDD plus fire flow 140 kPa
Minimum Allowable Operating Pressure PHD 350 kPa
Maximum Allowable Operating Pressure ADD 550 kPa
Maximum Allowable Velocity for Pipes All Scenarios 3.0 m/s
Maximum Hydrant Spacing for Low and Medium Density Residential 150 m
Maximum Hydrant Spacing for Institutional, Commercial, Industrial, 75 m

and High-Density Residential

Maximum Hydrant Spacing in Diameter for Other Land Uses 90 m

Notes:

01 The City’s General Design Standards outline a fire flow requirement of 300 L/s for high-density residential. In
discussions with the City, it was decided that 270 L/s should also be adopted for high-density residential areas.

The minimum allowable water main diameter is 200 millimetres for residential developments and 250
millimetres for commercial and light industrial developments. All water mains along the Beaumont ring
road must be a minimum of 300 millimetres in pipe diameter.

Other standards and guidelines were also reviewed to supplement the City’s requirements for water
systems. Like the City’s standards, the provincial guidelines outline a normal operating pressure range of
350 kPa to 550 kPa under maximum hourly design flow (Government of Alberta, 2012). Pressures above
550 kPa should be avoided and reviewed against the Canadian Plumbing Code to determine building
requirements to prevent damage to internal piping.

While the City and provincial standards outline a minimum allowable residual pressure of 350 kPa,
surrounding municipalities have adopted a lower standard for higher demand conditions, such as peak
hour demand (PHD). For example, the City of Edmonton has adopted a minimum allowable system
pressure of 280 kPa for the PHD scenario (EPCOR, 2021). Achieving the ideal operating range of
pressures between 350 and 550 kPa (200 kPa range) in Beaumont is especially challenging due to
significant differences in ground elevations within the City’s municipal boundary (as much as 48.1 metres
or roughly 470 kPa). This study aimed at achieving the City’s range of operating pressures; however, a
minimum system pressure of 280 kPa was also considered acceptable.

Various municipal standards and guidelines were also reviewed to establish an acceptable head loss value
in designing the future system and improving the City’s water system. Head loss criteria were found to
range between a maximum of 2 metres per kilometre for water mains sized greater than or equal to 350
millimetres under peak hour demand scenario (EPCOR Water Services, 2016) and 5 metres per kilometre
(City of Vancouver, 2019). Head loss is inversely proportional to the water main diameter, meaning a
larger pipe diameter would be required to minimize system losses. A maximum desirable head loss of 5
metres per kilometre value was adopted for this study to balance between minimizing system losses and
proposing reasonable water main sizes.

3.7.1 Pump Station Design

There are varying criteria for the design of pump stations in water systems. The most stringent criteria
require that pumphouses are designed for greater of PHD or MDD plus fire flow, considering the largest
pump is out of service (The Master Municipal Construction Documents Association, 2022). In Alberta, the
guidelines are to design pump stations based on the following criteria (Government of Alberta, 2012):

01 Include at least two pumps, where if one is out of service, the remaining pump should be able to
deliver the MDD at no less than 150 kPa.

02 Have at least one of the pumps include a variable-speed motor. Alternatively, a smaller pump may be
installed to supply low flows.
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03 Provide standby power, an auxiliary gas or a diesel-powered pump to supply water during power
outages or other emergencies.

3.7.2 Reservoir Sizing

The CRSWSC requires its member municipalities to provide two times the ADD for water storage and fire
flow storage if provided. The fire flow storage requirement was determined based on the method outlined
in Fire Underwriters Survey (2020) for the maximum fire flow requirement in the City’s system (i.e., 270
L/s). The Fire Underwriters Survey does not currently outline a specific fire flow requirement for a 270 L/s
fire (16,200 I/min), so the value was interpolated (the approximate required duration for such fire is
about 3.55 hours).

3.8 MODEL DEVELOPMENT

3.8.1 Model Migration

ISL Engineering and Land Services Ltd. (2018) developed the latest hydraulic model representing the
City’s water distribution system. The previous model was developed in MIKE URBAN and included
developments up to approximately 2018. The model was migrated to OpenFlows™ WaterGEMS®, a
comprehensive tool for planning, designing, and operating water distribution systems and completing fire
flow and water quality analyses developed by Bentley. The migration process was possible without
significant rework since both software use the EPANET hydraulic engine. Only the existing ADD, MDD
plus fire flow and PHD conditions (as of 2018) were migrated for use in this study.

A model verification process was completed after migration to ensure all data were transferred correctly.
Appendix E provides details of the migration and verification process. The process involved visually
inspecting the network in the software interface and comparing the physical network attributes, demands
and results from the migrated model to the previous model. Some pipes were noticed to be displayed
incorrectly and required adjustment to ensure the appropriate length of water mains was represented.
The physical network attributes (i.e., pipe diameters, lengths, roughness coefficient, junction elevations,
pump elevations and curves, valve pressure settings and reservoir elevations, etc.) were confirmed to be
translated correctly. Finally, model demands and results for the 2018 ADD, MDD plus fire flow and PHD
conditions were compared. Minimal differences were observed between the results from previous and
current models for all scenarios.

3.8.2 Model Review

Additional model quality control processes included reviewing the model for orphaned nodes (not
connected to the network), crossing pipes (that should or should not be crossing) and duplicate
elements. Furthermore, the model was reviewed with the City on 13 March 2023. The discussion involved
the overall system operation, new infrastructure and pump pressure settings, operating reservoir
elevations, and pressure-reducing valve settings. Appendix F includes minutes from the meeting.

In a subsequent meeting, suspect diameter transitions (i.e., 250 to 150, then back to 250-millimetre pipe
diameter changes in short stretches) were also reviewed with the City. Some initially suspect transitions
were confirmed by the City as accurate and attributed to changes in design standards between
development stages or partial upgrades.

3.8.3 Model Updates

The model network was updated to include water mains constructed recently based on ity’s GIS
datasets (last updated February 2021) and previous discussions with the City (Section 3.8.2) to
represent the existing conditions. Pumphouse pressure setpoints were revised according to the latest
PCN. Similarly, water demands were updated to represent the existing conditions.
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3.8.3.1 Hydraulic Network

Pipe material and diameter for new infrastructure were based on drawings available for this study. New
model pipes were assigned a Hazen-Williams C value of 150, as determined via calibration purposes for
new plastic pipes in ISL Engineering and Land Services Ltd. (2018).

Model nodes were added at all intersections, 90-degree bends, low and high ground elevation points,
valves, and fire hydrants, consistent with the approach in ISL Engineering and Land Services Ltd. (2018).
Node elevations were derived from topographic data available for this study. Nodes with connections to
fire hydrants had the ground elevations increased by an additional 0.3 metres to align with the model
approach adopted by ISL Engineering and Land Services Ltd. (2018).

Recent developments, whose infrastructure was not included in the City’s GIS datasets, were represented
by a dead-end water main, as agreed with the City. The demands for these recent developments were
lumped at the dead-end node. The model network should be updated at these locations once more
accurate information is available.

Finally, pump and pressure-reducing valve elevations (and pump target nodes) and reservoir settings at
MPR and SVPR were updated based on discussions with the City and available record information.

3.8.3.2 Demands

As described in Section g Beaumont’s average water consumption rate in recent years is about 190
litres per person per day. Similarly, ISL Engineering and Land Services Ltd. (2018) estimated a water
consumption rate of 188.8 litres per person per day for low-density residential land uses. More recent
average consumption rates for other land uses (i.e., medium-density residential, non-residential land
uses, etc.) could not be estimated for this study due to the lack of detailed water, land use and
population records. The water consumption rates from ISL Engineering and Land Services Ltd. (2018)
were adopted to calculate demands in medium-density, commercial/imd institutional land uses.
The water consumption rates adopted for this study are presented in .

TABLE 3.7 AVERAGE DAY DEMANDS

Low density residential Litres per person per day 188.8
Medium-density residential Litres per person per day 66.8
Commercial/industrial Litres per hectare per day 14,245.3
Institutional Litres per hectare per day 2,524.6

The process for determining water demands for residential areas in the model consisted of (1) delineating
consumption boundaries for areas developed since 2018, (2) counting the number of buildings or units,
and (3) calculating the population within each boundary based on population densities and land use. For
commercial areas, only the water consumption boundary area was calculated. Maximum day and peak
hour demand values were determined by applying the inferred multipliers from the City’s General Design
Standards to the residential and non-residential average day demands (2.0 and 4.0, respectively).

3.8.3.3 Scenarios

The existing ?S;—;lg—vgs analyzed under representative operational conditions discussed with the City, as
described in Table 3.8. The water system PCN describes that MPR and SVPR typically operate in
standalone mode at different times daily, with the option of operating both facilities, if required. The
existing system was analyzed under three operational conditions for each demand scenario. The fire flow
analysis was based on the largest fire flow requirement in the City’s system is 270 L/s, applicable for
commercial and industrial sites. A fill scenario was also evaluated, applicable daily during low water
demands with ADD elsewhere in the system. The SVPR fill rate was set at 70 L/s as outlined by the City.
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TABLE 3.8 EXISTING SYSTEM SCENARIOS IN THE WATER MODEL

ADD Main® ADD with MPR in standalone (SVPR is offline).

ADD Vital ADD with SVPR in standalone (MPR is offline).

ADD Main & Vital® ADD with MPR in lead and SVPR online.

Fill Main® ADD plus a 70 L/s demand at SVPR.

MDD + FF Main®-2:34 MDD plus required fire flow with MPR in standalone (SVPR is offline).
MDD + FF Vital'>4 MDD plus required fire flow with SVPR in standalone (MPR is offline).

MDD + FF Main & Vital'?:34 MDD plus required fire flow with MPR in lead and SVPR online.

PHD Main® PHD with MPR in standalone (SVPR is offline).
PHD Vital PHD with SVPR in standalone (MPR is offline).
PHD Main & Vital® PHD with MPR in lead and SVPR online.
Notes:

01 Fire flow (FF).

02 Fire flows of 270 L/s were assigned to the model nodes under the MDD+FF scenarios.
03 All five pumps are assumed to be available at MPR.

04 The fire pump at SVPR is only assumed to be available under the MDD+FF scenarios.

3.9 EXISTING SYSTEM ASSESSMENT

Once the model was updated, the City’s existing water distribution system was analyzed according to the
operating scenarios outlined in the current PCN. The PCN allows one or both pumphouses to operate
under the entire range of typical demand conditions used to assess water distribution systems (i.e., ADD,
MDD plus fire flow, and PHD). The system was also assessed under the fill condition, which occurs daily
during low demand (i.e., ADD) periods.

e ADD Main e MDD + FF Main e PHD Main

e ADD Vital e MDD + FF Vital e PHD Vital

e ADD Main & Vital e MDD + FF Main & e PHD Main & Vital
. . Vital

e Fill Main

The range of fire flows analyses included the following:

e 100 L/s (single-family and low-density residential land uses),
e 180 L/s (medium- and high-density residential and institutional land uses) and,
e 270 L/s (all commercial land uses).

The fire flow (FF) scenarios were configured such that the minimum allowable pressure in the system is
140 kPa.

The existing system experiences higher and lower pressures than the target operating range of 350 and
550 kPa due to the range of ground elevations in Beaumont. Under the fire flow scenarios, the MPR
cannot supply more than the basic fire flow requirement given its pumping capacity limitations (three
pumps can operate on the electrical service, and the maximum capacity of the five pumps is 275 L/s).
The SVPR is better suited to provide fire flows. Fire flow availability is marginally improved when MPR and
SVPR are operating. Fire flow availability was mostly satisfactory throughout Beaumont, except in a few
areas where the existing water mains were undersized, there was insufficient system looping or too large
spacing between hydrants.
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iagie ;59 also includes two additional partially constructed ponds (Elan and Ruisseau South), as well as
underground storage located in Centreville.

Model results indicated that most SWMFs provided adequate storage based on the 100-year, 24-hour
Huff design storm. However, potential issues were identified for the following SWMFs:

Brookside

Caradon

Coloniale Pond 3A
Coloniale Pond 4

Triomphe

Eaglemont Heights
Dansereau Meadows South

Flooding of SWMFs may result from too much control at the outlets or undersized ponds. Further
discussion on potential issues and remediation for some of the listed SWMFs is provided in the following
section.
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TABLE 5.13 SWMF ASSESSMENT RESULTS

TOTAL

CONTRIBUTING NWL (M) HWL (M)

AREA 1 (HA)

FB2 (M)

MODEL
RELEASE
RATE
(L/S/HA)

SIMULATED
HGL?

Beaumont Lakes East 514 712.70 714.40 715.00 3.9 Below HWL [Receives flows from Colonial 3A, Coloniale 3, Forest Heights, Interim
SWMF, Triomphe, and Lakeview.
Beaumont Lakes West 1,000 712.70 714.40 715.00 2.2 Below HWL [Receives flows from Colonial 3A, Coloniale 3, Forest Heights, Interim
SWMF, Triomphe, Lakeview, and Beaumont Lakes East.
Brookside 45 711.40 712.70 713.30 12.6 Above FB The control orifice to LeBlanc Canal is designed to a maximum release
rate of 1.8 L/s/ha, however during the 100-Year 24-Hour storm the
HWL is exceeded and there is additional flow through the overflow
culverts into the canal. This issue is discussed further in Section
5.7.4.
Cairns 123 709.00 712.00 713.27 7.3 Between HWL
and FB
Caradon Pond 69 712.80 714.90 715.20 4.4 Above FB During the 100-Year 24-Hour storm the freeboard elevation is
exceeded, this issue is discussed further in Section 5.7.4.
Centreville 3 N/A N/A N/A N/A N/A Underground storage located in Centreville, 830m?® of storage
provided.
Citadel 49 725.00 725.80 725.88 14.2 Between HWL
and FB
Coloniale Pond 1 116 716.70 718.20 718.70 2.7 Between HWL |Receives flows from Coloniale 1A.
and FB
Coloniale Pond 1A 57 716.70 718.20 718.70 21.1 Between HWL
and FB
Coloniale Pond 2 Center 114 715.10 716.60 718.00 6.6 Between HWL |Receives flows from Coloniale 2A, Coloniale 2E, Coloniale 2W,
and FB Coloniale 4, Coloniale 5, and Coloniale 6.
Coloniale Pond 2A 31 724.00 725.10 725.10 4.9 Below HWL [Receives flows from Coloniale 4 and Coloniale 5.
Coloniale Pond 2E 24 715.60 716.60 718.50 11.6 Between HWL
and FB
Coloniale Pond 2W 17 715.10 716.60 717.53 11.8 Between HWL
and FB
Coloniale Pond 3 95 726.80 728.00 728.80 3.4 Between HWL |Receives flows from Coloniale 3A.
and FB
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Coloniale Pond 3A 18 726.50 728.00 728.30 12.8 Above FB Receives flow from offsite agricultural areas to the east of RR 241.
During the 100-Year 24-Hour storm the freeboard elevation is
exceeded, this issue is discussed further in Section 5.7.4.
Coloniale Pond 4 12 733.40 734.50 735.10 10.1 Above FB During the 100-Year 24-Hour storm the freeboard elevation is
exceeded, this issue is discussed further in Section 5.7.4.
Coloniale Pond 5 15 727.20 728.50 728.57 11.3 Below HWL |Receives flows from Coloniale 4.
Coloniale Pond 6 4 727.10 727.90 728.57 15 Below HWL
Dansereau Meadows 144 706.50 708.50 709.10 1 Below HWL |Receives flows from Montalet North and Montalet South.
Central Pond
Dansereau Meadows 151 706.10 706.80 707.75 2.1 Above FB Receives flows from Montalet North, Montalet South, and Dansereau
South Pond Meadows Central. Provides floodplain storage for LeBlanc Canal.
During the 100-Year 24-Hour storm the freeboard elevation is
exceeded, this issue is discussed further in Section 5.7.4.
Eaglemont 41 706.90 708.40 708.90 0.8 Between HWL |Provides floodplain storage for LeBlanc Canal.
and FB
Eaglemont Heights 13 705.90 706.50 707.10 2.6 Above FB Provides floodplain storage for LeBlanc Canal. During the 100-Year 24-
Hour storm the freeboard elevation is exceeded, this issue is discussed
further in Section 5.7.4.
Elan 64 702.70 705.20 705.80 5.4 Below HWL |Pump to LeBlanc Canal designed to a maximum release rate of 1.4
L/s/ha. This is met in the ultimate buildout.
Forest Heights Pond 121 717.10 719.20 719.70 8.8 Below HWL |Receives flows form Coloniale 3A and Coloniale 3.
Four Seasons 18 710.40 711.40 712.00 9.5 Between HWL
and FB
Goudreau Terrace 22 707.50 708.50 709.00 0.6 Between HWL |Provides floodplain storage for LeBlanc Canal.
and FB
Forest Heights South 126 717.10 719.10 719.50 4.6 Below HWL |Receives flows from Forest Heights, Coloniale 3, and Coloniale 3A.
Lakeview 334 712.90 715.40 715.70 0.6 Above FB Receives flow from offsite agricultural areas to the east of RR 241.
During the 100-Year 24-Hour storm the freeboard elevation is
exceeded. This is potentially due to over estimation of flows from
agricultural areas in model. This is an interim SWMF which will be
expanded in the future.
Le Reve 70 711.00 713.50 714.10 6.2 Between HWL

and FB
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Montalet North 65 71050 | 712.50 | 713.00 1.2 Between HWL
and FB
Montalet South 71 710.50 712.50 713.30 1.6 Bet\gsgnFBHWL Receives flows from Montalet North.
Montrose North 45 708.50 709.80 710.40 1.5 Bet\;\llsgnFBH WL Receives flows from Montrose South.
Montrose South 23 700.80 | 711.40 | 712.00 15.6 Easia s
and FB
. During the 100-Year 24-Hour storm the freeboard elevation is
Park View 1 718.00 718.80 719.50 383 Above FB exceeded, this issue is discussed further in Section 5.7.4.
Place Chaleureuse North 61 710.20 713.00 713.45 1.1 Below HWL |Receives flows from Place Chaleureuse South.
Place Chaleureuse South 27 71150 | 713.00 | 713.50 5 Bet\g’sg”FBHWL
Ruisseau North 115 707.70 708.60 709.25 43 Between HWL |Receives flows from Mo_ntrose South_, Montrose North, Ruisseau South,
and FB and Four Seasons. Provides floodplain storage for LeBlanc Canal.
. Between HWL |Receives flows from Four Seasons. Control orifice is downstream of
Ruisseau South 103 706.70 708.70 709.25 4.9 and EB connected Ruisseau North SWME.
Receives flows from Coloniale 3A, Coloniale 3, Forest Heights, and
Triomphe 158 713.70 716.00 716.50 2 Above FB Interim SWMF. During the 100-Year 24-Hour storm the freeboard
elevation is exceeded, this issue is discussed further in Section 5.7.4.
Westbrook Wetlands 19 711.60 | 712.70 | 713.60 4.3 Bet\g’ﬁg”FBHWL
Notes:

01 Includes area from upstream SWMFs
02 Based on the 100-Year 24-Hour storm
03 Freeboard elevations are estimated based upon topographic data where detailed information is not available

5.7.4 Locations of Concern and System Improvements

Areas of potential concern were identified based on reviewing the performance of the minor and mm. These locations were identified to review
the conditions, causes, and initiate discussion on potential remedial action, and are summarized in Table 5.14 and shown in Figure 86. WSP staff met
with the City staff on April 28, 2023, to review the in-progress stormwater model and discuss the initially identified areas of concern. This workshop aimed
to develop a better understanding of the stormwater system functionality and assist with the proposed system improvements outlined below. Appendix K
includes meeting minutes from the Stormwater System Workshop.
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TABLE 5.14 AREAS OF POTENTIAL CONCERN

1D LOCATION ‘ ISSUE SUGGESTED IMPROVEMENT DISCUSSION/ NEXT STEPS
1 Soleil Blvd (east of Rue |Flooding, due to local low |Improve road grading or catchbasin capacity Review road grading in person to validate low point and potential
Parc) point/ road sag. catchbasin improvements.
2 56 Ave & 53 St Flooding at cul-de-sac that |Increase catchbasin capacity a cul-de-sac. Improve |Grading at this commercial lot directs flow further north towards its
is located at a low point. road grading/ drainage at commercial site. parking lot, causing additional potential flooding concerns. Grading of
Cul-de-sac drains to a the commercial lot should be reviewed and validated in person.
single catchbasin and
routes water to north
commercial lot.
3 55 Ave & 49 St Potential minor flooding Increased catchbasin capacity, or potential major |No known flooding from discussions with City. Green space provides
concerns at townhall routing to green space. Potential LID location. opportunity for potential LID.
parking lot, due to low
point and limited
catchbasin conveyance.
4 HWY 814 (north of Flooding concerns near No immediate resolutions determined. As the Le The HWY 814, Irvine Creek, and north basin area is a complex issue
TWP 510) HWY 814 upstream of Reve/ North development area builds out the under review with the City. On-site blockages of existing drainage
culvert system infrastructure will reduce flooding paths are adding to concerns. On going discussions with the land
concerns. Potential discussions with the Coloniale |owners, and means of reducing flow to the North basin are the
Golf Club and operation of their ponds may assist |primary supported resolution.
in reducing potential flooding concerns.
5 46 St & 45 St (south of |Potential flooding/ ponding | Improve road grading where possible. Implement |This area relies on major grading to relieve runoff, and is subject to
52 Ave) concerns due to lack of LID infrastructure to reduce overall runoff. potential ponding concerns due to the lack of minor system. The
minor system conveyance. |Potentially extend minor system into implementation of LID allows for runoff reduction without having to
neighbourhood if LID cannot make an impactful extend the minor system.
reduction.
6 South of Ecole Flooding due to control Ensure there is an overland drainage path, and site | Orifice was discussed during workshop with City. It is known to cause
Bellevue School structure downstream of  |is inspected regularly (especially during spring icing issues, but is likely in place to prevent flooding in the
the school. melt). downstream system. It is not recommended to be removed, as it may
have a negative impact downstream. It is important though an
overland drainage route is available. Signage of potential icing may
be relevant.
7 CB near 42 St Flooding at CB located in  |No recommend actions. Ensure local neighbour Flooding within the tree stand is not a major concern unless there are

(between 46 Ave and
47 Ave)

natural area due to large
tree'd area draining to a
single backyard
catchbasin.

does not have any historical issues. Inspect CB and
clean as necessary

known historical issues.
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LOCATION

SUGGESTED IMPROVEMENT

DISCUSSION/ NEXT STEPS

8 Reichert Dr (between |Potential flooding due to Increase catchbasin capacity. Road sags and has no overland routing. Confirm road grading in
Renaud Crt and road sag. person.

Radisson Crt)

9 Coloniale Golf and Local flooding on western |No recommend actions. Flooding concerns on Flooding within the golf course, limited risk to damage property. Golf
Country Club portion of golf course. private property of golf course. course may re-grade or utilize french drains to reduce ponding.

10 |Flooding of lands Flooding downstream of Known issue and being reviewed with the City. Flooding in this area is a known concern and was discussed with the
downstream of pond towards agricultural |Resolutions include additional control at the pond |City during the Performance Review Workshop. Operation of
Coloniale Pond 2 lands in the north. outlet, pond upsizing, or adding a storage facility |Coloniale ponds should be further reviewed with Golf Club Owners.

downstream of the culvert crossing TWP 510 to Future developments of Le Reve will assist in downstream flooding
the north. concerns as additional stormwater infrastructure is built. See Section
5.7.5 for further discussion.
11 |Coloniale Pond 3A Flooding of SWMF and of |No recommend actions. Flooding concerns on Flooding within the golf course, limited risk to damage property. Golf
surrounding golf course. private property of golf course. course may expand pond, or re-grade to improve facility capacity.
Large offsite area is routed to facility, upstream control would help
reduce flooding.
12 |Coloniale Pond 4 Flooding of SWMF and of |No recommend actions. Flooding concerns on Flooding within the golf course, limited risk to damage property. Golf
surrounding golf course. private property of golf course. course may expand pond, or re-grade to improve facility capacity.
Facility looks to be undersized for servicing catchment.
13 |[LeBlanc Canal 1 (HWY |Flooding in LeBlanc Canal |No recommended action. Limited risk to property |Culverts across HWY 625 are potentially causing localized backup.
625, east of HWY 814) |at HWY 625 crossing to or person with flooding. Long term buildout will The culverts convey flows from large agricultural area to the south.
south agricultural lands. reduce concerns. Proposed flow monitoring at this |No known issues of flooding, potential over estimation of flows in
location. model; flow monitoring recommended. See Section 5.7.5 for further
discussion.

14 |LeBlanc Canal 2 High water levels in Canal |No recommended action for improvements at this |High water levels in this portion of the canal may potentially result in
(Caradon Pond) and around SWMF time. Ensure canal is cleaned and culverts are overtopping of flows into the nearby SWMFs. Culverts constrict some

cleaned and clear. flows but do not result in property damage. Recommended Canal
maintenance, and general education of residents to stay away from
facilities and canal during major storm events. See Section 5.7.5 for
further discussion.

15 |LeBlanc Canal 3 High water levels around |No recommended action for improvements at this |High water levels in this portion of the canal may potentially result in

(Ruisseau and
Goudreau Ponds)

SWMFs.

time. Ensure canal is cleaned and culverts are
cleaned and clear.

overtopping of flows into the nearby SWMFs. Culverts constrict some
flows but do not result in property damage. Recommended Canal
maintenance, and general education of residents to stay away from
facilities and canal during major storm events. See Section 5.7.5 for
further discussion.
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1D LOCATION ‘ ISSUE SUGGESTED IMPROVEMENT DISCUSSION/ NEXT STEPS
16 |LeBlanc Canal 4 Flooding in Leblanc Canal |No recommended action for improvements at this |High water levels in this portion of the canal may potentially result in
(Eaglemont Pond) near culverts. time. Ensure canal is cleaned and culverts are overtopping of flows into the nearby SWMFs. Culverts constrict some
cleaned and clear. flows but do not result in property damage. Recommended Canal
maintenance, and general education of residents to stay away from
facilities and canal during major storm events. See Section 5.7.5 for
further discussion.

17 |LeBlanc Canal 5 Flooding at SWMF. No recommended action for improvements at this |High water levels in this portion of the canal may potentially result in
(Eaglemont Heights time. Ensure canal is cleaned and culverts are overtopping of flows into the nearby SWMFs. Culverts constrict some
and Dansereau cleaned and clear. Ensure immediate downstream |flows but do not result in property damage. Recommended Canal
Meadows South Ponds) of culverts is also clear. Proposed flow monitoring |maintenance, and general education of residents to stay away from

at this location. facilities and canal during major storm events. Proposed flow
monitoring at this location. See Section 5.7.5 for further discussion.

18 |Triomphe Flooding at SWMF. Inspect outlet control at wetland, and review the |The neighbouring wetland next to Triomphe is not modelled due to

wetland system to understand its behaviour. its unknown performance conditions, as such the additional storage
provided by the wetland is not accounted for. Outlets from the
wetland may also be undersized to control flows for the wetland, but
no detailed informaiton of the wetland operational behaviour was
available. It is expected the wetland would reduce flooding levels
within Triomphe if accounted for. It is recommended an in person
review of the outlet, and wetland complex be completed.

19 |[Southwest Annexation |Flooding at RV park in Ensure downstream channels are cleaned. Ensure |Flooding of the RV lands is a known concern and was discussed with
Lands (RV Parks) southeast corner. upstream culverts across HWY 625 are cleaned the City during the Performance Review Workshop. Limited remedial

and clear. Long term buildout will reduce concerns. |actions are available as the property is built low and prone to
flooding. Issues will be resolved with ultimate buildout, however
channel and culvert maintenance is recommended as interim solution.
Potentially, onsite grading or berming could help reduce some
flooding but requires detailed site review. See Section 5.7.5 for
further discussion.

20 |Public Works Yard Flooding downstream of Confirm outlet condition, conduct maintenance on |Gradual snow melt at the public yard fills the on site pond and then

yard.

downstream ditch. Potentially connect Public works
yard to Dansereau minor system. Review of
operational pocedure for on site yard pond may
also reduce downstream runoff.

discharges causing some flooding downstream. The yard’s outlet may
be constricted and downstream conditions may be overgrown, it is
recommended to inspect and conduct appropriate maintenance. If
flooding issues persist and connection to the Dansereau minor system
may improve conditions. An operational procedure of knowing when
to discharge may reduce downstream flooding. See Section 5.7.5
for further discussion.
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1D LOCATION ‘ ISSUE SUGGESTED IMPROVEMENT DISCUSSION/ NEXT STEPS
21 |Parkview SWMF Flooding at SWMF causing |Remove flap gate in the downstream culvert. The flap gate in the downstream culvert is installed backwards,
overflow towards the Main |Potentially improve downstream grading from causing the pond to fill up and overtop west towards the Main
reservoir cells. Parkview. Reservoir cells. Remove the flap gate from the culvert. Potentially
improve downstream grading from Parkview and improve grading
around the reservoir cells to eliminate ponding in those areas. See
Section 5.7.5 for further discussion.

22 |Brookside SWMF Flooding at SWMF. No recommended action for improvements at this |High water levels in this portion of the canal may potentially result in
time. Ensure canal is cleaned and culverts are overtopping of flows into the nearby SWMFs. Culverts constrict some
cleaned and clear. flows but do not result in property damage. Recommended Canal

maintenance, and general education of residents to stay away from
facilities and canal during major storm events.
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5.7.5 Existing System Improvements

5.7.5.1 North Lands

Issue ID 10 from Iﬁ above indicates known flooding concerns in the Northlands of Beaumont.
Stormwater is discharged from Coloniale Pond 2 and is directed northward, flowing through existing
agricultural land and eventually to the newly constructed SWMF in Le Reve. The lands north of the Le
Reve development drain towards Irvine Creek and discharge towards HWY 814. The overall area is very
flat, with several wet low-lying areas contributing to localized ponding issues. The area lacks effective
drainage due to the natural topography and a limited defined channel. Development of the lands will
eventually resolve ponding and flooding issues as infrastructure is constructed to manage runoff. In the
short term, it is recommended that existing channels be maintained to ensure as efficient routing as
possible. Additionally, the owner and City should review discharge from the Coloniale ponds to ensure
appropriate operational procedures are in place and allowable release rates are followed. An alternative
solution is to construct a storm water facility upfront prior to development but would be at a significant
cost and would precede development plans creating potential future servicing conflicts.

5.7.5.2 LeBlanc Canal

Issue ID’s 13 through 17 indicate the potential flooding points of concern for the LeBlanc Canal. The
LeBlanc Canal was constructed in the 1920s and has been upgraded on multiple occasions, and currently
functions as a major drainage feature for the City of Beaumont—most of the SWMF's within the City
discharge to the canal. The canal functions effectively but has potential flooding concerns at culvert
crossings. The constriction of flow caused by the culverts limits the conveyance and causes backups
creating potential issues, as seen in Appendix L. The identified locations of concern generally do not
present a major risk to property or person as flows in the critical design scenario either overtop the
roadway or potentially back up into bordering SWMFs.

It is recommended that the canal be maintained as it has been noted that portions of the canal are
overgrown and potentially contain significant amounts of sediment. Section 5.10.2 reviews operational
and maintenance recommendations in further detail. In the long term, future developments, such as the
Southlands at the upstream portions of the LeBlanc Canal, will reduce the overall peak flow, as the
stormwater infrastructure will provide additional control. Redevelopment within the City, such as
Centreville, and low impact development (LID) projects will also have a marginal impact on reducing peak
flow rates. It is not recommended as this time to conduct major upgrades to the canal at this time;
however, upon inspection, if the culvert conditions are notably deteriorated, it is recommended they be
replaced, as effective convenience of the culverts is necessary for the canal to operate appropriately. It is
recommended that Beaumont initiate a monitoring program for the canal. Monitoring will assist in the
confirmation of the canal’s performance and to provide data for future flow assessments providing
calibration data. It is proposed that two flow monitoring locations be installed along the LeBlanc, one
near the start of canal just downstream of 50 St near the Four Seasons Park, and a second near the end
of the canal downstream of Rue Eaglemont. It is estimated that the hydrometric stations for monitoring
are $35,000 each, with annual monitoring costs around $7,000. The total monitoring costs for the 2023-
2027 development horizon is about $98,000.

5.7.5.3 Public Works Yard

Issue ID 21 indicates a known ponding and conveyance concern at the public works yard located at the
north end of the City. The public works yard serves as a snow collection depot but has regularly seen
flooding issues during the springtime from snow melt. It is unclear at this time if the flooding results from
the volume and/or rate of runoff from the snow melt, or if there is a lack of appropriate conveyance
downstream of the yard or a combination thereof. It is recommended that the public works yard outlet at
Township Road 510 be inspected to ensure it is discharging appropriately and is not being impeded.
Additionally, the road ditch that receives flow from the public works yard has been noted to be
overgrown; ditch maintenance is recommended to ensure effective conveyance.
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Additionally, operation of the snow depot should be reviewed to use the onsite storm facility to reduce
peak runoff, especially if downstream conditions are wet. With these upgrades, it is unclear if the public
works yard system will operate effectively as the roadside ditch has been assessed to be relatively flat,
with nearby local ponding. A potential solution to ensure the minor system is operational is to connect
the public works system to the minor system located in the Dansereau neighbourhood. The development
is currently under construction and could potentially be connected to the public works yard. The
Dansereau Meadows Central SWMF and the immediate upstream system have been reviewed and do
have spare capacity to handle additional flows. This option would require the construction of
infrastructure under Township Road 510 and coordination with the developer. Figure 87 below presents
a conceptual diagram of the connection (S-UPG-1). Preliminary costs are presented in Table 5.15.

into future minor system ‘P. N 34
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FIGURE 87: S-UPG-1 - CONNECTION FROM PUBLIC WORKS YARD TO DANSEREAU

TABLE 5.15: COST ESTIMATE FOR S-UPG-1 (PUBLIC WORKS YARD IMPROVEMENTS)

INFRASTRUCTURE UNIT RATE QUANTITY
375 mm Storm Sewer $1,125/l.m. 170 I.m. $200,000
600 mm Culvert $1,765/l.m. 45 1.m. $80,000
$280,000

5.7.5.4 West Lands

Issue ID 20 indicates flooding issues at the RV park in the southeast corner of the west annexation lands.
As discussed with the City during the Performance Review Workshop, this concern has prompted prior
complaints from private landowners. The property is prone to seasonal flooding as it is built on top of a
flat, low area. Immediate solutions are limited due to the existing low-lying topography, however,
flooding issues will be resolved throughout the phased development of the Elan area. The peak flooding
depth reaches approximately 0.75 metres from the bottom of the existing channel along the western
extents of the RV lands, posing a potential risk of flooding encroaching onto the RV lands. Figure 88
below presents approximate channel flooding extents around the existing RV park. Future private
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developments in this area should conduct a comprehensive stormwater analysis to determine and avoid
flooding extents. As interim measures, recommended actions include regular maintenance of channels
and culverts, ensuring downstream channels are cleaned, and upstream culverts across HWY 625 are
cleaned and clear. Onsite grading or berming could also potentially alleviate flooding issues, however,
this option requires detailed analysis and site review.

Rge'Rd243

I Approximate
| flooded extents

at south RV Park |

FIGURE 88: WEST LANDS RV PARK CHANNEL FLOODING

5.7.5.5 Parkview SWMF

Issue ID 22 shows localized flooding at Parkview SWMF, causing water to overflow towards the Main
reservoir cells, potentially leading to infiltration. The flap gate in the downstream culvert is installed
backwards, which is obstructing flow and resulting in the pond overtopping. The flap gate should be
removed to provide an outlet for the SWMF. Additionally, enhancing downstream grading from Parkview
and around the reservoir cells may potentially eliminate ponding in those areas. Table 5.16 presents a
preliminary cost estimate for regrading downstream of Parkview (S-UPG-2).

TABLE 5.16: COST ESTIMATE FOR S-UPG-2 (PARKVIEW SWMF IMPROVEMENTS)
INFRASTRUCTURE UNIT RATE QUANTITY COST
Regrading $50/m? 250 m? $13,000

5.8 ULTIMATE SYSTEM ANALYSIS

The updated PCSWMM dual drainage model was used to simulate the 100-year, 24-hour Huff design
event and assess the major infrastructure for the ultimate growth scenario stormwater system. An
analysis of each area is presented below.
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5.8.1 New Growth Areas

581.1 Elan

The proposed Elan neighbourhood consists of residential areas, with some business and commercial
areas at the north and south ends. Elan is divided into eight sub-basins, each contributing to its
respective SWMF. Flows from each SWMF are controlled to a maximum discharge rate of 1.4 L/s/ha. The
proposed storm drainage system is illustrated in the Elan NSR (2017) and attached in Appendix B. Elan
SWMFs 1, 2, and 3 are interconnected and discharge to the LeBlanc Canal via a pump at Elan SWMF 3.
Elan SWMFs 4, 6, and 7 are interconnected and discharge to the LeBlanc Canal via a pump at Elan 6.
Elan 5 is to the north of the LeBlanc Canal and also discharges to the Canal via pump. Elan 8 discharges
to an existing drainage channel west of RR Zmp. Contributing area and required storage for
the proposed Elan SWMFs are summarized in Table 5.17 and illustrated in Figure 89 . Required storage
values were adopted from the Elan NSR for all SWMFs except Elan 1, which required additional storage
due to the south offsite contributing area.

TABLE 5.17 ELAN ASP SWMF SUMMARY
CONTRIBUTING AREA

SWMF (ha) REQUIRED STORAGE * (m®3)
Elan 1 175.52 137,000
Elan 2 232.7 48,298
Elan 3 295.5° 61,315
Elan 4 24.5 20,500
Elan 5 37.3 31,600
Elan 6 140.6* 58,047
Elan 7 54.3 49,989
Elan 8 65.1 57,019

Notes:

01 Values adopted from Elan NSR (2017)

02 Area and volume is greater than NSR due to addition of offsite area in the south
03 Total area fromElan 1, 2, 3

04 Total area from Elan 4, 6, 7

5.81.2 [Le Reve

The proposed Le Reve area primarily comprises low, medium, and high-density residential areas, with
some commercial areas at the western boundary along 50 Street. The area is divided into four
approximately equal sub-basins, each contributing flows to their respective SWMF. Flows from each
SWMF are controlled to a maximum discharge rate of 1.8 L/s/ha. The proposed ultimate major storm
system is illustrated in the Le Reve NSR (2021) and attached in Appendix B. Le Reve SWMF 1 and 2 are
interconnected and discharge to Irvine Creek to the north via Le Reve 1. Le Reve SWMF 1, 3, and 4 are
also interconnemcharge to Irvine Creek via Le Reve 1. The proposed Le Reve SWMFs are
summarized in -8 and illustrated in Figure 89.

TABLE 5.18 LE REVE ASP SWMF SUMMARY
CONTRIBUTING AREA

SWMF (ha) REQUIRED STORAGE i (m3)
Le Reve 1 320.9? 49,408
Le Reve 2 61.4 59,879
Le Reve 3 211.48 66,594
Le Reve 4 143.0* 55,309
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Notes:

01 Values adopted from Le Reve NSR (2021)

02 Total area from Le Reve 1, 2, 3, 4

03 Total area from Le Reve 3, 4

04 Area is greater than NSR due to addition of offsite area from Coloniale lands to the south

5.8.1.3 Beau Val Park / Beaumont Lakes South

The proposed Beau Val Park area consists of low and medium-density residential areas, with a
commercial and mixed-use area in the southwest corner along 50 Street. The commercial and residential
areas west of the LeBlanc Canal drain to an on-site stormwater storage facility (Beau Val 1) located on
the commercial site. Details regarding the size and exact location of the on-site storage were unavailable.
Therefore the storage facility was sized and modelled as outlined in Section 5.6.3. The mixed-use site is
proposed to use a combination of on-site storage and a SWMF to control stormwater runoff. Details
regarding the two separate storages were unavailable, so storage for this area was modelled as a single
facility (Beau Val 2) to simplify the model and determine the total storage requirement. A portion of the
residential area just to the east of LeBlanc Canal drains north to a SWMF (Beau Val 3), which is proposed
to provide approximately 4,600 m? of storage and ultimately discharges to LeBlanc Canal at 1.8 L/s/ha.
The remaining residential areas in the east drain to the existing Beaumont Lakes East SWMF. The
proposed development concept, including proposed SWMFs, is illustrated in the Beau Val Park /
Beaumont Lakes South ASPmmd in Appendix B. The proposed Beau Val Park storage
facilities are summarized in 29, illustrated in Figure 89.

TABLE 5.19 BEAU VAL PARK STORAGE FACILITIES SUMMARY
CONTRIBUTING AREA

SWMF (ha) REQUIRED STORAGE (m3)
Beau Val 1 9.4 14,163
Beau Val 2 4.8 7,268
Beau Val 3 6.2 4,600

Notes:

01 Estimated value due to unavailable storage data
02 Value adopted from Beau Val Park / Beaumont Lakes South ASP (2020)

5.8.1.4 Lakeview

The proposed Lakeview neighbourhood comprises low, medium, and high-density residential areas, with
one commercial area in the northeast and a mixed-use area in the southwest. The entire area is serviced
by a single SWMF located northeast of the neighbourhood. The Lakeview SWMF also receives flows from
a large offsite agricultural area east of RR 241. The SWMF discharges to the Beaumont Lakes East SWMF
at a maximum rate of 1.4 L/s/ha, ultimately discharging to the LeBlanc canal. The proposed storm
drainage system is illustrated in tthSR (2018) attached in Appendix B. The proposed
Lakeview SWMF is summarized in 20 and shown in Figure 89.

TABLE 5.20 LAKEVIEW SWMF SUMMARY

CONTRIBUTING AREA
(ha)

Lakeview 340.0* 44,1632

REQUIRED STORAGE (m?)

Notes:

01 Area is greater than NSR due to agricultural offsite area to the east
02 Value adopted from Lakeview NSR (2018)

5.8.1.5 Southlands

The proposed Southlands area consists primarily of business park and industrial land uses. The
Southlands ASP development concept included a layout of the proposed SWMFs, however, no additional
information regarding the proposed stormwater infrastructure was available. The area is serviced by two
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SWMFs located at the northern end along HWY 625 and are assume?;—;z?nterconnected. The ﬁ%ﬂj
sized and modelled per the assumptions discussed in Section 5.6.3.1 and summarized in Table

.10. The SWMFs ultimately drain to the LeBlanc Canal through the west Southlands SWMF 2, which

runs south to north through the western portion of the site. The maximum allowable discharge to the

LeBlanc Canal will be 1.8 L/s/ha, as recommended in the LeBlanc Canal Intermunicipal Drainage Study by

GPEC (2001). The proposed development concept, including propoaedm—SﬁMnFe?is attached in

Appendix B. The proposed Southlands SWMFs are summarized in Table 5.2T and illustrated in Figure

89.

TABLE 5.21 SOUTHLANDS SWMF SUMMARY

Southlands 1 62.5 50,3107
Southlands 2 120.2% 55,9607
Notes:

01 Total area from Southlands 1, 2
02 Estimated value due to unavailable storage data

5.8.1.6 Northwest Annexation Lands

The northwest annexation lands consist of five-quarter sections of agricultural lands covered under the
MDP but not associated with any other specific planning documents such as ASPs or NSRs.

The existing topography generally slopes from southeast to northwest towards Irvine Creek. Elevations
range from a high of 716.0m at the southeast corner to a low of 703.3m in the existing channels (Irvine
Creek and LeBlanc Canal). Irvine Creek runs east to west through the centre, and the LeBlanc Canal runs
south to north along the western boundary. Both channels meet in the northwest corner of the western
most quarter section. The portion of the site to the south of Irvine Creek naturally drains to Irvine Creek.
The north portion features a ridge through the centre dividing the area into two catchments. The
southern catchment drains south to Irvine Creek, while the north catchment drains towards a large
waterbody (Cawes Lake) in the north. Existing topography and drainage channels are illustrated in
Figure 2.

A preliminary drainage concept was developed for the site based on the proposed land uses outlined in
the MDP, which consists primarily of residential land uses, with an industrial area in the southeast and
commercial areas at the eastern boundary located along 50 Street. The site was divided into four
proposed basins. The area north of Irvine Creek consisted of one basin. The area bounded by Irvine
Creek to the north and TR 510 to the south was divided into three additional basins based on
approximate east and west quarter section boundaries. Conceptual basin boundaries are illustrated in
Figure 89.

The preliminary drainage concept consists of four proposed SWMFs, one servicing each identified
drainage basin. Approximate locations for proposed SWMFs were determined based on existing
topography. The SWMFs were sized and modelled per the assumptions discussed in Section 5.6.3.1 and
summarized in Table 5.10. Three SWMFs are located just south of Irvine Creek and drain to the creek at
a maximum allowable discharge rate of 1.8 L/s/ha, as recommended in the Blackmud/Whitemud Creek
Surface Water Management Study (2017).

The north SWMF is approximately located in the northwest corner of the basin and is proposed to
discharge to Cawes Lake at a maximum rate of 1.8 L/s/ha, however, further investigation is required at
the time of planning to determine the feasibility of this option. Cawes Lake is an evapotranspiration-
dominant water body without a notable surficial outlet. Development in the Cawes Lake area, without
managing increases in annual runoff volumes, may cause hydrological impacts. Development in this area
may require volume control and engagement with the City of Edmonton. Alternatively, the north
catchment could have the catchment drain southward, with the SWMF positioned closer to Irvine Creek.
This option would incur more grading as the general topography slopes in the opposite direction but

88 CITY OF BEAUMONT | MASTER PLAN - UTILITIES & STORMWATER MANAGEMENT MASTER PLAN



would avoid the requirement to undergo regulatory procedures associated with discharging to Cawes
Lake. The required storage volume of the S\mnticipated to vary. The proposed SWMFs are
illustrated in Figure 89 and summarized in Table 5.22. The proposed major drainage basins and
infrastructure are conceptual and should be revised as development planning proceeds.

TABLE 5.22 NORTHWEST ANNEXATION LANDS SWMF SUMMARY

CONTRIBUTING AREA ESTIMATED REQUIRED STORAGE
(ha) (m°)
Future SWMF 1 65.0 57,180
Future SWMF 2 71.6 62,600
Future SWMF 3 84.6 78,250
Future SWMF 4 98.1 86,050

5.8.1. 7 Southwest Annexation Lands

The southwest annexation lands consist of two-quarter sections of agricultural lands covered under the
MDP but not associated with any other specific planning documents such as ASPs or NSRs.

The existing topography consists of rolling hills and generally slopes from southeast to northwest.
Elevations range from a high of 728.0 m at the hill in the southeast corner to a low of 711.5m in the
existing large waterbody in the northwest. The existing waterbody is connected to a second waterbody
just west of RR 243 via a 600mm culvert. Most of the site drains to the waterbody in the west. A small
eastern portion of the site drains east towards Le Blanc Canal through a culvert across HWY 814. The
south portion of the site drains towards existing agricultural fields to the south and ultimately drains to
the waterbody west of RR 243. The existing topography is illustrated in Figure 2.

A preliminary drainage concept was developed for the site based on the proposed land uses outlined in
the MDP, which consists of business park and light industrial land uses. The preliminary drainage concept
consists of one drainage basin with one SWMF to service the entire area. The approximate location of the
proposed SWMF was determined based on existing topography, and the SWMF was sized and modelled
as per the assumptions discussed in Section 5.6.3.1 and summarized in Table 5.10. The SWMF is
proposed to drain to the existing northwest waterbody at a maximum rate of 1.8 L/s/ha. However,
further investigation is required to determine the feasibility of this option at the time of planning. An
overall assessment of the existing waterbody may indicate it has sufficient capacity to operate as a SWMF
and the future development may only require a forebay system to provide water quality control. The
proposed SWMF, under the assumption the waterbody cannme function as a facility but can
receive flows, is illustrated in Figure 89 and summarized in Table 5.23. The proposed major drainage
basins and infrastructure are conceptual and should be revised as development planning proceeds.

TABLE 5.23 SOUTHWEST ANNEXATION LANDS SWMF SUMMARY
CONTRIBUTING AREA ESTIMATED REQUIRED STORAGE

(ha) (m3)

Future SWMF 5 113.5 119,600

5.8.2 Redevelopment Areas

5.8.2.1 Centre-Ville Redevelopment

As outlined in the CARP, the proposed redevelopment is limited to the Centre-Ville area at the City’s core.
Underutilized land and larger parcels in Centre-Ville were identified as opportunities to develop a mixed-
use downtown with residential infill. Proposed redevelopment predominantly focuses on the
redevelopment of existing low-density residential and commercial land uses to mixed-use commercial,
office, and residential developments. Existing residential land use areas are also proposed to be
redeveloped for civic institutional uses and used for new higher-density residential developments.
Additional civic offices and public amenities are proposed in existing civic institutional land use areas.
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The plan area was divided into eight catchments for analysis in the CARP. However, model catchments
were delineated to a finer resolution based on the existing topography and drainage patterns. The
proposed stormwater servicing concept is illustrated in the CARP and attached in Appendix B. CARP
catchment boundaries are also shown in Figure 89. Centre-Ville is serviced by Cairns SWMF to the west,
Brookside SWMF and Caradon SWMF to the south, and Citadel SWMF located within Centre-Ville. CARP
Catchment 1 drains northwest to storm sewers on 55 Avenue and ultimately drains to the Cairns SWMF.

Similarly, Catchment 2 also drains to Cairns SWMF through existing sewers along 50 Street and 52
Avenue. Catchment 3 drains to existing storm sewers bordering the catchment before draining to Cairns
SWMF. Most of Catchment 4 drains south towards the open park area and existing storm sewers on 43
Avenue before discharging to Brookside SWMF, except a small portion of the area at Bellevue School,
which drains north to existing sewers on 50 Avenue and discharges to Cairns SWMF. Catchment 5
primarily drains south towards Caradon SWMF, with a small portion in the north draining towards Cairns
SWMF. Both Catchment 6 and 7 drain to existing storm sewers along 50 Street and discharge to Citadel
SWMEF. The Citadel pond is located in Catchment 8 just north of the Beaumont Library and is the only
SWMF located within the Centre-Ville plan area; Catchment 8 drains north to the Citadel SWMF.

The proposed land-use changes generate increased stormwater runoff and require additional on-site
stormwater storage to reduce peak flows into the downstream system as the area develops. Six new
underground storage tanks were proposed to provide on-site storage for CARP catchments 2, 3, 4, 5, 7,
and 8. Catchment 1 did not require additional storage as there was no new development, and Catchment
6 is intended to be serviced via the proposemmment 7. The proposed storage tanks are
illustrated in Figure 89 and summarized in .

TABLE 5.24 CENTRE-VILLE UNDERGROUND STORAGE TANK SUMMARY

Centre-Ville 1 2 440
Centre-Ville 2 3 1,340
Centre-Ville 3 4 140
Centre-Ville 4 5 800
Centre-Ville 5 7 280
Centre-Ville 6 8 150

Preliminary results indicate that the proposed densification and land use changes generally do not cause
additional capacity issues. The proposed storage tanks are sufficient to offset increased flows and
maintain existing system conditions. There are no changes in capacity for the Cairns and Citadel SWMFs,
and no new issues in the storm systems upstream of either SWMF. The capacity of the Brookside SWMF
is unchanged between the two scenarios, and the system shows improved capacity upstream of the
SWMF due to the addition of an underground storage tank (Centre-Ville_3). The flooding at Caradon
SWMF in the existing scenario model worsens in the new growth scenario due to additional flows from
CARP Catchment 5. The Centre-Ville_4 storage tank provides approximately 800m? of storage for
Catchment 5. However, the Caradon SWMF still receives an additional 200m? of stormwater due to the
proposed redevelopment.

Order of magnitude estimates for the stormwater upgrades were determined within the previous
Infrastructure Servicing Study Report, Beaumont, 2018. The total redevelopment cost for the storage
facilities was $4.6 million. This cost has been carried forward for this report as the overall design and
requirements assumed in the previous report are maintained.

5.9 IMPLEMENTATION PLAN

Figure 90 to Figure 95 show the servicing concepts for each development horizon. The water main
alignments in these figures are conceptual and minor modifications are permitted to facilitate
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development staging. iagie ;;g summarizes the major stormwater infrastructure proposed for each
development horizon.

TABLE 5.25 STORMWATER SYSTEM IMPLEMENTATION PLAN

DEVELOPMENT
HORIZON

RESPONSIBILITY DEVELOPMENT SUMMARY

2023-2027 Buildout | City of Beaumont e  S-UPG-1: New connection between public works minor system to the
minor system located in the Dansereau neighbourhood downstream to
eliminate ponding and conveyance issues.

e S-UPG-2: Enhancing downstream grading from Parkview and around
the Main reservoir cells to improve ponding

Development Servicing |* Stage 1 of Elan 2 SWMF to be constructed to service new development
within Elan, including interconnecting trunks for upstream/downstream
SWMFs.

e  On-site storage facility (Beau Val 1) to be constructed to service new
development within Beau Val, including trunk to tie-in to existing
525mm trunk on 30th Ave.

e  Southlands 2 SWMF to be constructed to service new development
within Southlands, including interconnecting trunk for future upstream
SWMF.

e  Storm sewers and storm sewer trunks to be constructed in Elan, Beau
Val Park, Southlands, Le Reve, Dansereau Meadows, Ruisseau,
Montrose, Triomphe, Lakeview, and Coloniale Estates

e Development of parcel in east Lakeview is tied to the timing of the
future west lands. To proceed before the west area would require
building an additional SWMF to service the area, or an easement
through the future lands to service the area via the existing Lakeview
SWMF as indicated in the Lakeview NSR. This study assumes the parcel
in east Lakeview will develop with the future west lands in the 2028-
2032 buildout stage.

2028-2032 Buildout | Development Servicing | Two SWMFs to be constructed to service new development within Beau
Val Park, one west of Le Blanc Canal (Beau Val 2) and one east of
LeBlanc Canal (Beau Val 3)

e  Development of parcel in east Lakeview may proceed alongside west
parcel. Development will be serviced via existing Lakeview SWMF.
Based on Lakeview NSR, development of the south lakeview parcel is
tied to future west lands.

e Based on Le Reve NSR development of parcel in south Le Reve is tied
to timing of future west lands. This study assumes the parcel will
develop with the future west lands in the 2038-2042 buildout stage.

e  Storm sewers and storm sewer trunks to be constructed in Elan, Beau
Val Park, Lakeview, Le Reve, and Coloniale Estates
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DEVELOPMENT
HORIZON

RESPONSIBILITY

DEVELOPMENT SUMMARY

2033-2037 Buildout

Development Servicing

Elan 6 SWMF and stage 1 of Elan 7 SWMF to be constructed to service
new development within Elan, including interconnecting trunks
between the SWMFs and a lift station at Elan 6 SWMF.

Southlands 1 SWMF to be constructed to service new development
within Southlands, including interconnecting trunk to downstream
SWMF (Southlands 2).

Lakeview SWMF stage 2 to be constructed to service new development
within Lakeview. Development of parcel from 2028-2032 horizon may
now proceed.

Development of parcel in northwest Le Reve is tied to timing of future
north lands and will develop in the 2038-2042 buildout stage.
Proceeding before the north area will require an easement through
future north lands and the construction of Le Reve 1 SWMF to service
the area as indicated in the Le Reve NSR. Regulatory approvals are
require for Irvine Creek and existing wetland in the areas. Servicing
timelines are dependent upon cooperation of all parcels along the
creek.

Storm sewers and storm sewer trunks to be constructed in Elan, Beau
Val Park, Lakeview, Le Reve, Southlands, and Coloniale Estates.

2038-2042 Buildout

Development Servicing

Stage 2 of Elan 2 SWMF and stage 2 of Elan 7 SWMF to be constructed
to service new development within Elan.

Le Reve 1 SWMF, stage 1 of Le Reve 4 SWMF, and stage 2 of Le Reve
3 SWMF to be constructed to service new development within Le Reve,
including interconnecting trunks for upstream/downstream SWMFs.
Development of parcel south of Le Reve 1 SWMF and east of Le Reve 3
may now proceed. Regulatory approvals are require for Irvine Creek
and existing wetland in the areas. Servicing timelines are dependent
upon cooperation of all parcels along the creek.

Future SWMF 3 to be constructed to service new development within
Northwest Annexation lands.

Storm sewers and storm trunks to be constructed in Elan, Southlands,
Lakeview, Le Reve, and Northwest Annexation lands

2043-2047 Buildout

City of Beaumont

Centre-Ville area redevelopment to be completed including multiple
onsite stormwater storage tanks.
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DEVELOPMENT
HORIZON

RESPONSIBILITY DEVELOPMENT SUMMARY

Development Servicing |* Development of parcels in southeast Elan is tied to timing of future
north lands based on concept presented in Elan NSR. To proceed
before the north area would require moving the proposed Elan 1
SWMF to the southeast Elan. This study assumes the parcel will
develop with the future north lands in the 2048+ (ultimate) buildout
stage.

e  Future_SWMF_5 to be constructed to service development within
Southwest Annexation lands.

e Stage 2 of Le Reve 4 SWMF to be constructed to service new
development within Le Reve. Development of parcel in northeast Le
Reve is tied to timing of future north parcels based on concept
presented in Le Reve NSR and will develop in the 2048+ (ultimate)
buildout stage. Regulatory approvals are require for Irvine Creek and
existing wetland in the areas. Servicing timelines are dependent upon
cooperation of all parcels along the creek.

e  Storm sewers and storm trunks to be constructed in Southwest
Annexation lands and Le Reve.

2048+ (Ultimate) Development Servicing |® Elan 1 SWMF, Elan 4 SWMF, Elan 5 SWMF, and Elan 8 SWMF to be
Buildout constructed to service new developments in Elan, including
interconnecting trunks and three new lift stations. Development of
southeast parcels may now proceed with north parcels and will be
serviced via Elan 1 SWMF.

e Le Reve 2 SWMF to be constructed to service new development in Le
Reve including interconnecting trunk for downstream SWMF. Develop
of east parcels may now proceed with north parcels and will be
serviced via Le Reve 2 SWMF.

e  Future SWMF 1, Future SWMF 2, and Future SWMF 4 to be constructed
to service new development within the Northwest Annexation lands.

e  Storm sewers and storm trunks to be constructed in Elan, Southwest
Annexation lands, Le Reve, and Northwest Annexations lands.

5.10 ADDITIONAL ITEMS

5.10.1 Low Impact Development

Low Impact Development (LID) is the practice of implementing stormwater infrastructure that promotes a
more natural water balance process. This is achieved through several and varied means but in general,
LID promotes evapotranspiration, infiltration and groundwater recharge, and lower surface runoff
volumes and flow rates. Several LID methodologies include bioretention, rain gardens, bioswales,
rainwater tree trenches, soil cells, green roofs, rainwater harvesting, infiltration chambers, permeable
pavement, and stormwater landscaping. This report provides a high-level review of these LID methods
and a high-level review of potential sites. As with any alternative servicing method, education with the
public is always recommended, as a communal engagement will assist in the successful adoption of the
infrastructure. A few recommended LID locations are presented in Figure 86 and are summarized

below:

a) 55 Ave & 49 St: As identified as Issue 3 in Table 5.14, this area sees minor ponding concerns
and is at a low point topographically. LID at this location would help with the reduction of
ponding and is nearby several green spaces making is a suitable location for LID opportunities.

b) 46 St & 45 St south of 52 Ave: As identified as Issue 5 in Table 5.14, this neighbourhood lacks a
minor system. LID within the overall neighbourhood, and especially at its low points, would help
to reduce runoff within the neighbourhood and minimize ponding.
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c) Promenade Park (55 Ave & 56a St.): This neighbourhood is not identified to have any immediate
stormwater concerns. Promenade Park presents an opportunity for LID to reduce overall runoff
within the neighbourhood that partially lacks a minor system and the downstream system. It is a
large green space with multiple potential inlets for runoff and could be suitable for various LID
projects. Improvements to the downstream system would include Cairns SWMF, Goudreau
Terrace SWMF, and the Leblanc canal at 50 Ave.

d) Coloniale Way near Reichert Drive: This neighbourhood is not identified to have any immediate
stormwater concerns, but Coloniale Way presents an opportunity for LID to reduce overall runoff
into the Coloniale SWMF system, which does see flooding issues. Coloniale way east of 50 Street
conveys significant water from the neighbourhood to Coloniale Pond 1A. LID along this roadway
would help reduce total runoff to the SWMF and reduce the overall peak. Coloniale Way does
have significant boulevards that could be leveraged with either soil cells, absorbent landscaping,
bioswales or a combination thereof. Improvements to the system would assist with known issues
within Coloniale.

510.1.1 Bioretention/ Raingardens/ Bioswales

Bioretention, also known as rain gardens, are engineered vegetated systems with special soils and
internal structures like subdrains. These features direct roof and/or paved area runoff to a shallow
depressed, vegetated landscape area amended with specific soil mixtures to promote onsite infiltration
and planting. Bioretention is commonly a concave landscape area where runoff from roofs or paving is
allowed to pond temporarily while infiltrating into soils, and generally has a drain rock reservoir and
perforated drain system to collect excess water. The perforated drain system may connect to a control
structure in a catch basin that provides overflow while maintaining a slow release of the water in the rain
garden between storms. Bioretention removes many pollutants from sedimentation, filtering, plant
uptake, soil adsorption, and microbial processes.

Bioswales are similar to bioretention features but are linear-shaped landscape features with a drainage
channel with gently sloping sides. Similar to bioretention, they may be filled with engineered soil and/or
contain a water storage layer of coarse gravel material. This type of LID is typically applied in situations
that require a long, linear shape (surface area typically >2:1 length: width) and a slope which convey
water.

510.1.2 Rainwater Tree Trench/ Soil Cells

Rainwater Tree Trenches are multifunctional green rainwater infrastructure practices that provide both
storage for rainwater and support to street trees. This type of practice, typically located in dense urban
environments, directs urban rainwater runoff from adjacent impervious areas such as streets, parking
lots, sidewalks, plazas and rooftops into underground trenches for treatment and then infiltration or
uptake by street trees. Tree trenches are often utilized via two main methods: soil cells or open-planted
soils. Soil cells are a type of Rainwater Tree Trenches that consist of plastic or concrete frames that are
strong enough to bear the weight of surfaces like sidewalks. Solil fills the void left in the plastic frame,
leaving space for tree roots. Planted tree trenches use open-planted surfaces that capture water and
infiltrate a specific soil mix. The soil mix can be structural or similar to a bioretention mix, promoting
storage capacity and infiltration.

510.1.3 Green Roofs

Green roofs are an engineered rooftop design that promotes the growth of vegetation and reduces
surface runoff while protecting the integrity of the roof. Green roofs also offer benefits beyond their
contributions to stormwater management, providing an amenable space that may have otherwise been
inhospitable. Green roofs are common in urban centres, high-rise developments, and other locations with
limited open space.
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5.10.1.4 Rainwater Harvesting/ Infiltration Chamber

Rainwater harvesting and infiltration chambers are LID methods that collect stormwater runoff and hold
the water for a long duration. Rainwater harvesting systems allow for water reuse for greywater
applications such as irrigation or washing of facilities. Infiltration chambers collect water within a large
chamber with a significant surface area, allowing water to infiltrate the ground over the long term.

5.10.1.5 Surface Treatment/ Permeable Pavement/ Stormwater Landscaping

Different surface treatments such as permeable pavement, absorbent landscaping, naturalization, or
other landscaping features that slow water are common and relatively easy LID measures to implement.
These features rely on existing drainage patterns and remediating the surface feature to either improve
infiltration or slow water down to promote infiltration and water quality treatment. Naturalization of
stormwater management facilities provides additional benefits to overall water quality directly within the
facility.

5.10.2 Operation, Maintenance and Procedures

5102.1 LeBlanc Canal

The LeBlanc Canal is a main drainage feature within the City for stormwater runoff; regular maintenance
must be conducted to ensure effective conveyance. Maintenance for the canal should include a regular
inspection to ensure the following:

e Inspection of culverts along the canal to prevent deterioration and blockages

e Maintenance of culverts to ensure they do not become overgrown or full of sediment

e Inspection of outlet connections from SWMFs to the canal to ensure no blockages

e Removal of any debris, trash, or blockages within the canal

e Dredging of the canal if any major sediment buildup is found

Two flow monitoring locations are recommended for the canal, including at its initial entrance into the
City core at HWY 625 and at its exit at RR 243. This monitoring will provide data for future master

planning documents and allow more accurate calibration of the runoff collected from offsite and within
the City limits.

51022 Stormwater Management Facilities

Stormwater management facilities within the City should have an operation and maintenance manual that
contains the following data:

e General background
e Facility design data

e Facility operations, including location, maintenance access, stormwater catchment, the logic of
operation, inlets/ outlets details, receiving systems details

e Inspections of inlets/ outlets, forebays, control manhole, boat ramp, and landscaping
o Safety and or interpretive signage

From discussions with the City, additional items of interest were reviewed, including the proposal to
implement naturalization into facilities, reduce odour treatment and algae blooms, and review of water
quality data.

In general, the application of naturalization of SWMF assists in improving water quality in the facilities
and reduces runoff. Naturalization slows runoff within its planted features, which promotes capture of
sediments and increased infiltration. Algae blooms and odour concerns are more site-specific and should
be inspected; likely causes are stagnant water, shallow water levels, high fertilizer content, or
contamination. Immediate solutions include chemical or aeration treatments depending on the issue but
are not recommended as a long-term solution due to costs and operational requirements. It is

95 CITY OF BEAUMONT | MASTER PLAN - UTILITIES & STORMWATER MANAGEMENT MASTER PLAN



recommended that naturalization, re-grading the facility to improve water depth or improvement of
landscape features be implemented as they are a more sustainable long-term solution. Water quality data
from the City has been preliminarily reviewed with no immediate concerns. WSP will facilitate
conversations with the City to ensure proper tracking and monitoring procedures are followed to ensure
continued success in their water quality management.
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6 CAPITAL PROJECTS PLAN

6.1.1 Cost Estimates

Cost estimates were developed for each system based on the development applicable development
horizon. The estimates were separated based on the system owner: the City, the ACRWC and the
CRSWSC. The ACRWC and CRSWSC may bear the cost of upgrading their infrastructure to provide a
reasonable level of service to Beaumont. Estimates under the development servicing category include
infrastructure reasonably considered initially borne by development. Infrastructure needs beyond the
immediate term are expected to be planned for and implemented before development.

I'IEEIe_E:?f to I'IEBIe_ET.é summarizes the capital plan budgets, per system, for the immediate and
subsequent development stages. Upgrades to the existing system are included in the first development
horizon (i.e., 2023-2027). The estimates were developed based on tender prices for greenfield and
rehabilitation work from 2021 onwards and reasonably adjusted to represent 2023 construction prices. A
50 percent allowance for engineering (typically 10-15 percent) and contingency are included. Detailed
estimates, including unit prices and quantities, are shown in Appendix M.

TABLE 6.1 2023-2027 BUILDOUT COST ESTIMATE

RESPONSIBILITY WATER DISTRIBUTION WASTEWATER STORMWATER
SYSTEM SYSTEM SYSTEM
City of Beaumont $8,200,000 $1,200,000 $391,000
Development Servicing $9,870,000 $7,900,000 $8,310,000
ACRWC N/A $7,900,000 N/A
CRSWSC $3,450,000 N/A N/A
SUBTOTAL $21,520,000 $17,000,000 $8,710,000
TOTAL (INCL. 50% ENG. & CONT.) $32,280,000 $25,500,000 $13,065,000

TABLE 6.2 2028-2032 BUILDOUT COST ESTIMATE

WATER DISTRIBUTION
RESPONSIBILITY = LS

SYSTEM

WASTEWATER
SYSTEM

STORMWATER
SYSTEM

City of Beaumont $9,720,000 $3,620,000* N/A
Development Servicing $1,430,000 $400,000 $3,030,000
TOTAL $11,150,000 $4,020,000 $3,030,000
TOTAL (INCL. 50% ENG. & CONT.) $16,725,000 $6,030,000 $4,545,000

Notes:

01 This value includes upgrades to the City's wastewater system (WW-UPG-1, WW-UPG-2 and WW-UPG-3). The footprint
of these upgrades may be reduced or required pending outcomes of the inflow and mitigation program in 2023-2027.
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TABLE 6.3 2033-2037 BUILDOUT COST ESTIMATE

WATER DISTRIBUTION WASTEWATER STORMWATER
RESPONSIBILITY
SYSTEM SYSTEM SYSTEM
City of Beaumont $6,600,000 N/A N/A
Development Servicing $7,080,000 $910,000 $12,260,000
TOTAL $13,680,000 $910,000 $12,260,000
TOTAL (INCL. 50% ENG. & CONT.) $20,520,000 $1,365,000 $18,390,000

TABLE 6.4 2038-2042 BUILDOUT COST ESTIMATE

WATER DISTRIBUTION WASTEWATER STORMWATER
RESPONSIBILITY
SYSTEM SYSTEM SYSTEM
City of Beaumont N/A $120,000 N/A
Development Servicing $4,290,000 $950,000 $17,090,000
TOTAL $4,290,000 $1,070,000 $17,090,000
TOTAL (INCL. 50% ENG. & CONT.) $6,435,000 $1,605,000 $25,635,000

TABLE 6.5 2043-2047 BUILDOUT COST ESTIMATE

WATER DISTRIBUTION

RESPONSIBILITY
- SYSTEM

WASTEWATER
SYSTEM

STORMWATER
SYSTEM

City of Beaumont $36,650,000 N/A $4,600,000
Development Servicing $3,710,000 $2,680,000 $7,760,000
TOTAL $40,360,000 $2,680,000 $12,360,000
TOTAL (INCL. 50% ENG. & CONT.) $60,540,000 $4,020,000 $18,540,000
TABLE 6.6 2048+ (ULTIMATE) BUILDOUT COST ESTIMATE
RESPONSIBILITY WATER DISTRIBUTION WASTEWATER STORMWATER
SYSTEM SYSTEM SYSTEM
City of Beaumont $5,100,000 N/A N/A
Development Servicing $12,490,000 $5,640,000 $36,800,000
ACRWC N/A $14,030,000 N/A
TOTAL $17,590,000 $19,670,000 $36,800,000
TOTAL (INCL. 50% ENG. & CONT.) $26,385,000 $29,505,000 $55,200,000

6.1.2 Priority Projects

Another workshop was held on 2 August 2023 to review and prioritize capital projects for the existing
systems in the short term. The workshop reviewed the ultimate servicing concepts and outlined
recommended upgrades and priorities. Appendix N includes a copy of the presentation and meeting

minutes from the workshop. The project prioritization was su
the ultimate systems concepts and discussions with the City.

revised based on refinements to
outlines the priority projects to

improve the City's systems. These projects are i(mthe cost estimates for the corresponding

system in the 2023-2027 development horizon

-1). These projects are provided separately for
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clarity. The expectation is not that these projects will be constructed immediately but that design and
appropriate pre-design efforts will be initiated as soon as possible.

TABLE 6.7 CITY PRIORITY PROJECTS (2023-2027)

PRIORITY UPGIRDADE PROJECT DESCRIPTION SYSTEM (RBOUUIT\IG;;D)
1 W-UPG-1A MPR Electrical & Pump Upgrades Water $2,040,000
2 WW-UPG-0 Inflow and Infiltration Mitigation (2024 budget) Wastewater $300,0001
Inflow and Infiltration Mitigation (2025-2027 budget) $500,000/yr?
3 N/A Centre-Ville / High-Pressure Issues Alternatives Study Water $50,000
4 W-UPG-1B SVPR Pump Upgrades Water $1,860,000
5 W-UPG-1B SVPR Upgrades to Accommodate Regional Supply Feed Water $380,000
Notes:

01 The amount proposed for mitigation work in 2024 is $300,000. The amount is increased in subsequent years of the
development horizon ($500,000 per year for 2025-2027).

Other priority projects responsibility of the ACRWC and the CRSWSC are summarized in % These

projects directly impact the level of service in Beaumont. The City should coordinate this work with the

corresponding organization. Budget values in the table are provided for information only, as each owner

may undertake its own budgetary processes.

TABLE 6.8 OTHER OWNER'S PRIORITY PROJECTS

BUDGET
PRIORITY UPGRADE ID PROJECT DESCRIPTION OWNER
(ROUNDED)
la W-CRSWSC-FUT-1A |Regional Supply Feed Extension to SVPR and Metering CRSWSC $5.170.000
Station —
1b ACRWC-WW-UPG-1 |Completing SERTS South Twinning to SERTS South, west | ACRWC
ACRWC-WW-UPG-2 |of Irvine Creek $11,800,000

Finally, a single development servicing project was identified due to existing wastewater system
infrastructure limitations. The Le Reve Lift Station is planned to be commissioned in 2024, and due to

capacity limitations in the existing sew , a new trunk sewer may be required to service this
development. As discussed previously (Table 4.20), this development servicing project may be delayed

to later years pending further analysis of the Le Reve Lift Station flows.

TABLE 6.9 DEVELOPMENT SERVICING PRIORITY PROJECTS
BUDGET

PRIORITY PROJECT DESCRIPTION SYSTEM
- SIECERESE (ROUNDED)

1c Dansereau Meadows Trunk Sewer to Le Reve Force Main Wastewater $1,560,000
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7 CONCLUSIONS AND RECOMMENDATIONS
7.1 CONCLUSIONS

7.1.1 Water Distribution System

Under ADD and PHD scenarios, low-lying areas of Beaumont experience pressures over 550 kPa,
while the higher ground areas are below the minimum required system pressures (350 kPa). It is
impossible to meet the operational range for the water system with a single pressure zone due to the
topography in Beaumont.

There are some fire flow availability deficiencies in the City’s system. These mostly are at dead-ends
where water main sizes are smaller than permitted by the City’s General Design Standards.

Hydrant coverage in Beaumont appears to be deficient in areas of Centre-Ville and the St. Vital
neighbourhood.

The CRSWSC fill line appears to have some extra capacity. However, the fill rate is currently set per
CRSWSC policies according to actual demands. Beaumont seems to have been allocated the
maximum allowable fill rate.

The MPR pumps are overcapacity for current water demands (MDD plus fire flow) in Beaumont. The
SVPR pumps are near their maximum capacity.

The current water storage capacity in the City’s system (17,273 cubic metres) is appropriate and has
a surplus of about 4,650 cubic metres. The existing storage capacity can meet the needs until the
2028-2032 development horizon.

Water main upgrades are required along 50 Avenue to accommodate growth in Beaumont.

7.1.2 Wastewater System

There are known existing weeping tile connections to the City’s wastewater system, mainly in the
core area of Beaumont.

Previous CCTV inspection work found various obstructions in some sewers in the core area of
Beaumont.

Four sewers of concern were identified in the City’s system. These sewers are overcapacity which
could lead to surcharging above typical basement service levels (25-year, 24-hour rainfall). The
SERTS South twinning is required.

Successful implementation of an inflow and infiltration mitigation program may reduce or eliminate
the need for improvements in the City’s system.

Upsizing the SERTS South trunk sewer would be required to accommodate the ultimate flows from
Beaumont (2048 and beyond).

7.1.3 Stormwater System

The overall minor and major stormwater systems operate effectively, with a few locations of concern.

LeBlanc Canal functions effectively but has potential flooding concerns at culvert crossings, but does
not present a major risk.

The North lands have poor relief and lack effective drainage causing flooding concerns.

The Public Works yard experiences flooding due to the seasonal melt of snow collection and poor
outlet conditions.

The West lands have poor relief and lack effective conveyance.

The Parkview SWMF has flooding concerns, with water overflowing towards the MPR reservoir cells,
potentially leading to infiltration.

Ultimate buildout and recommended concepts will provide effective stormwater control.
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7.2 RECOMMENDATIONS

7.2.1 Water Distribution System

Implementing more than one pressure zone in Beaumont is required to address pressures outside the
required operational range of 350 to 550 kPa. Concepts including a booster station in Centre-Ville or
implementing pressure-reducing valves in the City’s system should be reviewed further.

In-home/building pressure-reducing valves can help address high pressures in the City's system. New
developments in known high-pressure areas should include in-home/building pressure-reducing
valves.

Review fire hydrant coverage and resolve fire flow availability deficiencies as part of neighbourhood
renewal programs.

Engage the CRSWSC to discuss extending the regional transmission main up to the SVPR reservoir.
Complete the required electrical and pump upgrades at the MPR.

Complete the required pump upgrades at the SVPR, including modifications to accommodate the
regional transmission main connection.

Proceed with the water system servicing concept (Option 2) and implementation plan proposed in
this study. Engage with the required inter-municipal plan stakeholders to coordinate the servicing
scheme.

7.2.2 Wastewater System

Confirm weeping tile connections to the wastewater sewers and complete disconnections where
possible.

Remove obstructions previously found in the sewers.

Implement an inflow and infiltration mitigation program. In addition to disconnecting weeping tiles,
the City can undertake manhole and sewer sealing, and replacing or rehabilitating sewers and
services.

Engage with the ACRWC to discuss timelines of the SERTS South twinning up to Irvine Creek.

Proceed with the wastewater system servicing concept and implementation plan proposed in this
study. Engage with the required inter-municipal plan stakeholders to coordinate the servicing
scheme.

7.2.3 Stormwater System

The Leblanc Canal channel should be cleaned and monitored to assist with future capacity
assessments.

Development of the North lands will resolve flooding concerns. However, channels should be
maintained to ensure efficient conveyance in the interim.

The Public Works yard outlet should be inspected. The downstream channel cleared. If issues persist,
the system could be connected to the Danseareau Meadows neighbourhood minor system.

Channels in the West lands should be inspected and maintained in the interim; long-term
development of the area will resolve concerns. Onsite grading or berming could protect against
localized ponding issues for property owners but requires a detailed review.

The Parkview SWMF outlet should be inspected, with the flap gate removed, as it is likely the cause
of flooding concerns. Minor grading of the area will improve overall performance.

Proceed with the stormwater system servicing concept and implementation plan proposed in this
study.
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