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1.0 INTRODUCTION

The Regional Municipality of York (York Region) has been working to reduce

extraneous sanitary sewer flows through an Inflow and Infiltration Reduction Strategy

(Strategy) since 2011, under a condition of approval from the Province of Ontario

(Province) for the Southeast Collector (SEC) Individual Environmental Assessment

(IEA). The Strategy has been multi-pronged since its inception and has realized

success over the years through York Regionods
municipalities, the public, third party engineering and construction vendors and the

development industry.

As part of the Strategy, York Region commissioned a project in 2017 in collaboration
with its local municipalities and the development industry to develop a consistent,
effective and practical region-wide framework for the prevention of inflow and infiltration
in new developments. At a recent project engagement meeting with the development
community, consisting of representatives from the Building Industry and Land
Development Association (BILD), Gr eat er Toronto Sewer and Wat e
Association (GTSWCA), Ontario Concrete and Drain Contractors Association (OCDCA)
and Ontario Concrete Pipe Association (OCPA), stakeholders were interested in better
understanding inflow and infiltration in York Region and how changes in new
construction practices, pipe materials and inspections can effectively reduce inflow and
infiltration in new developments. This discussion paper expands on the Regional
perspective offered at the recent industry engagement meeting by presenting the history
of Yor k Regi onfiltradion Redfiction Stratagy (Bection 2.0), a review of
inflow and infiltration issues and programming in the industry (Section 3.0), analysis of
York Regiond wastewater flow monitoring data (Section 4.0), examples of inflow and
infiltration in new and recent Regional construction (Section 5.0) and concluding
remar ks and YorstepsRSedion6.0)06s next

2.0 BACKGROUND ON INFLOW AND INFILTRATION REDUCTION IN YC
REGION

2.1 Southeast Collector Individual Environmental Assessment (SEC IEA)
Approval

On March 31, 2010, the Province approved the SEC IEA with 13 conditions. One of the
conditions required York Region to develop, implement, update and report annually to
the Province on a strategy to conserve water and reduce inflow and infiltration entering
the SEC. The objective of this strategy would be to reduce peak wastewater flows to the
SEC by 10%.
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2.2 Inflow and Infiltration Reduction Strategy Development

Foll owing the Provinceb6s approval condition f
began collaborating with its nine local municipalities to develop an Inflow and Infiltration

Reduction Strategy (Strategy) to target sources of inflow and infiltration from the

Regional, local municipal and private sanitary sewer systems. A Water and Wastewater

Steering Committee (Steering Committee) was formed with representatives from each

local municipality and York Region to guide development and implementation of the

Strategy. Today, the Steering Committee continues to guide implementation of the

Inflow and Infiltration Reduction Strategy and associated updates.

In 2011, York Region Council, as well as all nine local municipal Councils, endorsed the
first Strategy. A commitment to update the Strategy every five years was also made.
The first Strategy update was endorsed by Regional Council in 2016 and the next
update is scheduled for 2021.

2.2.1 Inflow and Infiltration Reduction Targets

Based on the contemplated 10% reduction in peak flows to the SEC, hydraulic
modelling was completed to develop an equivalent volume per day target reduction of
71 megalitres per day (MLD) by 2031, under a 25-year storm condition. It was agreed
by the Province that 40 MLD of this inflow and infiltration reduction would be achieved
through reduction of rainfall derived inflow and infiltration (RDII).The balance would be
from dry weather flow reduction, realized through water conservation and reduction of
groundwater infiltration (known as base infiltration, or Bl).

2.3 Inflow and Infiltration Reduction Achievements

Since implementation of the Strategy in 2011, York Region, its local municipalities and
private partners have reduced inflow and infiltration to the SEC by over 19 MLD. This
achievement is equivalent to eliminating the daily wastewater flow from approximately
20,000 homes.

These flow reductions were achieved through Regional and local municipal operation
and maintenance programs and capital works, as well as private initiatives, and were
guantified through on-going flow monitoring, hydraulic modeling, field observations and
investigative studies. Reductions achieved to date through the various initiatives are
provided in Table 1. Of the total RDII reductions to date, almost one quarter has been
achieved through Public-Private Partnership (P3) initiatives with the development
industry.
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Table 1 - RDIl Reductions Achieved in York Region between 2011 and 2018

Initiatives RDII Proportion of
Reduction Total RDII
(MLD) Reduction (%)

Regional 11.0 56.5
Initiatives

Local 3.99 20.5
Municipal
Initiatives

Public- 4.48 23

Private

Partnership
(P3)

Initiatives

Total 19.47 100

2.4 Inflow and Infiltration Reduction Strategy Implementation

York Regiond mflow and infiltration program framework is founded on several program
areas aimed at managing inflow and infiltration in both existing sewer systems and new
construction. The key program areas to ensure successful implementation of the
Strategy are the monitoring and analyzing of wastewater flows, the investigation and
rehabilitation of existing inflow and infiltration sources, and the prevention of inflow and
infiltration in new construction. Collaboration with local municipalities and the
development industry are also critical to achieving the Strategy objectives (Figure 1).

Local
Municipal
Initiatives

P3
Initiatives

Regional
Initiatives
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Figure 1: Schematic of York Region collaborations with its local municipalities
and the private sector on inflow and infiltration reduction initiatives

2.4.1 Monitoring and Analyzing Sanitary Sewer Flow and Rainfall

The continuous collection of accurate sanitary sewer flow data is key to success of the
Strategy. York Region currently manages over 300 sanitary sewer flow monitoring
locations and 43 rain gauges, and also collects data from 28 rain gauges owned by
stakeholders. Monitoring locations (installed in 2013 and beyond) are distributed across
the region throughout the local and Regional sanitary sewer systems as shown in
Figure 2 and Figure 3.Through this effort, York Region is able to analyze peak sanitary
sewer flows and delineate priority areas for inflow and infiltration investigation and
remediation. The sewer flow data is also relied upon for the quantification of inflow and
infiltration reductions following remedial works.

The majority of York Regionbs f |l ow monitoring devices are in
sewer systems. The devices provide sanitary sewer flow data to local municipal staff on

an ongoing and annual basis to support efficient implementation of local inflow and

infiltration reduction initiatives.

Over the past five years, staff analyzed flow monitoring data to measure efficacy of
initiatives, including those led by developers as part of the P3 initiatives. Information
obtained through the analysis provides staff with tools to evaluate future development
proposals, ensuring mutually beneficial outcomes, while minimizing capacity risks to the
conveyance system.
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2.4.2 Investigation and Rehabilitation of Existing Inflow and Infiltration
Sources

York Region and its local municipalities have been completing sanitary sewer evaluation
studies and associated remedial works on assets deemed critical for rehabilitation and
replacement in areas identified as high priority per York Region6s hydr aul i c
and analyses. The sewer evaluation work includes annual CCTV inspections of the
municipal system, as well as field surveys and tracer studies on private properties. The
majority of remedial works completed to date include relining and spot-repairing of
sanitary sewer mainlines and laterals, maintenance hole repairs on public infrastructure,
and downspout and/or sump pump disconnections on private properties.

Complementing the noted private property investigations, York Region retained a
consultant who developed an innovative hydraulic and hydrologic model to predict
which private sources of inflow and infiltration are contributing most to peak flows and to
estimate inflow and infiltration reductions from remediation activities.

York Region has also engaged in P3 initiatives with several local municipalities and the
development industry for the mutual benefit of reducing existing inflow and infiltration.
Since 2010, York Region has been a party to several developer-funded agreements that
permit completion of inflow and infiltration reduction work in exchange for capacity
allocation at a two-to-one ratio of achieved reductions to allocation credits. The program
allows a level of planned growth to continue without additional infrastructure investment.
The portion of recovered capacity retained by York Region helps mitigate future
capacity risks in the conveyance system by buffering against the effects of aging
infrastructure and climate change. Five pilot project agreements have been executed
since the start of this P3 initiative and are at different stages of completion. Based on
success of the pilots, two additional projects are being planned for 2019.

Inflow and infiltration remedial works completed under the noted P3 agreements have
predominantly included disconnection of residential and commercial downspouts from
the sanitary sewer system. Other types of work have included in-line spot repairs and
maintenance hole repairs on local sanitary sewers, modifications to drains on reverse-
sloped residential driveways, disconnection of sewer cross-connections, and residential
sump pump disconnections.

2.4.3 Prevention of Inflow and Infiltration in New Construction

Yor k R esgategyrfad reew construction is to ensure sanitary sewers are watertight
at the time of construction using sound engineering requirements in design, and vigilant
enforcement during construction and commissioning. The Strategy recommends new

construction to be examined through three main categories: (1) design and construction
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standards; (2) site plans and service permits; and (3) inspection, testing, commissioning
and assumption procedures.

York Region published its first sanitary sewer inspection, testing and acceptance
guideline for Regional infrastructure in 2011 (York Region 2011), with input from
representatives of the development community. Several local municipalities
subsequently adopted this guideline for their own sanitary sewer infrastructure.

Following this, York Region developed a Servicing Incentive Program (SIP) in 2014 to
encourage the prevention of inflow and infiltration in new development by offering

sanitary sewer allocation credits to developers in exchange for proven low inflow and

infiltration rates (less than 0.12 litres per second per hectare, L/s/ha, under a 25-year

storm condition) achieved through best design and construction practices. If a new
development participates in the SIP, York Region agrees to provide up to 20% extra

allocation to the local municipality (Figure 4). In 2015, one of York Re gi on6s | oc al
municipalities, the Town of East Gwillimbury, incorporated the SIP program

requirements into their Sustainable Development Incentive Program Implementation

Guidelines (SDIP).

i %
Regular Process
100 Units (80 townhouse and 20 single detached) = 278 persons equivalent of servicing allocation.

» » »Han

278 persons 278 persons
The local municipality would be required to provide 278 persons of servicing allocation for
the development to proceed.

Servicing Incentive Program

/\m ’ Servm ’ E/\

Incentive Progra

278 persons Credit of 46 persons 232 persons
The local municipality would be required to provide 232 persons of servicing allocation for
the development to proceed with the additional 46 persons coming from the Region directly.

. o

Figure 4: Comparison of the regular versus SIP servicing allocation process (York
Region 2015)
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To date, 26 subdivisions have participated in the SIP/SDIP programs, resulting in a
commitment of approximately 1,181 single detached equivalent units of extra sanitary
sewer capacity. So far two conformity reports under the SDIP program have been
submitted by developers. Preliminary data from these reports shows success of the
program and its prescribed stringent inflow and infiltration allowance of 0.12 L/s/ha.
Success of the SIP/SDIP programs will be further evaluated as more conformity reports
are submitted in the coming months and years.

Building on the commitment to reduce inflow and infiltration in new developments, York
Region initiated a project in 2017 to review and update the 2011 sanitary sewer
inspection, testing and acceptance guideline. The project scope of work was to expand
the existing guideline document to cover inflow and infiltration prevention practices for
both public and private infrastructure, and all stages of new development, from planning
to assumption. The objective was to update the guideline document, leveraging proven
and cost-effective industry best practices, and apply it Region-wide. To ensure success
of the project, York Region has worked closely with its local municipalities and the
development industry to better understand challenges and how to overcome them with
practical and flexible solutions.

The 2017 study scope had four main phases:

o Phase 1, Literature Review of standards, programs and procedures for each
local municipality within York Region and select Greater Toronto Area (GTA)
municipalities;

o Phase 2, Municipal Surveys with each local municipality on sanitary sewer
inflow and infiltration reduction practices during design, construction,
inspection, testing and acceptance phases of new development;

o Phase 3, Construction Site Surveys and consultation with the construction
industry; and

o Phase 4, Final Report of Region-wide recommended inflow and infiltration
reduction standards and specifications for new development (from planning to
assumption).

As part of Phase 3, in the fall of 2018 six construction site visits were conducted to
gather information in the field on possible ways to reduce inflow and infiltration in new
development. At the construction sites, ideas were sought from municipal staff,
consultants and contractors. Three sanitary sewer system component manufacturing
plants were also visited: one polyvinyl chloride (PVC) sanitary sewer pipe and fitting
manufacturer, and two concrete sanitary sewer and maintenance hole manufacturers.
Discussions with these manufacturers aimed to explore options to reduce inflow and
infiltration in new development by introducing new materials and construction practices.
One idea was to use an improved gasket for sewer lateral connections to reduce inflow
and infiltration at pipe connections.
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At the end of 2019 a final project report will be issued with recommended design
guidelines, acceptance criteria/checklists, inspection and testing protocols and
checklists, and flow monitoring requirements. Following acceptance of the
recommendations, York Region will commence implementation plans in partnership with
its local municipal partners, and in consultation with the development industry.

3.0 INDUSTRREVIEW

As a leader in inflow and infiltration programming, York Region regularly reviews

industry initiatives, programs and partnerships, and adapts its Strategy to meet best-in-

class approaches. For developmentof Yook Re gi ond6s 2011 Strategy anc
two best in-class reviews were carried out of municipalities in North America and

internationally to better inform the strategy (York Region 2011a; York Region 2016).

To specifically address inflow and infiltration in new development a literature of York
Regionds | ocal muni ci pal ity eomplatedia20d8s(asf or new
part of Phase 1 of the project mentioned above). Individual meetings and an online
survey were also conducted with each of the nine local municipalities in York Region to
further investigate their practices for minimizing inflow and infiltration in new
development phase 2 of the project mentioned above. These meetings brought together
public works staff, building officials and plumbing inspectors to collaboratively identify
the best means to address inflow and infiltration in new developments through new
design, inspection, testing and acceptance practices and technologies. The
development industry was also consulted on best practices. The feedback received
from the stakeholder engagement will be used to update the 2011 sanitary sewer
inspection, testing and acceptance guideline (York Region 2011b) and to expand the
document to include guidelines and requirements from design stage to commissioning
and handover.

3.1 Municipal Programs Targeting Inflow and Infiltration in New Development

Through its best-in-class reviews York Region found a universal acknowledgement by
municipalities of the problem of inflow and infiltration in municipal sewer systems and a
prevalent agreement that new developments are contributing to it. Examples include the
following:

1 The Regional Municipality of Peel, Ontario developed a multi-year strategy
endorsed by their Council in May 2019 that involves structured investigation and
repair prioritization programs as well as new construction standards for the
sanitary sewer system (Region of Peel 2019). The Regi on of Peel 6s
development standards for sewer construction outline requirements such as
concrete pressure pipe for sanitary gravity mains in certain circumstances and
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specialized waterproofing products to minimize inflow and infiltration (Region of
Peel 2019).

1 In 2010 King County, Washington and its local agencies worked on releasing a
set of standards, guidelines, and procedures for future King County sewer
system construction, with the intent of correcting past shortcomings in design,
construction, inspection and testing. One of the issues they discussed is that the
likelihood of pipeline failures were often a result of inappropriate material use and
constructing maintenance holes in wet ground where they would be susceptible
to infiltration due to inadequate sealing of the external walls (XCG 2010).

1 Milwaukee Metropolitan Sewage District (MMSD), Wisconsin noticed similar
problems to King County, Washington and developed an inflow and infiltration
reduction program which put an emphasis on inspection during construction
(XCG 2010). One unique approach under the program was the designation of a
field representative to satellite municipalities to observe work occurring at
construction sites. To further encourage good construction practices, MMSD
hosts an annual Inspection Conference for construction inspectors and
engineering staff to highlight important construction and inspection practices
(XCG 2010).

1 Metro Vancouver, British Columbia has also successfully reduced inflow and
infiltration from new construction by implementing and enforcing design
requirements. Through the Community Charter and the Local Government Act,
municipalities in Metro Vancouver have enacted bylaws to set design and
construction requirements for new developments (XCG 2010).

3.2 Allowable Limits for Inflow and Infiltration

Municipalities across Canada have RDII design allowances for the construction of new

sanitary sewer infrastructure. These can range from 0.10 L/s/ha such as in the Cities of

London and Barrie to 0.286 L/s/ha such as in Halton Region (City of London 2019; City

of Barrie 2017; Halton Region 2019). These published RDII values from municipalities

are generally design allowance recommendationsbut , asi de from the Yor
SIP/SDIP, are not typically enforced through monitoring of flows from new subdivisions.

3.3 Industry Data on Inflow and Infiltration Rates

In recent years, stakeholders including municipalities, insurance agencies and land
developers have completed studies to investigate the magnitude of inflow and infiltration
in new developments to help inform new practices. One particular study completed by
Kerr Wood Leidal Associates Ltd. for the Capital Regional District (CRD), British
Columbia showed that infrastructure systems as young as six years old reached 80% of
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its design capacity eleven years ahead of the planned upgrades (Johnston et al. 2005).
Data from Port Moody study, in particular, shows some of the peak inflow and infiltration
rates observed in relatively young infrastructure when plotted against sewer age (see
Figure 5). As shown in the figure, inflow and infiltration rates have exceeded the typical
11,200 I/ha/day (0.129L/ s/ ha) al |l owance, demonstrat.
acti ng t(Jolnstan etalg200b).

DETERMINATION OF RELATIONSHIP BETWEEN I|&l RATE AND SANITARY SEWER AGE
(Port Moody North Shore & South Shore)

100,000 T T
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Figure 5: Relationship between RDII rate and sanitary sewer age in Port Moody,
British Columbia (Johnston et al. 2005)

3.4 Industry Standards Development

Independent institutes from the insurance industry along with experts in the field such
as the Institute for Catastrophic Loss Reduction (ICLR) and Norton Engineering Inc.
also began working on a Guideline on basement flood protection and risk reduction in
published by Canadian Standards Association in 2018 (CSA 20181 Z800-18). The
Guideline examines required implementation of protective plumbing measures and
other house level measures for both new and existing infrastructure. In addition to
preventing basement flooding the recommended measures are also aimed at reducing
inflow and infiltration into the sanitary sewer system.
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Norton Engineering, ICLR and Engineers Canada have recently embarked on
developing a foundational document for the development of a Canadian National
Standard aimed at reducing the risk of clean water (inflow and infiltration) in new sewer
construction in consultation with expert stakeholders (Robinson et al. 2019), the most
recent draft, dated June 26, 2019 has been distributed to the industry. It aims to
establish a foundation of knowledge and stakeholder insights for the development of a
national standard through the Standards Council of Canada (SCC).

4.0 ANALYSIS OF YORK RE®IEDNOW AND INFILTRAJADKW

Through the comprehensive set of wastewater flow data collected across its system,
York Region has confirmed a need to better manage inflow and infiltration in new
development, as many other jurisdictions have.

4.1 York Regiond #$nflow and Infiltration Rates in Young Sewers

Since the expected lifespan of a sanitary sewer is approximately 80 years, the sanitary

sewers in York Region are considered to be generally young, with approximately 40% of

pipes being less than 20 years old and 85% of pipes being less than 40 years old, as

illustrated in Figure 6. A breakdown oftheper cent age of Yor k Regi onaos:s
system categorized by age is provided in Table 2.

Table 2: Percentageof Yo r k R e §awerPipesby Age

Age Category % of York Region
Sewer Pipes
Young (0-20 years old) 40
Middle (20-40 years old) 45
Old (>40 years old) 15

With a younger sanitary sewer system, it would be expected that inflow and infiltration
rates would be relatively low; however, through analysis of 2015 to 2018 wastewater
flow and rainfall data at over 300 monitoring locations, York Region has found high
levels of inflow and infiltration in several of its younger sewer basins. This examination
included analysis of peak hour RDII rates for a 25-year regression storm event and Bl
estimates calculated using the Stevens-Schutzbach method. These findings are
particularly concerning and warrant closer management of inflow and infiltration in new
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developments as York Region continues to expand its sewer infrastructure over the next
few decades to meet a residential population increase of approximately 600,000 people
by 2041.

Figure6: Mapof Yo r k R e ganitary 8ewer pipe age
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